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— About this Book

This participant handbook has been designed to serve as a guide for participants who aim to obtain the

required knowledge and skills to undertake various activities in the role of an Assistant Panelworks
Machine Operator. Its content has been aligned with the latest Qualification Pack (QP) prepared for the
job role. With a qualified trainer’s guidance, the participants will be equipped with the following for
working efficiently in the job role:

o Knowledge and Understanding: The relevant operational knowledge and understanding to

performthe required tasks.

o Performance Criteria: The essential skills through hands-on training to perform the required

operationstothe applicable quality standards.

o Professional Skills: The Ability to make appropriate operational decisions about the field of work.
The handbook details the relevant activities to be carried out by an Assistant Panelworks Machine
Operator. After studying this handbook, job holders will be adequately skilled in carrying out their duties
according to the applicable quality standards. The handbook is aligned with the following National
Occupational Standards (NOS) detailed in the latest and approved version of Assistant Panelworks
Machine Operator QP:

e FFS/N1001: Prepare the work site for machine operations

FFS/N1002: Assist in setting up and performing machine operations

FFS/N1003: Assist in performing machine maintenance and quality checking

FFS/N8201: Follow health, safety, and greening practices at the worksite
DGT/VSQ/N0102: Employability Skills (60 Hours)

In this Handbook, Electives are also given. The individual may choose a specialization from a range of

options, such as pasting/pressing, cutting/sizing, edge banding, drilling, routing, and veneer
cutting/splicing operations.
e Elective 1: Pasting and Pressing machines
o FFS/N1004: Assist in operating pasting and pressing machines
e Elective 2: Cutting and Sizing machines
o FFS/N1005: Assist in operating cutting and sizing machines
o Elective 3: Edge Band machines
o FFS/N1006: Assist in operating edge band machines
o Elective 4: Drilling machines
o FFS/N1007: Assistin operating drilling machines
o Elective 5: Routing machines
o FFS/N1008: Assist in operating routing machines
e Elective 6: Veneer Cuttingand Splicing machines

o FFS/N1009: Assist in operating veneer cutting and splicing machines
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The handbook has been divided into an appropriate number of units and sub-units based on the content
of the relevant QP. We hope it will facilitate easy and structured learning for the participants, allowing

them to obtain enhanced knowledge and skills.
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— Key Learning Outcomes | ¢

At the end of this module, you will be able to:

1. Explain the functioning of the furniture industry.
2. Describe the segments of the furniture industry.

3. Explain the scope and significance of the furniture industry.
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UNIT 1.1: Introduction to the Interiors, Furniture, and Allied
Industry

— Unit Objectives |@

At the end of this unit, participant will be able to:

Describe the scope and significance of the furniture industry.

Discuss the various segments of the furniture industry and how they function.

Explain various types and categories of furniture.

Describe the types of allied or enabling industries involved in furniture manufacturing.
Describe the relationship between interiors and the furniture industry.

Classify different types of Interior projects.

Describe the occupational map of the furniture industry.

© N o Uk WwN e

Explain the significance of the Interiors, Furniture, and Allied industries.

— 1.1.1 Scope and Significance of the Furniture Industry

Furniture is an integral part of our daily lives, designed to provide comfort, functionality, and aesthetic
appeal to homes, workplaces, and outdoor spaces. From chairs and tables to sofas, beds, and cabinets,
furniture serves both practical and decorative purposes, shaping the ambiance of a room while reflecting
personal style and preferences. The choice of furniture varies widely, with different materials, sizes, and
designs catering to diverse needs.

Fig. 1: Furniture

o
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In India, rising disposable incomes are driving the demand for quality furniture. As more people invest in
better homes and apartments, there is a growing interest in stylish yet functional pieces. The shift toward
nuclear families has further increased the need for space-saving and modular furniture, particularly in
urban areas where optimizing limited space is a priority. Additionally, the rise of e-commerce has
transformed the furniture market, offering consumers a vast selection of options with the convenience of
online shopping, competitive pricing, and doorstep delivery—even in remote locations.

Fig. 2: Modular furniture

Government initiatives supporting
the real estate sector and affordable
housing have also contributed to this
growing demand.

With incentives encouraging home
ownership, more individuals are
furnishing their spaces, further
boosting the furniture industry.

Fig. 3: Affordable housing

Scope of the Furniture Industry
Theindustry caters tovarious needs and spaces, including:
o Home Furniture — Beds, sofas, dining tables, wardrobes, and modular setups designed for

comfortand functionality.
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Arm Chair Bed Wardrobe Lamp
Book Shelf/ Wall Frame Dressing Table Chair Desk/Drawer

Chest of Drawers

Fig. 4: Home furniture

o Workplace & Commercial Furniture — Office desks, chairs, storage units, and collaborative

workspaces that enhance productivity.

Executive Chair Sofa Set Activity Cabinet Conference Table

Negotiating Table Filling Cabinet Office Chair

Fig. 5: Office furniture

o Hospitality & Institutional Furniture — Seating and furnishings for hotels, restaurants, schools,

hospitals, and publicareas.
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Fig. 6: Restaurant furniture

Fig. 7: Hotel furniture
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Preschool Classroom

University

Library Laboratory

Boards

Storage Lockers

Cafeteria

T

Hostel Teachers

Fig. 8: School furniture

Outdoor & Custom Furniture — Garden furnit

healthcare, retail, and otherindustries.

Garden furniture

Staff

ure, patio sets, and specialized designs for

Retail furniture
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Manufacturing & Materials — Utilizes wood, metal, plastic, glass, and eco-friendly alternatives,

withinnovationsinsmartand ergonomic designs.

- B AN

Fig. 9: Wood, metal, plastic, glass material

Retail & Online Market — Physical stores and e-commerce platforms provide access to a wide

range of furniture with customization options.

Fig. 10: e-commerce platform

Significance of the Furniture Industry

Fig. 11: Skilled workers
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Boosting the Economy — The furniture industry
provides jobs to millions of people, from
carpenters and designers to factory workers and
retail employees. It also supports related
industries like textiles, upholstery, and logistics.

Shaping How We Live & Work — Whether it's a

comfortable sofa for relaxation, a well-designed

office chair for productivity, or a welcoming
restaurant setup, furniture plays avital role in our Fig- 12: Ergonomic office furniture

daily experiences.

Adapting to Changing Lifestyles — With urbanization and smaller living spaces, modular and
space-saving furnitureisin high demand. At the same time, evolving work cultures are driving the
need for flexible and ergonomic office furniture.

Emphasizing Sustainability — As people become more environmentally conscious, the industry is
shifting towards eco-friendly materials and sustainable manufacturing processes.

Emphasizing Sustainability — As people become more environmentally conscious, the industry is

shifting towards eco-friendly materials and sustainable manufacturing processes.

Fig. 13: Eco-friendly furniture

Expanding Global & Digital Reach — The rise of e-commerce has made it easier than ever for
consumers to browse, customize, and purchase furniture from anywhere, opening up new

markets and opportunities.

The furniture industry is more than just about selling tables and chairs—it’s about improving the way we
live, work, and interact with our surroundings. As trends and needs continue to evolve, the industry will

keep innovating to create spacesthatare both functionaland inspiring.
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—1.1.2 Segments of the Furniture Industry and How
They Function

The furniture industry is diverse, catering to different needs, spaces, and consumer preferences. It can be
broadly classified into the following segments, each serving a unique purpose and market.

Residential Furniture
e Function: This segment focuses on home furnishings, providing comfort, functionality, and

aesthetics for living spaces.

Fig. 14: Residential furniture

Itincludes essentialitems like:
o  Living Room Furniture —Sofas, coffee tables, TV units, and recliners designed for relaxation
and socializing.
o Bedroom Furniture — Beds, wardrobes, dressers, and nightstands that offer storage and
comfort.
o Dining Room Furniture — Dining tables, chairs, and cabinets that enhance mealtime
experiences.
o Modular & Space-Saving Furniture — Foldable beds, wall-mounted tables, and
multipurpose furniture designed for urban homes with limited space.
e HowltFunctions:
o Primarily driven by personal taste, trends, and affordability.
o Availablethrough traditional furniture stores, online platforms, and custom-made options.
o Increasingly influenced by sustainability and eco-friendly materials.
Office & Commercial Furniture
e Function: This segment provides ergonomic and functional furniture for offices, co-working

spaces, and commercial establishments.
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Itincludes:
o Office Desks & Chairs — Designed to ||
enhance productivity and comfort = :
duringlong working hours.

o  Conference Room Furniture —Tables,
chairs, and storage units used in
meeting spaces.

o Workstations & Cubicles — Modular

setups for optimizing office space.

o Reception & Lounge Furniture —
Sofas, counters, and seating Fig. 15: Office furniture
arrangements for waiting areas.

e How tFunctions:

o Driven by corporate investments, remote work trends, and ergonomic needs.

o Availablethrough B2B contracts, specialized suppliers, and bulk purchases.

o  Growingdemand forflexible, adjustable, and tech-integrated furniture.

Hospitality & Institutional Furniture

e Function: This category serves hotels, restaurants, hospitals, schools, and public institutions with

specialized furniture, such as:

Fig. 17: Hospitals furniture
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o  Hotel & Restaurant Furniture — Dining chairs, bar stools, banquet seating, and hotel room

furnishings.

o Healthcare Furniture — Hospital beds, waiting room chairs, examination tables, and storage
units.

o Educational Furniture — Classroom desks, lecture hall seating, library shelves, and hostel
beds.

e How/tFunctions:
o Bulkmanufacturing based onindustry regulations and durability requirements.
o  Custom designstailoredto branding and space optimization.
o Institutional purchasing through tenders, contracts, and supplier agreements.
Outdoor & Specialized Furniture
¢ Function: This segment includes furniture designed for outdoor use and specific industries, such

as:

Fig. 18: Garden & patio furniture

o Garden & Patio Furniture — Benches, swings, loungers, and dining sets made with weather-
resistant materials.

o Retail & Display Furniture —Store shelves, mannequins, and display racks for retail outlets.

o Custom & Luxury Furniture — High-end, bespoke designs for premium customers and
interior designers.

e How/ltFunctions:
o Weatherresistance and durability are key considerations.
o Specialized retailers and custom design services cater to niche markets.

o Demanddriven by seasonal trends, outdoor leisure activities, and luxury spending.
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Fig. 19: Customize furniture designing

Raw Materials & Manufacturing Segment
e Function: This segment involves the sourcing, processing, and production of furniture
components. Key materialsinclude:
o Wood & Engineered Wood —Traditional solid wood, plywood, MDF, and particleboard.
o Metal & Glass—Usedin modern and industrial-style furniture.
o Plastic & Composites—Affordable and lightweight options for mass production.
o Sustainable & Smart Materials — Bamboo, recycled materials, and smart fabrics with

temperature control or stain resistance.

PLYWOOD PARTICLE BOARD

Fig. 20: Plywood Vs Particle Board Vs MDF
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e HowltFunctions:
o Supplychainsinvolve sourcing raw materials, factory manufacturing, and assembly.
o Influenced by trendsin sustainability, automation, and global trade policies.
o Growthdriven byinnovationsin material technology and design efficiency.
Retail & E-Commerce Segment
e Function: This segment focuses on how furniture reaches consumers, including:
e Brick-and-Mortar Stores—Traditional furniture showrooms offering hands-on experience.
e Online Furniture Retail — E-commerce platforms providing a wide range of options with home
delivery.
¢ Direct-to-Consumer (DTC) Brands — Companies that manufacture and sell directly through online
channels, reducing costs.
e Rental & Subscription-Based Services — Growing trend where people rent furniture instead of

buying, especiallyin urban areas.

WELEEME TO OUR

FURNITURE

Toae o

SHOP NOW

Featured Products

-y
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Fig. 21: e-commerce segment

e How ItFunctions:
o Digital transformation and augmented reality (AR) tools are changing how people shop for
furniture.
o  Customizationand on-demand production are becoming popular.

o Logistics, warehousing, and last-mile delivery are critical for customer satisfaction.
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The furniture industry is a dynamic sector that adapts to changing lifestyles, work environments, and
consumer preferences. With advancements in design, sustainability, and technology, it continues to
evolve, offering innovative solutions for homes, offices, and public spaces.

Whether through traditional craftsmanship or cutting-edge manufacturing, furniture remains an
essential part of everyday life.

— 1.1.3 Types and Categories of Furniture

Furniture serves both functional and aesthetic purposes in homes, offices, and commercial spaces. It can
be categorized based on usage, materials, design, and functionality.

Below is a detailed breakdown of various types and categories of furniture.

Types of Furniture Based on Functionality

Residential Furniture: Used in homes to enhance comfort, functionality, and décor.

Office & Commercial Furniture: Designed for workplaces, ensuring productivity and ergonomic
support.

Hospitality & Institutional Furniture: Catering to hotels, restaurants, hospitals, and educational
institutions.

Outdoor & Garden Furniture: Designed to withstand weather conditions and enhance outdoor
spaces.

Custom & Luxury Furniture: High-end, bespoke pieces tailored to individual preferences.

Fig. 22: Explore wood furniture types
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Categories of Furniture Based on Material
e Wooden Furniture

o Solid Wood — Teak, oak, mahogany,
walnut (durable and long-lasting).
o Engineered Wood — Plywood, MDF,

particleboard (affordable and

versatile).
Fig. 23: Wooden furniture
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Fig. 24: Types of wood for furniture, separated into manufactured and solid woods

e Metal Furniture
o lron & Steel—Used
in industrial and
contemporary

designs.
o Aluminium -
Lightweight and
rust-resistant,

common in

outdoor furniture.
Fig. 25: Metal furniture
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o Upholstered Furniture
o  Fabric Upholstery—Sofas, chairs, beds with cotton, velvet, or polyester.

o Leather Upholstery—High-end sofas, recliners, and office chairs.

Fig. 26: Upholstered furniture

o Glass & Acrylic Furniture
o  Glass Tables & Shelving—Modern, sleek, often combined with wood or metal.

o Acrylic & Plastic—Lightweight, colorful, commonly used for children’s furniture.
R LI
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e Eco-Friendly & Sustainable Furniture
o Bamboo & Rattan — Durable, natural,
and aesthetically appealing.
o Recycled & Upcycled Materials —
Furniture made from repurposed wood,

metal, or plastic.

Fig. 28: Eco-friendly & sustainable furniture

Categories of Furniture Based on Style

e Traditional Furniture: Rich carvings, intricate details, and luxurious materials (e.g., Victorian,
Colonial, Indian antique furniture).

Fig. 29: Traditional furniture

e Modern & Contemporary Furniture: Sleek lines, minimalist design, neutral colors, and
multifunctional pieces.
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Fig. 30: Modern and contemporary furniture

o Industrial Furniture: Exposed metal, rustic wood, and raw finishes, inspired by factory-style
interiors.

Industrial furniture

e Scandinavian Furniture:
Simple, functional, light-
colored wood, and clean
aesthetics.

Fig. 31: Scandinavian furniture
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o Rustic & Farmhouse Furniture: Natural wood, distressed finishes, and vintage elements.

Fig. 32: Farmhouse furniture

o Futuristic & Smart Furniture: Tech-integrated features like smart lighting, voice control, and
modular adaptability.

Fig. 33: Smart beds

Furniture is more than just functional; it shapes our spaces and enhances our lifestyles. Whether for
homes, offices, hospitality, or outdoor use, there are endless options based on materials, design styles,
and evolving trends. With innovations in sustainability and technology, furniture continues to evolve to
meet the needs of modern living.




Participant Handbook

— 1.1.4 Allied and Enabling Industries in Furniture
Manufacturing

The furniture industry does not function in isolation; it relies on several allied and enabling industries that
provide raw materials, technology, logistics, and services essential for furniture production. These
industries ensure efficiency, sustainability, and innovation in the sector.

Below are the key allied industriesinvolved in furniture manufacturing:
e Raw Material Supply Industries
o Wood & Timber Industry
¢ Supplies solid wood (teak, oak,
mahogany) and engineered wood
(plywood, MDF, particleboard).

¢ Includes forestry, logging, and

sawmilling operations.

sl
Fig. 34: Timber wood
o Metal & Hardware Industry
¢ Provides steel, aluminum, and iron used in frames, legs, and structures of
furniture.

¢ Suppliesscrews, hinges, handles, brackets, and other fittings.

Fig. 35: Metal and hardware
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o

o

o

Textile & Upholstery Industry

¢ Produces fabrics, leather, and synthetic materials used in sofas, chairs, and

cushions.

¢ Includesdyeing, weaving, andfinishing processes.

Fig. 36: Upholstery fabrics

Glass & Acrylic Industry
¢ Supplies glass panels for
tables, cabinets, and
decorative furniture.
¢ Provides acrylic sheets for
modern and lightweight

designs.

Plastic & Polymer Industry
¢ Produces molded plastic
furniture such as chairs,
tables, and storage units.
¢ Supplies PVC coatings
and laminates for

durability.

Fig. 38: Plastic furniture
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Manufacturing Support Industries

o

Machinery & Tooling Industry

*

*

Provides CNC machines, saws, drills, and cutting tools for precision manufacturing.

Supplies automated robotic systems for mass production.

Fig. 39: CNC router machine

o

Adhesives, Paints & Finishing Industry

*

Produces glues, varnishes, and
coatings for furniture assembly
and protection.

Supplies eco-friendly and fire-

resistant coatings.

Fig. 41: Paint over wood paneling
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o PackagingIndustry
¢ Provides cardboard boxes, foam
padding, and wooden crates for safe
transportation.
¢ Supplies shrink wraps and

protective films

Fig. 42: Wooden box with foam padding

o Technology & Design Industries
o CAD & Design Software Industry
¢ Provides 3D modeling tools for furniture prototyping.

¢ Enablesvirtual visualization and customization for customers.
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Fig. 43: 3D furniture design

o SmartFurniture & loT Industry
¢ Develops integrated technology
such as adjustable desks, smart
recliners, and sensor-based lighting.
¢ Provides wireless charging and

automation solutions.

Fig. 44: Smart furniture
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¢ Supply Chain & Distribution Industries
o Logistics & Transportation Industry
¢ Ensures movement of raw materials and finished furniture.

¢ Includeswarehousing, freight, and last-mile delivery services.

Fig. 45: Movement of raw materials and finished furniture

o E-commerce & Retail Industry
¢ Providesonline platforms for furniture sales and customer reach.

¢ Includes marketplaces like Amazon, Flipkart, and dedicated furniture retailers.

INTERIOR DEFINE

Uving  Badroom  Dining  Rugs  Lighting  Owtdoor  msStock  New

o

Fig. 46: Online platforms
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Sustainability & Waste Management Industries
o Recycling & Upcycling Industry
¢ Reuseswood, metal, and plastics to create eco-friendly furniture.

¢ Convertsold furniture into refurbished or repurposed pieces.

Fig. 47: Eco-friendly furniture

o Environmental Compliance & Certification Bodies
¢ Regulatessustainable sourcing (e.g., FSC-certified wood).

¢ Ensures compliance with environmental safety standards.

Fig. 48: Forest Stewardship Council (FSC) certified wood
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The furniture industry depends on a vast ecosystem of allied industries to function efficiently. From raw
material suppliers to technology providers and distribution networks, each sector plays a crucial role in
shaping modern furniture trends. As sustainability and innovation continue to drive demand, these
enablingindustries will further evolve to support the dynamic furniture manufacturing landscape.

— 1.1.5 The Connection Between Interiors and the
Furniture Industry

Furniture and interior design go hand in hand, shaping the way we experience and use our spaces. While
furniture serves a functional purpose, it also plays a key role in defining the style, comfort, and personality
ofaroom.

Atthe sametime, interior design trends influence the kind of furniture people want, leading to new styles,
materials, and innovationsin the industry.
e Furniture Brings Interiors to Life

Furniture is the heart of any space, transforming empty rooms into comfortable and functional
environments. The right furniture selection can enhance the purpose and feel of a room, whether
it’sa cozyliving area, a productive office, or arelaxing bedroom.

An empty room Same room fully furnished

¢ Interior Trends Shape Furniture Design

As design trends evolve, furniture manufacturers adapt to meet the latest styles. Whether it’s
minimalist, industrial, or vintage, interiors drive the colors, materials, and forms that furniture
takes.
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Art Deco Furniture
1925-1940AD

Rococo Furniture
1725-1775AD

Medieval Furniture
500-1450AD

Contemporary Furniture
1980-Present

Jacobean Furniture Art Nouveau Furniture

Ancient Egyptian
1567-1625AD 1890-1914AD

Furniture
3000-2000BC

Renaissance Furniture Revival Furniture Medieval Furniture
1350-1550AD 1800-1900AD 1930-1945AD

Colonial Bauhaus
Furniture Furniture
1500-1754AD 1919-1933AD

Fig. 49: A timeline showing changing furniture styles over the decades

Ancient Greek
Furniture
2000-300BC

¢ Functionality & Space Optimization

With smaller homes and modern workspaces, furniture is designed to be more adaptable.
Multifunctional, space-saving pieces like foldable desks, modular sofas, and wall-mounted

storage solutions are becoming essential.

A

Fig. 50: Compact apartment with smart furniture
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o Materials & Aesthetic Harmony

Interior designers and furniture makers collaborate to ensure that furniture materials match the
overall theme of a space. Wood, glass, metal, or fabric choices impact the mood and character of a
room.

Fig. 51: Art of the mood board

Fig. 52: Bamboo chairs
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¢ Personalization & Customization

People want unique interiors that
reflect their personality. Custom-made
furniture helps bring individual styles to
life, whether it’s handcrafted wooden
tables or tailor-made wardrobes.

L

Fig. 53: Art of customization

e Smart Furniture for Modern Living

Technology is changing how we interact with furniture. Smart furniture includes height-adjustable
desks, sofas with built-in charging ports, and loT-enabled lighting solutions that integrate
seamlessly intointeriors.

Fig. 54: Recliner chair with wireless charging

Furniture and interiors influence each other in many ways. Interior design sets the tone, and furniture
completes the picture by adding function and comfort. As homes and workspaces continue to evolve, the
furniture industry will keep innovating to meet new lifestyle needs.
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— 1.1.6 Classification of Interior Projects

Interior projects vary based on their purpose, scale, and the type of space being designed. Below are the
key categories of interior projects and their functions:

Residential Interior Projects

Residential interiors focus on creating
comfortable and visually appealing living spaces '
that suit the lifestyle of homeowners.

Types of Residential Interiors:

e Apartments & Flats: Maximizing space
efficiency with smart storage solutions.

e Independent Houses & Villas:
Customized designs tailored to the
owner's preferences.

e Luxury Homes & Penthouses: Premium

materials, high-end furniture, and & :
unique aesthetics. Fig. 55: Residential interior

e Studio Apartments: Compact, multifunctional furniture for efficient use of space.

Commercial Interior Projects

These projects design spaces that support business functions while enhancing customer experiences.

Fig. 56: Commercial interior

Types of Commercial Interiors:
o Office Spaces: Comfortable, ergonomic workstations that promote productivity.
o Retail Stores & Showrooms: Engaging layouts to showcase products attractively.
e Restaurants & Cafés: Thematicand functional designs that enhance dining experiences.

o Salons & Spas: Relaxing environments with well-planned seating and lighting.




Assistant Panelworks
Machine Operator

Hospitality Interior Projects

Hospitality interiors focus on creating inviting and luxurious environments for guests.

Fig. 57: Hospitality interior

Types of Hospitality Interiors:
o Hotels & Resorts: Designs that combine comfort with aesthetic appeal.
e Bars & Lounges: Stylish, mood-enhancing spaces with creative lighting.
e Banquet Halls & Event Venues: Spacious layouts with elegant décor.
Healthcare Interior Projects

Healthcare interiors prioritize hygiene, comfort, and accessibility for patients and medical staff.

Fig. 58: Healthcare Interior
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Types of Healthcare Interiors:
o Hospitals & Clinics: Well-ventilated, patient-friendly layouts with hygienic materials.
o Dental & Physiotherapy Centers: Ergonomic designs that support specialized medical treatments.
o Wellness Centers: Tranquil spaces with soothing colors and natural elements.

Educational Interior Projects

Designed to support learning and development, these spaces balance functionality with comfort.

Fig. 59: Classroom with well-lit desks and modern teaching

Types of Educational Interiors:
e Schools & Colleges: Interactive classrooms with ergonomic furniture.
o Libraries & Study Centers: Quiet, organized spaces for reading and research.
e Training Institutes: Practical layouts for skill-based learning environments.
Industrial Interior Projects

These projects design efficient spaces for manufacturing, warehousing, and research.

Fig. 60: Clean and well-organized warehouse with proper shelving
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Types of Industrial Interiors:

o Factories & Manufacturing Units: Safe, well-structured spaces for workflow efficiency.

o Warehouses & Storage Facilities: Organized layouts for optimized logistics.

o Research & Development Centers: Functional spaces equipped with specialized workstations.
Religious & Cultural Interior Projects

Spaces designed for spiritual practices and cultural heritage preservation.

Fig. 61: A peaceful meditation hall with soft lighting and wooden flooring

Types of Religious Interiors:
o Temples, Churches, & Mosques: Sacred spaces with traditional elements and designs.
o Meditation & Yoga Centers: Minimalist, serene interiors for relaxation and focus.
e Museums & Art Galleries: Open layouts with specialized lighting for exhibits.

Public & Government Interior Projects

These projects focus on accessibility, durability, and efficient space utilization.

Fig. 62: A modern airport terminal with digital signage and comfortable seating
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Types of PublicInteriors:
e Government Offices: Professional workspaces that enhance workflow and accessibility.
o Airports & Railway Stations: Large-scale interiors designed for passenger convenience.

o Community Halls: Multi-use spaces for events and public gatherings.

Each interior project serves a distinct purpose, from creating inviting homes to designing efficient
workspaces and public areas. Thoughtful interior planning enhances usability, aesthetics, and comfort,
making spaces more functional and enjoyable.

— 1.1.7 Occupational Map of the Furniture Industry

The OM is a map of the sector that is created by
identifying the sub-sectors and occupations. It is the
product of the occupational analysis and is a visual
representation of the sector's occupation/NSQF level

hierarchy.
OM helps in the identification of unique job roles that

existintheindustryin each sub-sector.

Fig. 63: Furniture design

Deciding onthese titles is often not easy because different organizations use a range of different job titles.
However, by bringing representatives of the sector together and encouraging them to think about typical
organizational structures and functions, it is usually possible to develop a list of commonly agreed
functional titles. Once these titles are clear and agreed, it may be helpful to collect a range of illustrative
job descriptions (also called job profile) that will provide further background information for the
functional analysisand NOS development.

Fig. 64: Furniture production
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Uses of the Occupational Map

Provides a useful guide to show the technical and /or vocational education options available for
interested individuals and employers and training providers.

Used to identify job roles and progression, movement within the industry and into and out of the sector.
This process also involves identifying trends and current and future drivers of change.

It should be noted that the organization of work will vary between the organized and unorganized sectors.
In the unorganized sector, job roles may be particular or they may be multi-skilled. All the job roles that
comprise occupations within anindustry must be identified.

NC|;F1_I.8e)veI Furniture Production (Machine Shop)

Level 8 Board Member/CMD or Chairperson

Level 7 CEO

Level 6.5 GM:- Furniture Production

Furniture Production Manager
Level 6 Electives -
(Wood Work) - (Panel Work) - (Metal Work)
(Aluminium & UPVC Work) - (Bamboo Work) - (Wicker Work)
Furniture Machine Shop Supervisor
Level 5.5 AT

(Wood Work) - (Panel Work) - (Metal Work)
(Aluminium & UPVC Work) - (Bamboo Work)

Advanced Furniture Machinist
Level 5 Electives -
(Wood Works) - (Panel Works) - (CNC Machining)

Panelworks Machine Operator
Electives -

(Pasting and Pressing)
(Cutting and Sizing)
(Edgebanding)

(Drilling and Routing)
(Veneer Joining & Cutting)
(CNC Machining)

Level 4.5
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Asst Panelworks Machine Operator
Electives -
(Pasting and Pressing)
Level 4 (Cutting and Sizing)
(Edgebanding)
(Drilling and Routing)
(Veneer Joining & Cutting)

Multipurpose Assistant - Furniture Production & Installation
Electives -
(Workshop) - (Machine shop)
(Furniture Finishing) - (Upholstery)

BT (Packaging) - (Installation)
(Storekeeping & Warehousing)
(Extra NOSs to be added to factor Metal, UPVC, Bamboo, Wicker,
etc. later)
Level 2 General Assistant (Interiors, Furniture & Fixtures)
Level 1 Helper- Interiors, Furniture & Fixtures

— 1.1.8 Significance of the Interiors, Furniture, and
Allied Industries

The Interiors, Furniture, and Allied industries play a crucial role in shaping the way people live and work.
These industries are not just about aesthetics; they contribute to comfort, functionality, economic
growth, and sustainability. From beautifully designed homes to efficient office spaces, furniture and
interior solutions impact everyday life in more ways than we often realize.

Creating Comfortable and Functional Spaces

Furniture and interiors go beyond decoration—they define how spaces function. A well-designed home,
office, or commercial area can improve efficiency, enhance relaxation, and boost productivity.

Why It Matters:
e Ergonomicfurniture reduces strain and improves posture.
e Smartdesigns help maximize space, especially in urban settings.

e Thoughtfulinteriors create a welcoming and pleasant atmosphere.

——"T N,
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Fig. 65: A cozy living room with a well-arranged sofa

Driving Employment and Business Growth .

The furniture and interior industries are significant
contributors to employment, supporting millions of
jobsin manufacturing, design, sales, and logistics.

Who Benefits:

e Carpenters & Craftsmen: Skilled artisans
bring furniture designs to life.

e Interior Designers: Professionals help f
transform empty spaces into functional
environments.

o Retail & E-commerce Workers: Online and Fig. 66: A team of carpenters working on wooden furniture
offline businesses cater to growing demand.

o Logistics & Installation Teams: Specialists ensure timely delivery and setup.

Boosting Real Estate and Infrastructure Development

The demand for furniture and interiors grows alongside the real estate sector. Whether it's a new
apartment, a corporate office, or a hotel, every space needs well-planned interiors and furniture.

Key Trends:
e Urbanhousing projects are increasing the demand for modern home furniture.
o Office spacesrequire ergonomic furniture foremployee well-being.

¢ The hospitality sectorinvests in theme-based interiors to attract guests.
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Fig. 67: A modern office setup with ergonomic chairs and desks

Sustainability and Eco-Friendly Innovations

As people become more conscious of
environmental impact, the furniture industry is
shifting toward sustainable practices.
Manufacturers are using eco-friendly materials
and adopting green production techniques.

Sustainable Practices Include:

e Using reclaimed wood, bamboo, and
biodegradable materials.

e Designing multifunctional furniture to
reduce waste. Fig. 68: A furniture showroom of eco-friendly pieces

e Adopting non-toxic paints, adhesives,
and coatings.

Growth of Online Shopping and Digital Innovation

The rise of e-commerce has made furniture and interior products more accessible. Consumers can now
browse thousands of options, customize their choices, and even visualize them in their homes before
making a purchase.

How Digital is Changing the Industry:
e Augmented reality (AR) allows users to see how furniture fits in their space.
e Online marketplaces offer convenience and competitive pricing.

e Al-based recommendations help consumers find products that match their style.
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Fig. 69: A person using an AR app on a tablet to place a virtual sofa in their living room

Support from Allied Industries

The furniture and interior industries depend
on several supporting industries for raw
materials, technology, and services. These
allied industries ensure that furniture
manufacturing and interior design keep
evolving with better quality and efficiency.

Key Supporting Sectors:

e Wood & Metal Processing: Supplies
essential materials for furniture.

Fig. 70: A factory producing wooden panels

o Textiles & Upholstery: Provides
fabrics for sofas, chairs, and curtains.

e Paints & Finishes: Adds durability and
aestheticappeal.

o Logistics & Installation: Ensures
seamless delivery and setup.

The Interiors, Furniture, and Allied industries are more than just businesses; they shape how people
experience their surroundings. As technology advances and sustainability becomes a priority, these
industries will continue evolving to meet the needs of modern lifestyles. Whether through innovative
designs, eco-friendly solutions, or digital convenience, they play a vital role in everyday life.
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Answer the following questions:

Short Answer Questions:

Whatis the significance of the furniture industry in the global economy?

Name three major segments of the furniture industry and briefly describe their functions.
What are some common categories of furniture based on usage?

How do allied industries contribute to furniture manufacturing?

Why is the relationship between interiors and the furniture industry important?

Fill-in-the-Blanks:

The furniture industry is broadly classified into , , and
segments.

projects involve designing and furnishing spaces such as offices, hotels, and
hospitals.
The furniture industry is closely linked with allied industries like , ,and
The process of designing interiors involves selecting appropriate to complement the

overall aesthetics and functionality.

The occupational map of the furniture industry outlines various and
within the sector.

True/False Questions:

True/False—The furniture industry does not include allied industries such as wood processing and

metal fabrication.

True/False —Residential, commercial, and hospitality are key segments of the furniture industry.
True/False—Interior design and furniture manufacturing are unrelated industries.

True/False — The classification of interior projects depends on the type of space and its intended
use.

True/False — The significance of the furniture industry is limited to aesthetics and does not impact

functionality or ergonomics.
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At the end of this module, you will be able to:

1.
2.
3.

Explain the methods and mechanisms for effective communication.

Demonstrate the usage of effective communication and interpersonal skills.

List the latest skills and technologies prevalent in the furniture industry.
Demonstrate the usage of different tools and technologies.

Describe organizational hygiene and sanitation guidelines.
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UNIT 2.1: Organizational Framework and Workplace
Guidelines

— Unit Objectives |@

At the end of this unit, participant will be able to:

Explain the importance of team objectives and goals.

List the basic parts of a computer and explain their functions.

Explain the working of various social media platforms: WhatsApp, Facebook, Twitter, etc.
State the significance of payment methods and gateways for financial transactions.

List the steps involved in a financial transaction using a suitable medium.

Differentiate and learn the escalation in the hierarchy.

Explain the functions of MS Office.

Explain the importance of effective communication and team coordination.

W N U AW R

Explain the difference between briefing and debriefing.

10. State the importance of coordinating and resolving conflicts with the team members to achieve a
smooth workflow.

11. Discuss organizational hygiene and sanitation guidelines and ways of reporting breaches/gaps, if any.

12. Describe how to address and resolve conflicts among employees.

— 2.1.1 Importance of Team Objectives and Goals

Team objectives and goals play a crucial role in
ensuring smooth operations, effective
collaboration, and high productivity in any
workplace.

They help align individual efforts toward a
shared vision, fostering a sense of purpose and

direction.

In a Panelworks Machine Operation
Fig. 71: Team objectives

environment, teamwork plays a crucial role in

ensuring efficiency, precision, and quality in the cutting, sizing, and edge banding processes. Clear team

objectives and goals help streamline operations, reduce errors, and improve productivity.

I ——"T N,
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Why Team Objectives Matter?

Ensure smooth workflow across cutting, sizing, and finishing operations.
Improve communication between machine operators, assistants, and quality inspectors.
Maintain consistent quality standards in panel cutting and edge banding.
Enhance safety practices by coordinating movements around machines.

Reduce material wastage and operational downtime.

ASMART goal is one that is written within the following framework:

S M A R T

Achievabl
o s

@5%ﬂ & |

Who, what You can't ; Closel i
A g " ;1 improve what Challenging but ‘:’ A completion
where, when, you don't not impossible connet;te .to date holds you
why the objective accountable

measure

GOALS

Fig. 72: Setting Smart Goals

S: Specific. Aimto articulate the team goal in the clearest and specific way.

M: Measurable. Identify the metrics that will demonstrate the goal was achieved.
A: Attainable. State the goal in a way that is challenging but possible to achieve.
R:Relevant. The goal should be important to the team and the organization.

T:Time-bound. Clarify the deadline or target date for the goal.

Key Goals in a Panelworks Machine Operation Team

Precision & Accuracy: Team members must work together
to achieve accurate cutting, alignment, and finishing of ===
panels.

Efficiency: Well-defined objectives ensure machines are
operated with minimal downtime and maximum output.

Safety Compliance: Clear goals help in maintaining safe
work practices, ensuring everyone follows protocols.

Coordination & Communication: Proper interaction
between operators and assistants is essential for
synchronized machine setup and adjustments.

Quality Control: The team should consistently inspect and _ .
verify materials for defects before and after processing. Fig. 73: Panelworks machine operation
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Communicating Effectively with Colleagues
o Useclearand professional language when giving instructions.
e Maintain arespectful tone when discussing work challenges.
e Confirmtask completion before proceeding to the next step.
e Addressissuesimmediately to prevent production delays.
e Encourageteamworkand supportto handle heavy panels safely.
Example: Team Objectives in Panel Saw Machine Operation
In a Panel Saw Machine operation, the team's objective is to complete accurate cutting of 80 laminated
boards within the shift while minimizing material wastage.
e Machine Operator: Adjusts the saw blade height, alignment, and feed speed for precise cutting.

e Assistant: Ensures proper loading and unloading of panels, aligning them correctly to avoid
miscuts.

e Quality Checker: Inspects the cut panels for accuracy and defects before stacking them for the next
process.

Fig. 74: Assistant working for edge banding

By working together with clear goals and effective communication, the team ensures smooth workflow,
reduces errors, and maintains high-quality output.

— 2.1.2 Basic Parts of a Computer and Their Functions

Computers play a vital role in Panelworks Machine Operation, especially in controlling Panel Saws, Beam
Saws, and Edge Banding Machines.

Understanding the basic components of a computer and how they function is essential for operating CNC
(Computer Numerical Control) machines efficiently, accessing stored cutting programs, and maintaining

accuracy in production.
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Fig. 75: Computer in panelworks machine operation

Basic Parts of a Computer and Their Functions

Computer Case Speaker

X 1 7

— Partsof —
Computer

Keyboard

Printer

Motherboard RAM Hard Drive
Fig. 76: Parts of a computer

e Central Processing Unit (CPU)
o Acts as the brain of the computer, processing commands for machine operations and data
input.

o  Executes preloaded cutting and sizing programs for automated machines.
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e Monitor (Display Screen)
o  Providesavisualinterface for operating cutting and sizing software.
o Displays machine settings, cutting dimensions, and error alerts.
e Keyboardand Mouse
o Usedforentering cutting parameters, selecting files, and modifying machine settings.
o Themouse helps navigate the software interface efficiently.
e Storage Devices (Hard Drive, USB, or Cloud Storage)
o  Storescutting programs, material layouts, and operational logs.
o Allowsoperatorstoretrieve saved settings for repeated jobs.
¢ RAM (Random Access Memory)
o Helpsinfast processing of cutting sequences and machine adjustments.
o Ensuressmooth operation of software applications controlling panel machines.
e Power Supply Unit (PSU)
o Convertselectricity to the required voltage for the computer and machine system.

o Ensuresstable operation without sudden shutdowns.

@8 osrmi | B =

CPU  Webcam HDD SSD GPU Microphone Speakers Motherboard Monitor External Drive Bays
i ﬁ \ - =il -
SATA Connectors Thermal Paste Internal Drive Bays RAID Controller Modem M.2 Slot

PSU Optical Drive Sound Card NIC Wi-Fi Card Cooling Fans Heatsin  CMOS Battary Expansion Slots

B . mE (@ 7 %

BIOS  Ports (USB) 1/0 Shield Case or Tower Keyboard Mouse Chipset USB Hub  Bluetooth Adapter

Fig. 77: Parts of a computer

Operating a Computer for Panelworks Machines
e Power On the Computer and Machine Interface: Press the main switch and allow the system to
boot up.
e Logintothe Control Software: Enter credentials to access cutting or edge banding software.
o LoadorCreatealobFile:Select orinput cutting dimensions and material specifications.
¢ Send Commandstothe Machine: Verify and execute the cutting/sizing process.
e Monitorthe Operation: Track real-time machine performance on the display.

e Save Workand Shut Down: Store completed job data and power off the system safely.
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Fig. 78: Beam saw with control panel

Having a clear understanding of computer components and their functions ensures smooth operation of
panel-cutting and edge-banding machines, improving efficiency, accuracy, and workflow in woodworking
production.

— 2.1.3 Social Media and Internet Usage

In Panelworks Machine Operation, social
media and the internet play a crucial role in
learning new techniques, troubleshooting
issues, and staying updated on industry trends.
Youtube I
and professional networking. m |
Social Media Platforms and Their Working X Twitter l

Fig. 79: Social media platforms

Understanding how to operate various

platforms helps in communication, research,
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o WhatsApp
o Amessagingapp used forinstant communication with colleagues and suppliers.
o  Supportstext, voice, video calls, and file sharing for machine manuals or troubleshooting.
o Facebook
o A platform for networking with industry experts, woodworking groups, and
manufacturers.
o Allowsuserstojoin professional groups, watch tutorials, and follow industry updates.
o Twitter(X)
o Usedforquick updates, following woodworking trends, and customer interactions.
o  Enablesreal-time engagement with manufacturers and suppliers.
e YouTube
o A valuable resource for training videos on panel cutting, edge banding, and machine
maintenance.
o Userscansearch fortroubleshooting guides and learn new skills.
Demonstrating Internet Usage for Work
e Signing Up foran Email Account
o Visit Gmail, Outlook, or Yahoo and click on “Sign Up.”
o Enter personal details, choose a username and password, and verify via mobile
number.

o Use the email for receiving machine manuals, work orders, and official communication.

Google

To Cc Bee
Create your Google Account 1 Subject
2n
First name I
[ Last name d i
p
Usermame @gmail.com A

You can use letters, numbers & periods

Use my current email address instead
SansSerif + T~ B I U A~ E~ i = & -~

IPassword Confirm I AleocoanmdDsS [}

Use 8 or more characters with a mix of letters, numbers &
symbols

[ show password

Sign in instead “

Signing up email Sending an email
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e SearchingforaVideoontheInternet
o Open YouTube or Google, type keywords (e.g., ‘How to use a Beam Saw’) in the search
bar.
o Browse results, select the most relevant video, and watch for learning.

o Using the Internet for Work-Related Information

v Mibor | @leel | @ el | @ e | @ POF Gene PHF Gene: | @ Fumit | @ Natio | © Nobo | @ Nsar | @ Fumt @9 x4 - o %
€« C % youtube.com/watch?v=ctF0-y3iokQ e % [n} s & @  Fnshupdse |
G Google ™ Gmail [[] Greyt-R IDP & M-Drve  §* FA-W & SPOPL W PDF [@uckD [@] HT @ DMRC [ ANl Bookmarks

FEFFE = P

How to use Beam Saw Cutting Machine || Wood Bourne fumniture

oo e Patre [ T p—
. ) PR G5 €D ©

= INE USE

Fig. 80: Browse results, select the most relevant video, and watch for learning

e Searchformachine manuals, troubleshooting guides, and safety protocols.
o Visit manufacturer websites and forums to stay updated on new panelwork techniques.

o Use Google Translate to understand foreign-language documents related to machines.

v Mibo | @ tevel | @ tevel | @ teve | @ p0F | B Gene | @ P | [ Gene | @ Fum | @ Natic | @ bose | @ N5 | B Fom | G Goo Ix 4 - a8 x
& @  Finishopdate

HUNNY IMPEX Home  AboutUs  Global Presence

WAVEWOOD YOUR WAY

Salient Feature 3 i
* Stabilized production even at max feeding speed of 25mtr/min due to study machine structure @
e« Smart touch PLC Control Panel for convenient use

Fig. 81: Visiting manufacturer websites to stay updated

By mastering these digital tools, operators and technicians can enhance their skills, improve efficiency,
and stay connected with industry advancements.
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— 2.1.4 Significance of Payment Methods and Gateways
for Financial Transactions

In Panelworks Machine Operation, financial transactions are crucial for purchasing raw materials,

ordering spare parts, and paying service providers. Secure and efficient payment methods ensure smooth

F

AEPS UPI Mobile Wallet:

business operations, transparency, and convenience.

Banking Cards

= B = B B

Banks Pre-paid Cards Point of Sale Internet Banking Mobile Banking Micro ATMs

Fig. 82: Digital Payments

Importance of Payment Methods and Gateways

e Security — Digital payments reduce the risk of theft and fraud compared to cash transactions.

e Convenience — Faster processing of payments for purchasing materials or machine
maintenance.

e Record Keeping — Digital transactions provide detailed records for auditing and tracking
expenses.

e Global Transactions — Enables payments to international suppliers for machinery and spare
parts.

o Flexibility— Offers multiple modes such as UPI, credit/debit cards, online banking, and wallets.

Steps Involved in a Financial Transaction Using a Payment Gateway

":f::,—>= —>[‘

Customer Selects UPI Enters VPA Receives Notification
As Payment Mode On UPI App For Collection Request

2

A |
i < <

Gets Enters Accepts
Confirmation UPI PIN / MPIN Collection Request

Fig. 83: Using UPI payment mode
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o Step 1:Selectinga Payment Mode
o Choose between Net Banking, UPI, Credit/Debit Card, Wallet, or Payment Gateway (e.g.,
Razorpay, PayU, PayPal).
e Step 2: Entering Payment Details
o Forcards: Input card number, expiry date, CVV, and OTP (One-Time Password).
o ForUPI: Enter UPIID and confirm payment via mobile app.
e Step3:Payment Processing
o Thepayment gateway encryptsand securely transfers details to the bank.
o Thetransactionis verified, authorized, and processed within seconds.
o Step 4: Confirmation & Record Keeping
o Aconfirmation message and receipt are generated.
o  Savereceiptsforfinancial records, tax compliance, and supplier reference.
By understanding and using the right payment methods, businesses can streamline transactions, ensure

security, and maintain accurate financial records for smooth operations.

— 2.1.5 Understanding Escalation in Hierarchy and Reporting ——
Problems

In Panelworks Machine Operation, timely problem resolution is crucial for efficient workflow and
machine maintenance. Understanding the hierarchy of escalation helps operators and workers report

issues to the right authority while minimizing downtime.

Advanced Furniture
Machinist

Panelworks Machine
Operator

Assistant Panelworks Machine

Operator/s




Participant Handbook

Differentiation of Escalation Levels in Hierarchy

e Minor issues (e.g., small machine misalignment, basic troubleshooting) can be resolved
independently or with a colleague’s help.

e Example: Adjusting feed rate or clearing minor panel jams.

Feed Speed L
4—

~ >

& AN
‘ \{ \_L.'x_\\ \‘

Rotation Speed

Fig. 84: Adjusting feed rate

e Level2:Supervisoror Team Lead
o Iftheissue persists or requires approval, escalate it to the shift supervisor or team lead.

o Example:Irregular panel cuts due to machine calibration errors.

Fig. 85: Cuts by panel saw machine
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e Level3: Maintenance / Technical Support
o Mechanicalfaults, electrical failures, or sensor
malfunctions should be reported to the
maintenance department.
o Example: Edge bander adhesive not
dispensing correctly or saw blade

misalignment.

Fig. 86: Set the glue pot

e Level4:Operations/Management
o For workflow disruptions, urgent
machine breakdowns, or safety
concerns, escalate to operations or plant
management.
o Example: Beam saw malfunction causing

major production delays.

Fig. 87: Beam saw malfunction

e Level5: External Support/Manufacturer
o Complex machine failures, software glitches, or warranty claims require escalation to the
machine supplier or external service provider.
o Example: A software-controlled CNC nesting machine experiencing repeated system

errors.
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Fig. 88: CNC Nesting Machine with Drilling Machine

Steps to Report Problems for Escalation
o Step 1:ldentify & Document the Issue
o Note down machine behavior, error codes, unusual sounds, or performance drops.
o Step 2: Attempt Basic Troubleshooting
o Ifwithinscope, checksettings, restart the system, or refer to the user manual.
o Step 3:Inform the Immediate Supervisor
o Reporttheissueverbally orinwriting to the team lead/supervisor.
o Step4:Escalatetothe Next Level
o Ifunresolved, forward the concern to maintenance or management with complete details.
e Step5:Follow Up & Record the Resolution
o Keeptrackofactiontaken, response time, and final resolution for future reference.
Proper escalation reduces downtime, ensures safety, and improves operational efficiency in panelworks

machine operations.
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— 2.1.6 Functions of MS Office and Its Application

MS Office is a powerful suite of applications used for document creation, data management, and
communication. In Panelworks Machine Operation, it plays a crucial role in record-keeping, reporting,
and workflow management.

Key MS Office Applications and Their Functions
¢ IMS Word-Documentation & Reporting
o Used for creating standard operating procedures (SOPs), reports, manuals, and work
instructions for machine operation.

o Example: Preparing a maintenance checklist for Panel Saw and Edge Banding Machines.
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Fig. 89: MS-Word features

e MSExcel—Data Management & Analysis

o Helpsininventory tracking, production data analysis, and cost estimation.

o Example: Maintaining a log of material usage, machine downtime, and work efficiency.
¢ MSPowerPoint—Presentations & Training

o Usedforoperatortraining, safety guidelines, and production briefings.

o Example: Creating a step-by-step presentation on edge banding machine operations.
e MSOutlook—Email Communication

o  Essential forsending reports, tracking work orders, and communicating with suppliers.

o Example:Sendingan escalation report to the maintenance department.
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o MS Access—Database Management
o Used for storing large data sets related to machine settings, work orders, and production
history.

o Example: Keeping a database of panel dimensions, machine settings, and customer

orders.
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Fig. 91: MS-PowerPoint Features

Office Project for Panelworks Machine Operation

e Objective: Create an MS Excel report to track daily machine usage and material consumption.

e StepstoPrepare:
o OpenMSExceland create a new spreadsheet.
o Add columns such as Machine Name, Operator, Material Used, Production Output,

Downtime, and Issues Noted.

o Inputsample databased on daily operations.
o Useformulas forautomatic calculations (e.g., SUM for total material used).
o Applyconditional formatting to highlight downtime or errors.

o  Saveandsharethe reportvia MS Outlook with the production team.
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DAILY MACHINE PRODUCTION REPORT

Date Shift Machine Name Total Available Time OEE
Stoppages
Work Total | Total - - | S e |
Speed N Size No. | Kgs Setup & [Material Nof  Less Machenical( Electrical | Material | Sample stoppage| Time | 0 oo f 0o
: (Change over| Available | Manpower | Problem | Problem Shifting Check’ Minutes | Minutes

Fig. 90: Daily machine production report

MS Office helps in organizing work, improving efficiency, and maintaining accurate records in panelworks
machine operations. Mastering these tools ensures smooth workflow management and better
coordination among team members.

— 2.1.7 Effective Communication and Team Coordination

Effective communication and team coordination are essential in Panelworks Machine Operation to
ensure precision, efficiency, and workplace safety. Machines such as Panel Saws, Beam Saws, and Edge
Banding Machines require proper handling and collaboration among operators, assistants, and
supervisors to maintain productivity and quality.
Importance of Effective Communication
e PreventsErrors & Ensures Accuracy
o Clearinstructions help avoid misalignment, incorrect cutting, or defective edge banding.
o Example: Properly communicating material thickness and cutting dimensions prevents

material wastage.
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o Enhances Workplace Safety
o Operators must inform colleagues about machine status, maintenance needs, and
emergency stop procedures.
o Example: If a Panel Saw blade is dull or misalighed, immediate reporting prevents
accidents.
e Boosts Productivity & Team Efficiency
o Coordinated efforts lead to faster work completion and reduced downtime.

o Example: Communicating panel movement sequence ensures smooth workflow.

Decode

Fig. 93: Effective communication

Importance of Team Coordination

Fig. 94: Coordination during using auto edge bander machine
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o Smooth Workflow Execution
o Ensures panel cutting, edge banding, and finishing are well-organized and sequential.
o Example: A team member preps panels while another operates the Nesting Cutting
Machine.
o Effective Problem-Solving
o  Discussing machineissuesand quality concerns helpsin quick decision-making.
o Example: Identifying and resolving panel misalignment in the Beam Saw through
teamwork.
e Maintaining Quality Standards
o Team members must verify and cross-check finished panel dimensions, edge bonding
strength, and surface defects.
o Example: Before stacking panels, the team ensures edges are smooth and properly
bonded.

Demonstrating Active Listening in Team Communication
e Pay Full Attention—Focus on the speaker without distractions.
o Clarify Doubts—Ask questions if instructions are unclear.
e Acknowledge & Respond —Confirm understanding with a response or action.

e Summarize Key Points—Repeat key details to ensure alignment.

D
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Fig. 95: Active listening
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Effective communication and strong team coordination in Panelworks Machine Operation lead to higher
efficiency, reduced material wastage, and improved workplace safety. Active listening ensures clarity in

instructions and seamless collaboration, resulting in better productivity and quality output.

— 2.1.8 Difference Between Briefing and Debriefing

In Panelworks Machine Operation, effective communication with supervisors is crucial for smooth
workflow and maintaining quality standards. Briefing and debriefing are two essential communication
methods that help in planning and reviewing tasks.

Key Differences Between Briefing & Debriefing:

Aspect Briefing Debriefing

Timing Before the task After the task

Purpose Set objectives & give instructions Review work & discuss improvements

Focus Task planning, safety, expectations Performance analysis, errors, feedback

Example Machine settings, material details, Checking panel accuracy, quality issues,
job sequence operator feedback

BRIEFING

DEBRIEFING ACTION
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Demonstrating Interaction with Supervisor (In Person & On Phone):
e InPerson: O

o Maintain eye contact and a professional posture.

o Useclearand concise language while reportingissues.

o  Take notesduring briefingand debriefing sessions. ¢

Fig. 96: In person interaction

e OnPhone:

o Speakclearly and confidently.
o Provide key details such as machine type, material -‘q

specifications, and issue faced. ’
o Confirminstructions by repeating key points to avoid

misunderstandings.

Fig. 97: On phone interaction

Both briefing and debriefing play a vital role in Panelworks Machine Operation. Briefing ensures that tasks
are executed correctly, while debriefing helpsimprove processes for future efficiency.
Effective communication with supervisors—whether in person or over the phone—ensures a smooth

workflow, high-quality output, and a safe work environment.

2.1.9 Importance of Coordinating and Resolving Conflicts

In Panelworks Machine Operation,
teamwork is essential for achieving efficiency
and maintaining product quality. Effective
coordination among machine operators,
material handlers, and quality inspectors
ensures a smooth workflow. However,
conflicts may arise due to
miscommunication, workload distribution,
or differences in operating methods.
Resolving these conflicts professionally is
crucial to maintaining productivity and a
positive work environment.

Fig. 98: Coordination between operators
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Ensures seamless machine operation — Proper coordination between panel saw, beam saw,
and edge banding machine operators helps prevent delays.

Enhances efficiency — When team members work together, material handling, cutting, and
finishing are done accurately and on time.

Reduces errors and rework — Clear communication avoids misalignment, incorrect
dimensions, and material wastage.

Improves safety — Coordinating task execution and machine settings minimizes workplace

hazards.

Fig. 99: Importance of Coordination

Common Causes of Conflict in Panelworks

Miscommunication—Incorrect job instructions or lack of clarity on material sizes.

Workload imbalance —Uneven distribution of tasks among team members.

Machine downtime issues — Disagreements over maintenance schedules affecting
productivity.

Quality control disputes — Differences in judgment regarding cutting precision or edge

finishing.

Fig. 100: Miscommunication or Workload imbalance at Work
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Resolving Conflicts for a Smooth Workflow
e Active Listening—Pay attention to team concerns and clarify misunderstandings.
e Professional Communication — Use respectful language and maintain a calm tone while
discussing work-related issues.
e Problem-Solving Approach —Focus on finding solutions rather than blamingindividuals.
o Compromise & Cooperation—Adjust work schedules or redistribute tasks to ensure fairness.
o Seeking Supervisor Intervention — If conflicts escalate, involve a senior team member for

guidance.

Fig. 101: Seeking supervisor intervention

Demonstrating Appropriate Behavior While Communicating

Fig. 102: Finding a solution
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e InPerson:
o Maintain eye contactand a neutral tone when discussingissues.
o Usephraseslike "Let'sfind a solution together" rather than arguing.
o Showappreciation by saying "Thanks for adjusting the workload".
e OnPhoneor Message:
o Beclearandavoid aggressive language.
o Provide specific details about the issue and suggest a resolution.
o Confirm mutual agreement before ending the conversation.
Coordinating effectively and resolving conflicts ensures a smooth workflow, high-quality output, and a
positive work environment in Panelworks Machine Operation. Using professional communication and

teamwork fosters productivity and prevents unnecessary delays.

— 2.1.10 Organizational Hygiene and Sanitation Guidelines

Maintaining hygiene and sanitation in a Panelworks manufacturing unitis essential for ensuring a safe and
productive work environment.

Proper cleanliness prevents workplace hazards, protects machinery from dust buildup, and ensures
compliance with industry regulations.

Fig. 103: Safe and productive work environment
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Hygiene and Sanitation Guidelines

Workstation Cleanliness

o Keep the panel saw, beam saw,
and edge banding machine
free from dust and wood
debris.

o Regularly wipe down
workbenches, tool storage
areas, and material stacking
zones.

Machine Maintenance and

Cleaning

Fig. 104: Cleanliness at workstation and machine

o Remove sawdust and residue
from cutting blades, clamps, and
guide rails after every shift.

o  Ensurelubrication of moving parts to prevent wear and tear due to dust accumulation.

Waste Management

o Segregate wood waste, dust, and non-recyclable materials into designated bins.

o Usedustextraction systems to minimize airborne particles.

Fig. 105: Wood dust collector

Personal Hygiene for Workers

o Wear clean uniforms, gloves, and dust masks to preventinhaling wood particles.
o Wash hands after handling adhesives, lubricants, and solvents.

Common Area Sanitation

o Maintain hygienein restrooms, break areas, and meeting rooms.

o Disinfect frequently touched surfaces like door handles, switches, and shared tools.
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Fig. 106: Personal hygiene for workers

Reporting Breaches and Gaps

Identifying Issues:

o

Reporting Process:

o

Excessive dust accumulation on machines and
floors.

Overflowing waste bins or improper waste
segregation.

Malfunctioning dust extraction or ventilation

systems.

Notify the supervisor or maintenance team
immediately.

Log the issue in the maintenance or safety
register.

If unresolved, escalate to the facility manager or

compliance officer.

Preventive Measures: Fig. 107: Overflowing waste bin

o

o

o

Conduct daily inspections for hygiene compliance.
Encourage workers to report concerns without hesitation.

Organize regular cleaning schedules and safety drills.
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Fig. 108: Regular cleaning

Following hygiene and sanitation guidelines in Panelworks Machine Operation ensures worker safety,
prevents machine damage, and enhances operational efficiency. Promptly reporting gaps helps maintain

acleanand compliant workplace.
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Answer the following questions:

Short Questions:
1. Whyisitimportantto setteam objectivesand goals?
2. Namethe basic parts of a computer and briefly describe their functions.
3. How do payment gateways facilitate financial transactions?
4. Whatisthe difference between briefingand debriefing?
5. How can conflicts be effectively resolved within a team?
Fill-in-the-Blanks:
1. Acomputer consists of , ,and asits basic parts.
2. Social media platforms like and are commonly used for communication
and marketi
3. MS Office includes applications such as , , and for
document processing and data management.
4. Escalation in the hierarchy refers to the process of reporting issues to levels of
management.
5. Workplace hygiene and sanitation guidelines help maintain a and work

environment.

True/False Questions:

True/False—Setting team objectives and goals improves collaboration and productivity.

. True/False —Payment gateways are unnecessary for online financial transactions.

True/False —Briefing is a post-task discussion, while debriefing happens before the task.

. True/False — Resolving conflicts among employees is not essential for maintaining workflow

efficiency.

True/False —Organizational hygiene guidelines help prevent workplace health hazards.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Explain the role and responsibilities of an Assistant Panelworks Machine Operator.

2. Discuss the scope of work for an Assistant Panelworks Machine Operator.
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UNIT 3.1: Role of an Assistant Panelworks Machine Operator

— Unit Objectives |@

At the end of this unit, participant will be able to:

1. Elaborate on the various organizational structure, processes, code of conduct, reporting matrix, and
escalation hierarchy.

2. Explain the role, responsibilities, and limitations of an Assistant Panelworks Machine Operator.
Describe the attributes and basic skill sets required for an Assistant Panelworks Machine Operator.

4. Explain the process of communication with team members and supervisors as per the protocol of the
organization.
List all the documents required to carry out the job, such as a job sheet and checklist for oneself.
List the various operations/activities that take place at the worksite and Assistant Panelworks
Machine Operator’s role in the same.

7. Discuss the regulatory authorities, laws, and regulations related to an individual while working in the
Furniture and Fittings Industry.

8. Discuss the career path for the Assistant Panelworks Machine Operator job role.

9. Explain the nature of work, timeliness, and requirement.

— 3.1.1 Organizational Structure and Reporting System

A well-defined organizational structure and reporting system in a Panelworks manufacturing unit ensures
smooth operations, accountability, and effective problem-solving. Understanding these elements helps
inworkplace coordination, communication, and professional conduct.

Fig. 109: Organizational structure and reporting system
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Organizational Structure
The structure in a Panelworks machine operation facility is typically hierarchical and divided into various
levels:
e Top Management—CEO, Plant Director
¢ Middle Management—Production Manager, Quality Control Head
e Supervisory Level—Machine Operators, Floor Supervisors
e Operational Staff —Technicians, Helpers, Assistants
Each level has specific responsibilities, ensuring smooth workflow and efficient decision-making.
Organizational Processes
e Production Process
o Raw materials (wood panels, adhesives) are received and quality-checked.
o Machineslike Panel Saw, Beam Saw, and Edge Bander are used for cutting and finishing.

o  Finished panels are stacked and prepared for dispatch or further processing.

Fig. 110: Beam Saw for production

e Quality Control Process
o Inspectionsare conducted at every stage, from raw material intake to final output.

o  Defectslike uneven cuts, chipping, or poor edge banding are identified and corrected.

¢ Maintenance & Safety Process
o  Dailycleaning of machines, lubricating parts, and checking calibration.

o Safety checks ensure compliance with guidelines (e.g., no loose clothing near rotating
blades).
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Fig. 111: Cleaning of panel saw

e Reportingand Documentation Process
o  Operators maintain logs of machine performance, production output, and defects.
o Safetyincidents and quality control failures are reported for corrective action.
Code of Conduct

The Code of Conduct ensures professional behavior and workplace discipline. Itincludes:

Fig. 112: Code of conduct
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o Workplace Etiquette
o  Followassigned duties and report on time.
o Use polite and professional communication with colleagues and supervisors.
o Safety Compliance
o Always wear PPE (gloves, goggles, masks).
o  Reportanysafety hazard immediately.
e Ethical Practices
o Nomisuse of company resources or falsification of production records.
o Maintain confidentiality of machine settings, production data, and clientinformation.
Reporting Matrix
The Reporting Matrix defines how employees should
communicate issues and progress:
e Machine Operator - Floor Supervisor
o Reports machine malfunctions, work progress,
and material shortages.
o Floor Supervisor - Production Manager
o Reports quality defects, safety issues, and
machine downtime.
e Production Manager - Top Management

o Reports overall plant performance, major

breakdowns, and compliance issues. Fig. 113: Reporting matrix

Astructured reporting system ensures accountability and quick problem resolution.
Escalation Hierarchy

Ifanissueis unresolved at the initial reporting level, it follows an escalation process:
e Level1:Operatorreports minorissues (e.g., machine misalignment) to floor supervisor.
e Level 2: If unresolved, the supervisor escalates
ittothe maintenance or quality team.
e Level 3: Persistent issues (e.g., defective parts,
safety violations) go to the production _
manager.

e Level 4: Critical problems (e.g., major

accidents, production halts) are escalated to
top management. Fig. 114: Checking table saw blade alignment

Proper escalation prevents delays and ensures workplace efficiency.

A well-structured organization with clear processes, a reporting matrix, and an escalation hierarchy
ensures smooth workflow in Panelworks Machine Operations. By following the code of conduct and

reporting guidelines, employees contribute to a safe, efficient, and productive workplace.
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— 3.1.2 Role, Responsibilities, and Limitations

The Assistant Panelworks Machine
Operator supports the operation of
panelworks machinery by assisting in setup,
maintenance, and monitoring of the
equipment.

They collaborate with the machine operator
to ensure smooth production, perform
quality checks, and follow safety protocols
to deliver high-quality panel products.

The individual may choose a specialization
from a range of options, such as
pasting/pressing, cutting/sizing, edge
banding, drilling, routing, and veneer
cutting/splicing operations.

Fig. 115: Assistant Panelworks Machine Operator

Role of an Assistant Panelworks Machine Operator
e Assistsinsetting up, operating, and monitoring panel processing machines.
e Ensuresworkpiecesare correctly positioned for cutting, edging, and finishing.
e Supports material handling, stacking, and organizing workpieces.
e Performs basic maintenance and cleaning of machinesto ensure proper functioning.
o Worksunderthe guidance of a senior operator or supervisor to follow production plans.

Responsibilities of an Assistant Panelworks Machine Operator

Fig. 116: Machine Operation Support
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Machine Operation Support

o Helps in loading and unloading wood panels, laminates, and veneer sheets onto
machines.

o Assistsin measuringand aligning panels before cutting or edging.

o Observes machine operations and reportsanyirregularities to the senior operator.

Quality Control Assistance

o Inspects finished panels for defects like rough edges, chipping, or misalignment.

o  Ensuresthat panels meet specified dimensions and quality standards.

o Separatesdefective panelsand reportsissuesto the operator.

Machine Maintenance & Cleaning

o Cleans machine components, such as saw blades, cutters, and glue rollers.

o Helpsinlubricating moving parts to prevent wear and tear.

o Assistsin changing blades, adhesives, or settings under supervision.

Safety & Workplace Organization

o Ensures proper use of Personal Protective Equipment (PPE) like gloves, goggles, and
masks.

o Keepstheworkspace clean and free from sawdust, debris, and scrap materials.

o  Followsall safety guidelines and emergency procedures.

Fig. 117: Safety & Workplace Organization

Documentation & Reporting
o Helpsin maintaining logs of machine operations and material usage.
o Reportsanysafety hazards, machine malfunctions, or process inefficiencies.

o Assistsinrecording quality inspection data as per guidelines.
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Limitations of an Assistant Panelworks Machine Operator

¢ O Cannot independently operate complex machine functions — Works under the supervision
of the senior operator.

¢ O Limited decision-making authority — Cannot adjust machine settings without approval.

e O Restricted from major machine repairs—Can only assist in minor maintenance and cleaning.

¢« O Not responsible for final quality approvals — Assists in inspection but does not authorize
finished products.

¢ O Cannot modify production schedules — Must follow instructions as per the supervisor’s

guidance.

Fig. 118: Working under Machine Operator/Supervisor

An Assistant Panelworks Machine Operator plays a vital role in ensuring smooth machine operation,
quality control, and workplace safety. While they provide essential support, their responsibilities are

limited to assisting experienced operators and following established guidelines.

— 3.1.3 Attributes and Required Basic Skill Sets

An Assistant Panelworks Machine Operator must possess a combination of technical skills, attention to
detail, and workplace discipline to support panel processing operations efficiently. The role demands
physical dexterity, machine handling knowledge, and teamwork to ensure smooth workflow in a
production environment.

Key Attributes Required
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Team player Problem-Solving Mindset Quick learner

o Attention to Detail — Must carefully observe measurements, alignment, and quality of finished
panels.

e Physical Stamina—Requires lifting, moving, and handling wood panels and machine parts.

o Team Player—Works closely with senior machine operators and production teams.

o Safety Awareness—Understands and follows workplace safety procedures.

¢ Organizational Skills—Keeps tools, materials, and workstations clean and properly arranged.

e Problem-Solving Mindset —Identifies and reports machine malfunctions or quality issues.

e Quick Learner—Adapts to different panelworks machines and operational requirements.

Basic Skill Sets Required

Fig. 119: Skill sets required

¢ Machine Operation Assistance
o Understandsthe basic working of Panel Saws, Beam Saws, and Edge Banders.
o Canloadandunload panels, adjust settings, and assist in operations.

o Knowshow to handle and align workpieces properly for precise cutting and edging.
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¢ Quality Control & Inspection
o  Ability to identify common defects like chipping, rough edges, and misalignment.
o Usesmeasuringtools like tape measures, calipers, or digital gauges.

o Follows quality control checklists to ensure compliance with manufacturing
specifications.

e Basic Maintenance & Cleaning
o Cleans machine parts, sawdust collection units, and adhesives/glue rollers.
o Assistsinlubricating and replacing minor machine components.

o Helps in setting up and adjusting cutting blades, glue tanks, and conveyor belts under
supervision.

Fig. 120: Basic maintenance & cleaning

o Workplace Safety & Organization
o Understandstheimportance of PPE (gloves, goggles, masks) and safe machine handling.
o  Keepsworkspace free of debris, waste materials, and hazardous obstructions.

o  Followsemergency procedures and immediately reports hazards to supervisors.

¢ Communication & Reporting
o Canreport machineissues, safety concerns, and quality defects clearly.
o Maintains basic records of material usage, machine status, and production logs.
o  Coordinates with senior operators and supervisors for smooth workflow.
An Assistant Panelworks Machine Operator plays a crucial role in ensuring efficient machine operations,
quality control, and workplace safety. Possessing the right attributes and skill sets helps in improving

productivity, maintaining precision in panelworks, and supporting the overall manufacturing process.
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— 3.1.4 Process of Communication with Team Members and
Supervisors

Effective communication in a manufacturing environment, especially in Panelworks operations, ensures
smooth workflow, minimal errors, and enhanced productivity.

Following a structured communication protocol helps maintain clarity, accountability, and
professionalism when interacting with team members and supervisors.

e WithTeam Members
o Coordinate daily tasks and clarify doubts (e.g., confirming cutting measurements before
operating the panel saw).
o Report safety concerns and machine issues immediately (e.g., using hand signals in noisy
areas).

o Maintain teamwork and respectful communication during operations.

®
A
!

T
a
T

Fig. 121: Key components of communication

e With Supervisors
o Provide work updates and escalate issues (e.g., reporting edge banding adhesive
inconsistencies).
o  Follow structured reporting with clear details on problems and actions taken.
o Useprofessional language and active listening during discussions.

Following protocol-based communication improves efficiency, safety, and collaboration in the workplace.
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— 3.1.5 Documents Required for an Assistant Panelworks
Machine Operator

To ensure smooth and accurate Panelworks Machine Operations, the following documents are essential:

Document Name Purpose

Details work order, material specifications, machine

Job Sheet settings, and cutting/sizing instructions.

Ensures readiness, including safety gear, machine

Checklist for Self-Inspection e . S
P setup verification, and material availability.

Records daily maintenance checks, lubrication

Machine Mai L .
achine Maintenance Log schedules, and repairs performed.

Verifies dimensions, edge banding adhesion, surface

Quality Control Checklist finish, and defect-free output.

Documents safety protocols followed, emergency

Safety Compliance Report procedures, and incident reports if any.

Tracks available stock, material usage, and reorder

Material Inventory Sheet .
requirements.

Summarizes pending tasks, machine performance,

Shift Handover Report and operational concerns for the next shift.

WORKING PROCESS @

47|

Buffing Spray Device Scraping Corner Trim Fine Trim End Cutting Gluing Pre-mailing

4= Standard Direction

Lk il

~

Fig. 122: Machine specification

Maintaining these documents ensures efficiency, quality control, and compliance with operational
standards.
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— 3.1.6 Operations/Activities at the Worksite

The Assistant Panelworks Machine Operator plays a crucial supporting role in ensuring smooth
operations, efficiency, and adherence to quality standards at the worksite.

Operation / Activity Role of Assistant Panelworks Machine Operator

Assist in stacking, sorting, and loading workpieces

Material Handling & Preparation for processing.

Help set up and adjust machines, ensuring correct

Machine Setup & Calibration blade height, feed rate, and alignment.

Support the operator in positioning materials,

Cutting & Sizing monitoring cuts, and ensuring precision.

Prepare edge banding materials, adjust settings, and

Edge Banding Application inspect the application process.

Check for defects such as rough edges, misalignment,

Quality Inspection or improper finish.

Worksite Safety Compliance Follow safety guidelines, wear PPE, and report hazards.

Clean machines, lubricate parts, and assist in minor

Tool & Equipment Maintenance .
repairs.

Maintain job sheets, checklists, and shift handover

Documentation & Reporting reports

Waste Management & Dispose of offcuts properly and keep the work area
Housekeeping clean.
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Fig. 123: Operations/Activities at the Worksite

— 3.1.7 Regulatory Authorities, Laws, and Regulations

Individuals working in the Furniture and Fittings Industry must comply with various laws, standards, and
regulatory guidelines to ensure workplace safety, environmental responsibility, and fair labor practices.

Below are key regulatory authorities and relevant laws:
Regulatory Authorities
e Bureau of Indian Standards (BIS) — Establishes quality and safety standards for furniture
materials and manufacturing processes.
e Ministry of Labour and Employment, Government of India — Regulates labor laws, workplace
safety, and employee rights.
¢ National Skill Development Corporation (NSDC) & Sector Skill Councils (SSC) — Provides skill

development guidelines and occupational standards.

— N,
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Central and State Pollution Control Boards (CPCB/SPCB) — Enforce environmental laws related
to emissions, waste disposal, and use of hazardous materials.

Factories Act, 1948 — Directorate of Industrial Safety & Health (DISH) — Ensures workplace

safety, hygiene, and working conditions.

ACT, 1948

CENTRAL POLLUTION CONTROL BOARD
Ministry of Environment & Forests
(Govt of India)

Fig. 124: Regulatory Authorities

Laws and Regulations

Factories Act, 1948 — Covers workplace safety, health regulations, and working conditions in
manufacturing units.

Occupational Safety, Health, and Working Conditions Code, 2020 — Regulates working
conditions, safety protocols, and welfare measures for employees.

Environmental Protection Act, 1986 — Governs pollution control, hazardous waste
management, and eco-friendly manufacturing practices.

Minimum Wages Act, 1948 —Ensures fair wages for workersin the industry.

Employee Provident Fund (EPF) & Employee State Insurance (ESI) Act — Provides financial and
health security to employees.

Legal Metrology Act, 2009 — Ensures accurate measurement and labeling of furniture
products.

Consumer Protection Act, 2019 — Protects customer rights against defective products or unfair

trade practices.

Fig. 125: Laws and Regulations
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Industry-Specific Standards & Guidelines
e 1SO9001 (Quality Management System) — Ensures consistent product quality.
e ISO 14001 (Environmental Management System) — Mandates sustainable manufacturing
practices.
e 1S 303 (Plywood for General Purposes) — Specifies quality requirements for plywood used in
furniture.

e 1S710(Marine Plywood Standard) — Defines standards for water-resistant plywood.

3¢ lywnud 710 Grade Plywood

Fig. 126: Industry-Specific Standards & Guidelines

Understanding and adhering to these laws and regulations ensures worker safety, environmental
sustainability, fair wages, and high product quality in the Furniture and Fittings Industry.

Italso helps companies maintain compliance, avoid legal issues, and build consumer trust.

— 3.1.8 Career Path for an Assistant Panelworks Machine
Operator

An Assistant Panelworks Machine Operator plays a crucial role in the Furniture and Fittings Industry,
primarily assisting in operating machines like Panel Saws, Beam Saws, and Edge Banding Machines.

With experience, skills development, and additional training, individuals in this role can progress to
higher positionsinthe industry.

——T N,
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Machine Operator Operator Machinist

Career Expansion Opportunities:
e Technical Trainer: Conducts training programs for new machine operators.
e Entrepreneur: Startsanindependent workshop or furniture manufacturing business.
e Quality Assurance Manager: Focuses on ensuring consistent product quality across
manufacturing.
With continuous skill development, experience, and additional certifications, an Assistant Panelworks
Machine Operator can advance into supervisory, managerial, and specialized roles, leading to a rewarding

andlong-term career inthe furniture and fittings industry.

— 3.1.9 Nature of Work, Timeliness, and Requirements

An Assistant Panelworks Machine Operator plays a crucial role in supporting various woodworking
processes, including pressing, cutting, edge banding, drilling, routing, and veneer cutting/splicing. The
jobrequirestechnical precision, attention to detail, and adherence to safety protocols.

Six side drilling achine

Edge banding machine

Fig. 127: Panel furniture cabinet solution
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Timeliness is critical in panelworks operations to maintain

smooth production flow and meet deadlines.

Key responsibilitiesinclude:

Assistingin the operation of pressing machines to bond laminate or veneer sheets onto panels.
Handling panel saws, beam saws, and nesting cutting machines for accurate cutting and sizing
of panels.

Operating edge banding machinesto apply PVC, veneer, or other materials to panel edges.
Supporting drilling and routing machines to create holes and grooves for fittings and joinery.
Using veneer cutting and splicing machines for precise veneer application.

Ensuring workflow efficiency by preparing materialsin advance.

Conducting basic maintenance and cleaning of machines.

Inspecting finished panels for defects to maintain quality standards.

With continuous skill development, experience, and additional certifications, an Assistant Panelworks
Machine Operator can advance into supervisory, managerial, and specialized roles, leading to a rewarding

and long-term career in the furniture and fittings industry.

Timeliness

Operators must adhere to production schedules
and complete tasks within the required
timeframe.

Machine setup and adjustments should be

performed efficiently to avoid delays.

Coordinating with team members and

. . . Fig. 128: Simple operation
supervisors ensures streamlined operations.

Regular machine maintenance helps prevent unexpected breakdowns and downtime.

Job Requirements

To perform effectively, an Assistant z z

c cl

Panelworks Machine

Operator must: Q l |

Have a basic understanding of —_——

Qo Warkpiece 0
machine operations and ‘ @ length 00

safety procedures. zeing | Cameyer am-mg
Be physically fit to handle

materials and work in a

factory/workshop Hﬂﬂﬁﬂiﬂ‘ﬂ

environment. Fig. 129: Touch screen

Pay attention to detail to ensure accurate pressing, cutting, drilling, routing, and edge

finishing.
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o Follow company guidelines, production schedules, and quality control standards.

e Possess basiccommunication skills for teamwork and reportingissues.
The role of an Assistant Panelworks Machine Operator involves multi-machine operations including
pressing, cutting, edge banding, drilling, routing, and veneer processing. Maintaining efficiency,

precision, and adherence to safety and quality standards is essential to ensure high-quality finished

products and smooth production workflow.
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2
3.
4
5.

1.
2.

Assistant Panelworks
Machine Operator

Answer the following questions:

Short Answer Questions:

1.

What are the different types of organizational structures and their significance?

. Whatare the key responsibilities and limitations of an Assistant Panelworks Machine Operator?

Why is effective communication with team members and supervisors important?

. What documents are necessary for an Assistant Panelworks Machine Operator to perform their

job efficiently?

What are the career growth opportunities for an Assistant Panelworks Machine Operator?

Fill-in-the-Blanks:

The outlinesthe expected behavior and ethical standards in an organization.

An Assistant Panelworks Machine Operator must follow a to report issues and seek
approvals.

The key documents used in panelworks operationsinclude a anda

The is responsible for enforcing laws and regulations in the Furniture and Fittings
Industry.

Proper workplace processes ensure , , and in daily
operations.

True/False Questions:

1.

True/False — An Assistant Panelworks Machine Operator is responsible for final quality checks of
finished products.

True/False — The escalation hierarchy helps resolve workplace issues efficiently by following a
structured reporting system.

True/False — A job sheet and checklist are not necessary for an Assistant Panelworks Machine
Operator’s daily tasks.

True/False — The Furniture and Fittings Industry is governed by specific regulatory authorities and
compliance laws.

True/False — Career growth for an Assistant Panelworks Machine Operator is limited, with no

opportunities foradvancement.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Discuss the process of effectively planning resources, communicating instructions, and guiding

team members.

2. Demonstrate proficiency in completing and submitting job cards within the required timeframe,

adhering to the importance of timely documentation.
3. Plan and allocate appropriate resources based on the scope of work outlined in the job card.

4. Assist in preparing and maintaining accurate and efficient documentation related to maintenance,

operation, and quality check processes
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UNIT 4.1: Interpreting Job Card

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the process of interpreting the scope of work as per the job card and planning
resources effectively.
2. Discuss the methods of effective communication techniques and methods to instruct and guide
the team members.
Explain the importance of completing and submitting job cards within the required timeframe.
4. Explain various documentation requirements related to maintenance, operation, and quality
check processes.
Plan and allocate appropriate resources based on the scope of work outlined in the job card.
6. Instruct and guide the multipurpose assistant in interpreting the job card and working as per
instructions effectively.
Fill out job cards accurately and completely within the specified timeframe.
8. Assist in preparing and maintaining documents related to maintenance, operation, and quality

check accurately and efficiently.

—4.1.1 Interpreting the Scope of Work and Planning
Resources Effectively

Interpreting the scope of work as per the job card is a crucial step in ensuring smooth operations in
panelworks. It helps in identifying the tasks to be performed, the required materials, tools, and
workforce, and the expected completion timeline. Effective resource planning minimizes delays,
optimizes efficiency, and ensures quality output.

Process of Interpreting the Job Card and Planning Resources:
1. Review the Job Card:
e Readthejob cardthoroughly to understand the specifications, materials, and tasks required.
o lIdentify any specialinstructions, deadlines, or quality standards mentioned.
2. ReviewtheJob Card:
e Readthejob cardthoroughly to understand the specifications, materials, and tasks required.

e Identify any specialinstru

I —
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Operations

Steps

Machine

Pasting/
Pressing
Operations

Involves applying adhesives and laminates to panels.
Operates hydraulic or hot press machines to ensure

proper bonding.
Ensures uniform pressure and temperature for high-

quality output.

Cutting/
Sizing
Operations

Works with Panel Saws, Beam Saws, and Nesting

Machines for precise cutting.
Reads measurements and aligns panels foraccuracy.
Ensures minimal wastage and adherence to

specified dimensions.

Edge
Banding
Operations

Applies edge banding materials (PVC, ABS, veneer)

to panel edges.
Configures the edge banding machine for proper

feed rate and temperature.
Conducts quality checks for adhesion, finish, and

smoothness.

Drilling
Operations

Uses CNCdrilling machines or manual drills for hinge

and dowel hole creation.
Ensures correct hole depth and alignment for

fittings.
Works with templates or automated settings for

consistency.

Routing
Operations

Involves shaping and profiling edges using CNC

routers or manual routers.
Sets up machine speed and depth based on the

design.
Ensures precision in carving, grooving, or decorative

cutting.

Veneer
Cutting/
Splicing
Operations

Uses veneer cutters and splicers to join thin wood

sheets for aesthetic finishes.
Ensures alignment and smooth joining for seamless

surfaces.
Maintains quality control for consistency in texture

and grain patterns.
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o Determine dependencies between tasks to avoid delays.
3. Identify Required Resources:
e Materials: Ensure the correct type and quantity of wood panels, adhesives, edge banding
strips, and fasteners are available.
e Machines & Tools: Check the availability of panel saws, beam saws, nesting machines, edge
banders, drills, routers, veneer cutters, and pressing machines.
e Workforce: Assign tasks to skilled operators based on expertise and workload.
4. Allocate Time and Schedule Workflow:
o Estimate the time required for each process and
createatimeline.
e Adjust schedules to optimize machine usage and
minimizeidle time.
5. Ensure Safety and Compliance:
o Verify that all safety protocols are in place for
machine operations.

e Ensure compliance with quality control standards

and workplace regulations.
6. Monitorand Adjust: Fig. 130: Edge Bander Safe Operating Procedure
e Continuously check progress and reallocate
resources if necessary.
o Updatethejob card with any modifications or additional requirements.
By effectively interpreting the job card and planning resources, the Assistant Panelworks Machine
Operator can contribute to a streamlined workflow, reduced material wastage, and high-quality

production outcomes.

—4.1.2 Effective Communication Techniques for
Instructing and Guiding Team Members

Effective communication is crucial for ensuring that all team members, including multipurpose assistants,
understand job requirements and work efficiently.

The following methods help in providing clear instructions and guidance:
¢ Verbal Communication
o Useclearand concise language to avoid misunderstandings.
o  Give step-by-stepinstructions when explaining tasks from the job card.
o  Encourageteam membersto repeatinstructionsto confirm understanding.

o Use positive reinforcement to motivate and improve efficiency.
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¢ Non-Verbal Communication
o Usehandgestures and demonstrations toillustrate technical tasks.
o Maintain eye contact and body posture that reflects confidence and clarity.

o Observeteam members’ reactions to ensure they are following correctly.

2] - G

Fig. 131: EVerbal and non-verbal communication

e Written Communication
o Providejob cards, checklists, and standard operating procedures (SOPs) for reference.
o Usediagramsorlabelsto clarify complexinstructions.
o Keeprecords of task completion andissues reported for better coordination.
o Demonstration & Practical Guidance
o Show how to operate machines like pressing, cutting, edge banding, drilling, routing, and
veneer splicing.
o Allow assistants to practice under supervision before handling tasks independently.

o Providereal-time feedback on their performance to correct mistakes.

Fig. 131: EVerbal and non-verbal communication

103
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e Active Listening & Feedback Mechanisms
o Encourage assistants to ask questions and clarify doubts.
o Useinteractive discussions to ensure two-way communication.

o Address challengesimmediately and constructively to maintain workflow efficiency.

&
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Fig. 133: Feedback mechanism

By using these communication techniques, an Assistant Panelworks Machine Operator can effectively

instructand guide the team, ensuring smooth operations and adherence to job card specifications.

—4.1.3 Importance of Completing and Submitting Job
CardsonTime

Job cards are essential documents in Panelworks machine operations as they record work details,
machine usage, and task completion status.
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JOB CARD

Fig. 133: Feedback mechanism

Completing and submitting job cards within the specified timeframe ensures smooth workflow,
accountability, and quality control.

e Ensuring Workflow Efficiency
o Helpstrack work progress and avoid delays in subsequent operations.
o Enablesteam coordination by providing clear task records.
e Maintaining Accuracy & Quality
o Documents machine settings, materials used, and operational details to maintain
precision in tasks like pressing, cutting, edge banding, drilling, routing, and veneer
splicing.
o Ensures quality checks are documented and followed as per standards.
e Supporting Resource Planning
o Assistsinresource allocation by identifying machine availability and workload.
o Helpsschedule maintenance based on recorded machine usage.
e Compliance & Accountability
o Ensuresadherence to standard operating procedures (SOPs) and safety guidelines.
o Actsas proof of work done, preventing disputes or miscommunication.
o Facilitating Performance Evaluation
o Helpssupervisors evaluate efficiency, productivity, and areas forimprovement.

o Ensuresaccurate reporting of production output and downtime.
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By accurately filling out job cards within the required timeframe, Assistant Panelworks Machine
Operators contribute to an organized, efficient, and accountable workplace.

—4.1.4 Documentation Requirements for Maintenance,
Operation, and Quality Check Processes

In Panelworks machine operations, maintaining
accurate documentation is essential for ensuring
machine efficiency, product quality, and compliance
with operational standards.

Proper documentation helps track performance,
plan maintenance schedules, and maintain quality
assurance.

Maintenance Documentation

e Maintenance Logbook: Records routine

maintenance, servicing schedules, and ] ]
Fig. 135: Maintenance documentation
machine repairs to prevent breakdown:s.
e Machine Checklist: Documents pre-start and post-operation checks to ensure safe and efficient
functioning.
e Spare Parts Inventory: Maintains a list of replaced and required spare parts for uninterrupted
operations.

e Breakdown Report: Provides details of machine failures, causes, and corrective actions taken.

Fig. 136: Maintenance

I —
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Operation Documentation
o Job Cards: Captures task details, machine settings, material used, and operator name for tracking
productivity.
¢ Standard Operating Procedures (SOPs): Provides guidelines on safe operation, process steps, and

troubleshooting methods.

Standard Operating

Fig. 137: Standard Operating Procedures

e Work Instructions: Specifies cutting, edge banding, drilling, routing, or pressing parameters for
accuracy in production.

o Shift Handover Report: Details unfinished tasks, machine performance, and issues for the next
shift.

Quality Check Documentation

e Inspection Checklist: Ensures that the final product meets
size, finish, and alignment specifications.

o Defect Report: Records identified defects (e.g., chipping,
uneven edging, misalignment) and corrective actions.

e Material Usage Report: Documents the quantity and type of

materials used, preventing wastage.

e Customer Quality Feedback: Captures client reviews on
product quality and compliance with requirements. Fig. 138: Quality check documentation
By accurately maintaining these documents, Assistant Panelworks Machine Operators support efficient

machine operation, reduce downtime, and uphold quality standards in manufacturing.
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1.
2
3
4.
5

1.

1.
2.

Assistant Panelworks
Machine Operator

Answer the following questions:

Short Answer Questions:

Why isitimportanttointerpretthe scope of work correctly as per the job card?

. What are some effective communication techniques to guide team members?

. Why mustjob cards be completed and submitted within the required timeframe?

What are the key documentation requirements for maintenance and quality checks?

How should resources be planned and allocated based on the job card?

Fill-in-the-Blanks:

The job card provides details about , , and required for a
task.

Effective communication with team members ensures and in the
workflow.

Submitting job cards on time helps maintain and in operations.
Maintenance and quality check processes require proper to ensure accuracy and
compliance.

The multipurpose assistant must be guided to interpret the job card and follow

effectively.

True/False Questions:

True/False—Properinterpretation of the job card is not essential for resource planning.
True/False — Effective communication techniques help improve team coordination and task
execution.

True/False —Delayed submission of job cards does not impact workflow efficiency.
True/False—Quality check documentationis an unnecessary part of the job process.

True/False — Training the multipurpose assistant in job card interpretation improves overall

productivity.
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— Key Learning Objectives | ¢
At the end of this module, you will be able to:

1.

Assistant Panelworks
Machine Operator

Discuss the importance of interpreting technical drawings, part lists, cutting lists, material lists,

tools, equipment, etc., in achieving successful outcomes.
Organize different tools, equipment, and consumables for a given machining task.

Apply knowledge of different types of machine programs, processes, and their functions to

perform machining operations according to the specified requirements.
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UNIT 5.1: Planning for Machine Operations

1.

— Unit Objectives | @

At the end of this unit, participant will be able to:

10.

Explain the importance of accurate interpretation of technical drawings, part lists, cutting lists,
material lists, tools, equipment, etc., for the required machining operation.

Differentiate tools, equipment, and consumables for a given machining task.

Explain the different types of machine programs, processes, and their functions based on
machining requirements.

State the importance of organizing and maintaining tools, materials, and components as per
given specifications and standard operating procedures.

Explain the importance of work health and safety (WHS) requirements, including the use of
personal protective equipment (PPE), during operations.

Assist in interpreting technical drawings, part lists, cutting lists, material lists, tools, equipment,
etc., for the required machining operation.

Assist in selecting and preparing the appropriate tools, equipment, and consumables for a
given machining task.

Employ suitable skills relating to different machine programs, processes, and functions while
performing machining operations.

Assist in organizing and maintaining all the necessary tools, materials, and components for the
required operation.

Manage the work health and safety (WHS) requirements, including personal protective

equipment (PPE), during machining operations.
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—5.1.1 Importance of Accurate Interpretation of
Technical Documents for Machining Operations

Technical documents such as technical drawings,
part lists, cutting lists, material lists, tools, and
equipment specifications serve as a blueprint for TECHNICAL
machining operations. They provide precise DOCUMENTATION
measurements, material requirements, and step-
by-step instructions to ensure high-quality
output.

Accurate interpretation of these documents is
critical to minimizing errors, reducing material
wastage, and achieving the required precision in
manufacturing. Fig. 139: Technical documentation

How to Interpret and Use These Documents Effectively
1. Understanding Technical Drawings
e Carefully analyze the dimensions, tolerances, symbols, and annotations provided.

¢ Identify cutting angles, drilling points, routing paths, and edge banding specifications based on

the drawing.

e Compare drawings with part lists to confirm material and component details.
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Fig. 140: Technical drawings
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2. Reviewing Part, Cutting, and Material Lists
e Cross-check the materials required with
the availability of stock.

o Verify the cutting and sizing measurements

55 cm
22inch

to ensure accurate machining.

e Ensure that the correct thickness, length,

and width of materials are selected for

processing.

3. Selecting Tools & Equipment

beam saw, CNC router, edge banding machine).

task.

Fig. 142: Choose the correct machine for each operation

4. Following Machining Processes
e Understand the sequence of operations (cutting,
drilling, routing, edge banding, etc.).
e Ensure the correct machine settings and programming
parameters are used for each step.
¢ Maintain adherence to quality control standards by
double-checking specifications.
By following these steps, operators can effectively reduce
production errors, ensure smooth workflow, and achieve high-

quality resultsin machining operations.

57cm

22inch

32cm
13inch

Fig. 141: Verify measurements to ensure accurate machining

o Refer tothe equipment list to choose the correct machine for each operation (e.g., panel saw,

e Checktoolspecifications such as blade type, drill bit size, or router cutter to match the required

Pressing

Cutting

Edge Branding

Multi-Boring

Fig. 143: Machining process
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—5.1.2 Differentiation of Tools, Equipment, and
Consumables for a Machining Task

Proper selection and preparation of tools, equipment, and consumables enhance efficiency, improve
quality, and reduce material wastage in machining tasks.

Tools
o Definition: Tools are hand-held or machine-operated implements used to perform specific
machining tasks like cutting, drilling, shaping, or joining materials.

e Examplesin Machining Tasks:
o HandTools: Measuring tape, calipers, screwdrivers, Allen keys.
o  Cutting Tools: Saw blades, router bits, drill bits.
o  Finishing Tools: Sandpaper, polishing pads, files.

Hand —
Tools
G\
&\
—)
!
Measuring tape Calipers Screwdrivers Allen keys
Cutting
Tools
Saw blades Router bits Drill bits Standard Drill Bit
Sizes
Finishin
g Tools ‘

Sandpaper Polishing Pads Files Glue Scraper

e Role: Tools are essential for precise material processing and are typically reusable over

multiple operations.
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Proper selection and preparation of tools, equipment, and consumables enhance efficiency, improve
quality, and reduce material wastage in machining tasks.

Equipment

o Definition: Equipment refers to large or powered machinery used for performing machining
operations efficiently and accurately.

e Examplesin Machining Tasks:
o  Cutting Equipment: Beam saws, panel saws, CNC routers.
o Shaping & Finishing Equipment: Edge banding machines, drilling machines, splicing
machines.
o  Pressing Equipment: Hydraulic presses, veneer press machines.

e Role: Equipment is used to enhance productivity, automate tasks, and ensure precision in
machining operations.

Cutting Equipment

Beam saws Panel saws CNC routers

i [

Edge banding machines Drilling machines Splicing machines

o

Shaping & Finishing Equipment

Pressing Equipment

Hydraulic presses Veneer press machines
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Consumables

e Definition: Consumables are materials or substances that get used up during machining
operations and need regular replenishment.

e Examplesin Machining Tasks:
o Adhesives & Chemicals: Edge banding glue (EVA/PUR), wood fillers, lubricants.
o Cutting & Finishing Materials: Sandpaper, polishing compounds, coolant fluids.
o  Fasteners & Fixing Materials: Screws, nails, dowels, masking tapes.

e Role: Consumables ensure smooth operation, material bonding, and finishing, but they need to
be regularly stocked and replaced.

PVC edge band ABS edge band

Front side

Hot Glue Side

Acrylic edge Band uPVC edge band Edge band sides

— 5.1.3 Different Types of Machine Programs, Processes, and ——
Their Functions Based on Machining Requirements

In machining operations, different machine programs and processes are used to achieve precision,
efficiency, and consistency. The selection of these programs and processes depends on the machining
requirements, such as cutting, shaping, drilling, or finishing materials.

—
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Machine Programs

Machine programs control automated machinery, ensuring accuracy in machining tasks. The most
common typesinclude:

¢ CNC (Computer Numerical Control)
Programming

o Definition: CNC programming uses coded
instructions to control machining tools
automatically.

o Function: Directs cutting tools, drills, and

routers to execute precise movements
based on a digital blueprint. Fig. 144: CNC router machine

o Application: Used in panel cutting,
drilling, and edge profiling.

e PLC(Programmable Logic Controller) Programming

o  Definition: PLC programming is used to automate machine sequences and logic-based
operations.

o Function: Controls machine operations such as feed rate, pressure, and safety interlocks.

o Application: Used in automated edge banding, veneer pressing, and drilling machines.

Fig. 145: Veneer pressing — PLC Control
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e G-CodeandM-Code
o  Definition: G-code controls movement and positioning, while M-code controls machine-
specific operations.
o Function: Provides precise instructions for cutting, drilling, and routing operations.

o Application: Used in CNC panel saws, routers, and drilling machines.

|

Fig. 146: CNC panel saw

Machining Processes and Their Functions

Each machining process serves a specific function depending on the type of material and the desired
outcome.

CUTTING ROUTERING EDGEING DRILLING HINGING
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Fig. 147: Furniture Cabinet Production process




Participant Handbook

Cutting & Sizing Process

o Machines Used: Panel saw, Beam saw, CNC router.

o Function: Cuts wood-based panels (MDF, Plywood) into desired shapes and sizes.
Edge Banding Process

o MachinesUsed: EVA/PUR Edge Banding Machine, Laser Edge Banding Machine.

o Function: Applies PVC, veneer, or ABS strips to panel edges for durability and aesthetics.
Drilling Process

o Machines Used: Multi-Spindle Drilling Machine, CNC Drilling Machine.

o Function: Creates holes for fasteners and connectorsin furniture panels.

Fig. 148: Kitchen end panels

Routing Process

o Machines Used: CNCRouter, Hand Router.

o  Function:Shapes and engraves decorative patterns or grooves on wood panels.
Veneer Cutting & Splicing Process

o Machines Used: Veneer Guillotine Cutter, Splicing Machine.

o Function: Cutsandjoins veneer sheets for surface lamination on wood panels.
Pressing Process

o Machines Used: Hydraulic Press, Hot Press.

o Function: Applies heat and pressure to bond laminates or veneers onto wooden panels.
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Fig. 149: Cabinets manufacturing

Using the right machine program and machining process ensures precision, efficiency, and high-quality
output. Understanding CNC, PLC, and different machining operations allows operators to optimize panel
sizing, edge finishing, drilling, routing, and veneering tasks effectively.

—5.1.4 Importance of Organizing and Maintaining Tools, ——
Materials, and Components

Efficient organization and maintenance of tools, materials, and components are critical to ensuring
smooth machine operation, precision, and workplace safety. Following given specifications and Standard
Operating Procedures (SOPs) helps in maintaining productivity and minimizing downtime.

Importance of Organizing Tools, Materials, and Components

o Enhances Efficiency — Well-organized tools reduce time spent searching for equipment, enabling
faster task execution.

e Ensures Accuracy — Using the correct tools and materials as per specifications helps achieve
precise machining results.

e Improves Safety — Proper storage and handling prevent accidents such as cuts, slips, and
mechanical failures.

— N,
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Reduces Material Waste — Organizing components minimizes errors, preventing unnecessary
material wastage.

Maintains Workflow Consistency — Ensures uninterrupted operations by keeping all necessary
items within reach.

Fig. 150: Organizing tool box

Methods for Organizing and Maintaining Tools, Materials, and Components
e SortandLabel Tools & Materials

o Arrange tools and materials in a structured manner

based on usage frequency.

o Label tool racks and material storage areas for easy

identification.
o Follow Standard Operating Procedures (SOPs)

o Use predefined checklists to ensure all tools and

. . . . ; <eep YoUR ®|
materials are available before starting an operation.
. . . . . ! ITlSPAH.'I'
o Maintain compliance with SOPs to standardize work [l oF Your JoB |

processes.

¢ Inspectand Maintain Tools Regularly

o Perform routine maintenance, such as cleaning,

. I . Fig. 151: Cl, k
sharpening, and lubricating machine tools. 9 ean work ared

o Reportdamaged or malfunctioningtools for timely repair or replacement.
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e Store Components Systematically

o Keep panels, veneers, adhesives, fasteners, and cutting tools in designated storage areas.

o  Followfirst-in, first-out (FIFO) principles to manage inventory efficiently.

FIFD

FIRST IN, FIRST OUT

Fig. 152: FIFO: First In — First Out

Assisting in Organizing & Maintaining Tools for Machining Operations

As an Assistant Panelworks Machine Operator, responsibilities include:
e Ensuringthe correcttoolsand materials are collected, arranged, and ready for the assigned job.
o Following machine-specific SOPs to organize tools based on usage (e.g., drills, cutters, splicers).
e Conducting pre-operation and post-operation maintenance to keep tools in optimal condition.

e Coordinating with the supervisor to track inventory levels and request replenishment when

needed.

Fig. 153: Organized worksite
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—5.1.5 Importance of Work Health and Safety (WHS) ——
Requirements in Machining Operations

Work Health and Safety (WHS) regulations are essential in ensuring a safe and efficient working
environment in machining operations. They protect workers from injuries, health hazards, and accidents
by enforcing proper safety procedures, training, and the use of Personal Protective Equipment (PPE).

Fig. 154: Work Health and Safety (WHS) Compliance

Importance of WHS Compliance
e Prevents Workplace Injuries—Reduces risks of cuts, burns, eye injuries, and respiratory issues.
e EnsuresLegal Compliance—Adhering to WHS guidelines helps avoid penalties and legal issues.
e Boosts Productivity — A safe workplace enhances focus, efficiency, and overall morale.

e Minimizes Equipment Damage — Proper WHS practices reduce wear and tear, extending machine
lifespan.

e Promotes a Safety Culture — Encourages employees to follow best practices, creating a risk-free
environment.

SAFETY
REGULATIONS

Fig. 155: Safety culture
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Key WHS Practices in Machining Operations
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Fig. 156: Beam saw machine operation

e HazardIdentification & Risk Assessment
o Identify potential hazards like sharp tools, rotating parts, electrical risks, and chemical
exposure.
o Conductroutine safety inspections to address risks before operations.
o SafeHandling & Operating Procedures
o  Follow Standard Operating Procedures (SOPs) while using machines.
o Ensure proper machine guarding to prevent accidental contact with moving parts.
o Emergency Preparedness
o Beaware of fire exits, emergency stop buttons, and first-aid stations.

o Understand fire safety protocols, including handling flammable materials.

Fig. 157: Emergency edge banding machine
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Importance & Use of Personal Protective Equipment (PPE)

PPE is mandatory to safeguard workers from potential hazards in machining operations.

Fig. 158: Using PPE during machining operation

Type of PPE Purpose Purpose

Head Protects from falling objects and Safety helmet

Protection impact injuries

Eye Shields eyes from flying debris, dust, Safety goggles, face shields
Protection and chemicals

Hearing Reduces exposure to loud machinery Earplugs, earmuffs
Protection noise

Respiratory

Prevents inhalation of dust, fumes, and

Face masks, respirators

Protection chemicals

Hand Prevents cuts, burns, and chemical Cut-resistant gloves,
Protection exposure heat-resistant gloves

Foot Protects from heavy objects and slippery Safety shoes, anti-slip boots
Protection surfaces

Body Shields against sparks, sharp edges, and Overalls, aprons,
Protection chemicals flame-resistant suits
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Managing WHS Requirements During Machining Operations
Asan Assistant Panelworks Machine Operator, the following responsibilities must be followed:
e Wearappropriate PPE as per the machining task.
e Ensuretheworkspaceis clean and hazard-free before starting work.
o Follow machine safety protocols, such as proper tool handling and machine guarding.
e Reportanysafety concerns or equipment malfunctionsimmediately to the supervisor.

e Participatein WHS training programs to stay updated on safety practices.

ERSONAL
YOTECTIVE
QUIPMENT

Fig. 159: PPE Cabinets
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1.

1.
2.
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Answer the following questions:

Short Answer Questions:

1. Why is it important to accurately interpret technical drawings, part lists, and material lists for
machining operations?

2. Howdotools, equipment, and consumables differin a machining task?

3. What are the key functions of different machine programs and processes in machining
operations?

4. Why is it necessary to organize and maintain tools, materials, and components as per standard
procedures?

5. How does following Work Health and Safety (WHS) guidelines, including PPE usage, benefit

machining operations?

Fill-in-the-Blanks:

Accurate interpretation of , , and is essential for efficient
machining operations.

Tools are used for cutting and shaping, while help in holding and positioning

materials.

Different machine programs control various machining functions, such as ,
,and

Organizing tools and materials properly helpsin maintaining and during

operations.

Wearing PPE, such as and , ensures safety during machining tasks.

True/False Questions:

True/False—Technical drawings and part lists are not necessary for machining operations.
True/False—Tools, equipment, and consumables serve the same purpose in machining tasks.
True/False —Organizing and maintaining tools and materials as per standard procedures improves
efficiency.

True/False—Machine programs do not influence machining accuracy and precision.

True/False — Personal protective equipment (PPE) is essential to ensure workplace safety in

machining operations.
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At the end of this module, you will be able to:

1.

Discuss the importance of maintaining a clean and organized worksite to ensure smooth

operations and optimize productivity.

Apply the appropriate procedures and techniques for cleaning and maintaining the worksite at

regular intervals, adhering to established standards.

Safely and accurately arrange and stack panels before and after machine operations in

Panelworks.

Assist in the verification process to ensure the received materials are suitable and in the required

guantity for machine operations.




Participant Handbook

UNIT 6.1: Arranging the Worksite

— Unit Objectives | @

At the end of this unit, participant will be able to:
1.
2.
3.

Explain the importance of maintaining a clean and organized worksite for smooth operations.
Describe the procedures and techniques for cleaning and maintenance of the worksite.
Describe the process of arranging and stacking panels before and after the machine operation
in Panel works operations.

Discuss the importance of verifying materials received for machine operation to ensure quality
and productivity.

Follow the established procedures and techniques for cleaning and maintaining the worksite at
regular intervals.

Arrange and stack panels accurately and safely before and after the machine operation.

Assist in the verification process to ensure the materials received are suitable and in the

required quantity for the machine operation.

— 6.1.1 Maintaining a Clean and Organized Worksite

Maintaining a clean and organized worksite is essential for ensuring smooth operations, enhancing
efficiency, and promoting workplace safety. A well-structured workspace minimizes the risk of accidents,
reduces downtime caused by misplaced tools or materials, and improves overall productivity. It also
ensures compliance with workplace safety regulations and quality standards.

Key Benefits of a Clean and Organized Worksite:

Fig. 160: Clean and organized worksite
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o Safety Enhancement: Reduces the risk of slips, trips, and falls by keeping pathways clear and
materials properly stored.

o Improved Efficiency: Allows workers to access tools, materials, and equipment quickly, reducing
delaysin production.

e Quality Assurance: Ensures that materials are stored in proper conditions, preventing
contamination or damage that could affect the final product.

e Compliance with Regulations: Meets workplace health and safety standards, reducing the risk of
legalissues or penalties.

e Workplace Morale: Creates a positive and professional environment that encourages teamwork
and productivity.

How to Maintain a Clean and Organized Worksite:

Fig. 161: Overarm dust collection guard

e ProperStorage: Keeptools, raw materials, and components in designated areas to prevent clutter.
e RegularCleaning: Schedule daily or weekly clean-up routines to maintain hygiene and order.

e Waste Management: Implement proper disposal and recycling methods for scrap materials and
waste.

o Labelling & Signage: Use clear labels for tools, materials, and storage zones to help workers locate
items easily.

o Workflow Optimization: Arrange workstations logically to ensure a smooth flow of operations
without unnecessary movement or congestion.

By maintaining an organized worksite, businesses can significantly improve operational efficiency, worker
safety, and overall productivity.
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— 6.1.2 Procedures and Techniques for Cleaning and
Maintenance of the Worksite

Maintaining a clean and organized worksite is essential for efficiency, safety, and the longevity of
equipment. Regular cleaning and maintenance procedures help prevent accidents, ensure smooth
operations, and extend the life of tools and machinery.

Cleaning Procedures:
o DailyCleaning:
o Remove dust, wood shavings, and debris from work surfaces, floors, and machinery using
avacuum or blower.
o  Wipedowntools, workbenches, and machines with a dry or slightly damp cloth.
o Dispose of waste materialsin designated bins as per workplace guidelines.
e Periodic Deep Cleaning:
o Use appropriate cleaning agents to remove grease, oil, and stains from machines and
surfaces.
o Cleanairfiltersand ventilation systems to maintain air quality.

o Inspectand cleanstorage areas to prevent material contamination.

Fig. 162: Edge banding machine maintenance

Maintenance Techniques:

Fig. 163: Maintenance of machines
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e Tooland Equipment Maintenance:
o Lubricate moving parts of machines as per the manufacturer’sinstructions.
o Checktoolsforwearandtearandreplace damaged components as necessary.
o Storetoolsindesignated areasto prevent misplacementand damage.

o Worksite Organization:
o Arrange materials and consumables systematically for easy access.
o Ensureclear pathways for movement to avoid workplace hazards.
o Regularly check safety measures, such as fire extinguishers and first-aid kits, to ensure

they are functional.
By following these cleaning and maintenance practices, workers can ensure a safe, efficient, and well-

organized work environment.

— 6.1.3 Process of Arranging and Stacking Panels Before
and After Machine Operation in Panel Works

Properly arranging and stacking panels before and after machine operations is crucial for maintaining
efficiency, safety, and material integrity in panel works operations. This process ensures smooth
workflow, prevents damage to panels, and minimizes workplace hazards.

Fig. 164: Wood panels
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Before Machine Operation:
e Inspectionand Sorting:
o Check panelsfor defects such as warping, cracks, or surface damage.
o  Sortpanelsbasedonsize, thickness, and material type to ensure uniform processing.
o Stackingand Positioning:
o  Stackpanelsneatly onastable surface, ensuring they are aligned to prevent tipping.
o Use pallets or support boards to keep panels elevated from the ground, reducing moisture
exposure.
o Arrange panelsinthe order of operation to minimize handling time.
By following these cleaning and maintenance practices, workers can ensure a safe, efficient, and well-

organized work environment.

Fig. 165: Check panels for defects before processing

o Safety Measures:
o  Ensure panelsare not stacked too high to prevent falling hazards.
o Leavesufficient space around the machine for smooth loading and unloading.

After Machine Operation:

e Quality Check:
o Inspectprocessed panels for defects, proper finishing, and dimensional accuracy.
o  Segregate any defective pieces for rework or disposal.

e Organized Stacking:
o Placefinished panels on a designated pallet or rack, maintaining even weight distribution.
o  Stack panels with protective layers (such as foam sheets) if required to prevent surface

damage.
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Fig. 166: Place finished panels on a designated pallet or rack

o Storageand Labelling:
o Labelstacks with job details, batch numbers, or specifications for easy identification.
o Transfer processed panels to the next workstation or storage area following workplace
guidelines.
By following these systematic steps, operators can maintain an efficient, safe, and well-organized panel

processing workflow.

— 6.1.4 Importance of Verifying Materials Received for
Machine Operation

Ensuring the quality and accuracy of materials received for machine operations is essential for
maintaining efficiency, minimizing defects, and ensuring smooth production. Verification helps in
preventing errors, reducing material wastage, and enhancing overall productivity.

Why Verification is Important:
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Fig. 167: Quality and accuracy of materials

e Ensures Quality Standards:
o Checking the materials ensures they meet the required specifications, such as thickness,
density, and finish.
o Helpsinidentifying defective, damaged, or substandard materials before they are used.
e Prevents Machine Downtime:
o Incorrect or low-quality materials can cause machine malfunctions, leading to operational
delays.
o  Ensuringtheright materialis available avoids unnecessary interruptionsin the workflow.
e Maintains Production Efficiency:
o Verifying the right quantity ensures continuous production without delays due to material
shortages.
o Reducestherisk of rework and wastage, optimizing resource utilization.
e Compliance with Specifications:
o Ensures that materials match the job requirements stated in technical drawings and work
orders.

o Helps maintain consistency in output and meet customer expectations.

How to Verify Materials:
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Fig. 168: Verify the material and its quality

e Check Documentation: Compare delivery receipts, job cards, and purchase orders to verify
guantity and type.

e InspectPhysically: Examine the material for damages, irregularities, or contamination.

e Measure Dimensions: Use measuring tools to ensure material dimensions match the required
specifications.

e Label and Store Properly: Once verified, label materials correctly and store them in an organized
manner for easy access.

By assisting in the material verification process, workers contribute to maintaining high-quality

production standards, minimizing waste, and ensuring a smooth machine operation process.
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Answer the following questions:

Short Answer Questions:

1.

2
3
4.
5

Why isitimportant to maintain a clean and organized worksite for smooth operations?

. What are the key procedures for cleaning and maintaining a worksite in panel works operations?

How should panels be arranged and stacked before and after machine operations?
Why is verifying materials received for machine operations essential for quality and productivity?

How frequently should worksite cleaning and maintenance be performed?

Fill-in-the-Blanks:

1.
2)

3)
4)
5)

Aclean and organized worksite helpsimprove andreduces therisk of accidents.

The process of and panels before and after machine operations ensures
efficiency.

Worksite cleaning procedures include , ,and waste disposal techniques.
Verifying materials before machine operation ensures and prevents

Following standard procedures for worksite maintenance helps in achieving and

True/False Questions:

1.
2.
3.

o

True/False— A disorganized worksite has noimpact on productivity.

True/False—Cleaning and maintaining the worksite should be done at regularintervals.
True/False — Arranging and stacking panels improperly can cause material damage and
inefficiency.

True/False —Verifying received materialsis unnecessary as long as they appear correct.

True/False—Following proper stacking techniques helps maintain safety and improves workflow.







7. Assist in Machine
Initiation Process

@ SKILL COUNCIL

FFSC|| FURNITURE

FFS/N1002




— Key Learning Objectives | ¢
At the end of this module, you will be able to:

1.
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Discuss the key constraints associated with checking and maintaining the safety equipment during
machine initiation.
Perform adjustments to machine tools, such as blades, bits, edge bands, adhesives, cutters,

table/bed, etc., according to job work requirements.

Verify and maintain the proper functioning of fundamental systems for effective work output.
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UNIT 7.1: Assisting the Machine Start-up Process

1.

— Unit Objectives | @

At the end of this unit, participant will be able to:

10.
11.

13.

Explain the importance of checking safety equipment before machine initiation in panel works
machine operations.

Describe the process of performing adjustments to machine tools as per job work
requirements.

Explain the purpose of fundamental systems such as air pressure, duct collector, stabilizers,
etc.in the machining operation.

Explain the steps involved in the machine initiation operation based on manufacturer
instructions.

List the appropriate consumables required for machine operation based on the machining
process requirement.

Describe the steps involved in performing a trial run to evaluate operation, accuracy, and
quality.

Check the safety equipment, including emergency stops, gauges, guards, and controls, before
machine initiation, following the specified procedures and guidelines.

Assist in performing adjustments to machine tools, such as blades, bits, edge bands, adhesives,
cutters, table/bed, etc., based on job work requirements.

Check and maintain the functioning of fundamental systems such as air pressure, duct collector,
stabilizers, etc., as per manufacturer instructions and guidelines.

Assist in performing the machine initiation operation in accordance with the manufacturer
instructions.

Feed the appropriate consumables, such as glue, adhesives, etc., required for machine
operation as per the supervisor's instructions.

Assist in performing a trial run to evaluate operation, accuracy, and quality, making necessary

adjustments in consultation with the supervisor.
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— 7.1.1 Importance of Checking Safety Equipment Before
Machine Initiation in Panel Works Operations

Ensuring workplace safety is a crucial aspect of panel works machine operations. Before starting any
machine, it is essential to check all safety equipment to prevent accidents, maintain efficiency, and
comply with workplace safety regulations.
Why Checking Safety Equipment is Important?
e Prevents Accidents — Ensures that emergency stops, guards, and other protective measures
function properly.

e Ensures Machine Efficiency — Reduces the risk of 'r-———
unexpected breakdowns and operational hazards.

e Compliance with Safety Regulations — Adheres to
workplace safety protocols and industry standards.

e Protects Operators and Workpieces —Avoids injuries
and material wastage due to malfunctioning

)

equipment.

Key Safety Checks Before Machine Initiation

o Emergency Stops: Test emergency stop buttons to
ensure they function correctly.

o Safety Guards: Verify that all guards are in place and
secure to prevent accidental contact with moving
parts.

e Gauges and Indicators: Inspect pressure,
temperature, and speed gauges for accurate
readings.

e« Machine Controls: Ensure that all control buttons,
switches, and levers respond correctly.

e Power Supply and Wiring: Check for any loose or damaged wiring that could cause electrical
hazards.

Fig. 169: Emergency stop

By following these procedures, panel works operators can ensure a safe and productive work
environment while reducing the risk of workplace injuries.

— 7.1.2 Process of Performing Adjustments to Machine
Tools as Per Job Work Requirements

Machine tool adjustments are essential to ensure precision, efficiency, and quality in panel works
operations. Proper calibration of blades, bits, edge bands, adhesives, cutters, and machine tables is
necessary to achieve the desired machining outcomes while minimizing errors and material wastage.

I —
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Fig. 170: Calibrating a sliding panel saw

Steps to Perform Adjustments on Machine Tools:
1. Review Job Work Requirements
e Analyzethejob card and technical drawings to determine the required settings.
o ldentify the specific machine tool adjustments needed based on material type, thickness, and
cutting or joining specifications.
2. Inspectand Prepare Machine Components
e Checkthe condition of blades, bits, and cutters for wear and damage.
e Ensureedge bandsand adhesives are properly loaded and aligned for seamless application.
¢ Inspectthe machinetable orbedtoensure alevel and stable surface for operations.
3. Perform Necessary Adjustments
e Blade/Cutter Adjustments: Set the cutting depth, speed, and angle based on material
specifications.
e BitChanges: Selectandinstall the appropriate bit for drilling or routing tasks.
o Edge Banding Setup: Adjust the temperature, glue application rate, and pressure rollers for
smooth edge banding.
o Adhesive Application: Regulate glue quantity and spread for uniform bonding.

e Table/Bed Leveling: Align and secure the workpiece for precision machining.
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Automatic tool change Edge banding setup — glue pot

4. Testand Verify Adjustments
e Runatrial operation onasample piece to checkaccuracy and ensure smooth performance.
o Make fine-tuning adjustments if needed before proceeding with full-scale machining.
5. Monitorand Maintain Settings During Operation
e Continuously observe the machining process for deviations orinconsistencies.
o Readjustsettingsif necessary to maintain precision and prevent material defects.
By following these steps, operators can ensure efficient machine performance, reduce material wastage,

and maintain high-quality outputin panel works operations.

— 7.1.3 Purpose of Fundamental Systems in Machining
Operations

Machining operations rely on various fundamental systems to ensure efficiency, safety, and precision.
Systems such as air pressure regulators, dust collectors, and stabilizers play a crucial role in maintaining
optimal machine performance, enhancing workplace safety, and improving the overall quality of output.

Key Fundamental Systems and Their Purpose:
e AirPressure System
o Purpose: Air pressure is used in pneumatic tools, clamping mechanisms, and cleaning
dust/debris from workpieces.
o Function: Maintains consistent airflow to support machine operations and prevent
overheating.
o Maintenance: Regularly check for leaks, pressure consistency, and ensure the compressor

is functioning properly.
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Fig. 171: Internal air system

e Runatrialoperationonasample piece to checkaccuracyand ensure smooth perform

Fig. 172: Dust Collection Hoses

o Purpose: Helps in removing sawdust, wood chips, and debris generated during cutting,
drilling, and routing processes.

o Function: Enhances air quality, prevents clogging of machine parts, and reduces fire
hazards.

o Maintenance: Inspect filters, empty dust bins, and ensure ducts are free from blockages
for efficient extraction.

e Stabilizersand Voltage Regulators
o Purpose: Protects machinery from voltage fluctuations that can cause malfunctions or
damage to electrical components.
o Function: Ensures a steady power supply, preventing operational disruptions.
o Maintenance: Monitor voltage levels, check for loose wiring, and ensure the stabilizer is

rated correctly for the machine load.
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Fig. 173: CNC beam saw machine

e Lubricationand Cooling System
o Purpose: Prevents machine parts from overheating and reduces friction between moving
components.
o Function: Ensures smooth operation, prolongs tool life, and enhances precision.
o Maintenance: Refill lubricants, clean cooling channels, and check pump functionality

regularly.

Stami:lard | ‘
nozzles : \ Ill
hoA

e I
Circular saw _°

%

blade \‘!f

Fig. 174: Saw blade lube system

o Safety Mechanisms (Emergency Stops, Sensors, Alarms)
o Purpose: Ensures operator safety by providing quick shutdown options in case of
malfunction.
o Function: Detects abnormalities and stops the machine to prevent accidents.

o Maintenance: Regularly test emergency stops, clean sensors, and inspect alarm systems.
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Safety Feature (Pull for stoping machine in emergency)

Fig. 175: Safety Mechanisms

Checking and Maintaining Fundamental Systems:
e Follow manufacturerinstructions forinspection schedules.
e Conductdaily checks on air pressure, dust collection, and power stability.
e Perform preventive maintenance to avoid sudden breakdowns.
e Reportany system malfunctions for timely repairs.

By ensuring the proper functioning of these fundamental systems, machining operations can be
performed smoothly, safely, and efficiently, reducing downtime and improving productivity.

— 7.1.4 Steps Involved in Machine Initiation Operation

Machine initiation is a critical process that ensures the equipment is set up correctly and operates safely
as per manufacturer guidelines. Following the correct procedure minimizes the risk of malfunctions and
enhances efficiency in panel works operations.

Step-by-Step Machine Initiation Process:
e Pre-StartInspection
o Verifythatthe machineis properlyinstalled and positioned.
o Checkforanyvisible damages, loose parts, or leaks in pneumatic/hydraulic systems.
o Ensure power supply connections, air pressure, and dust extraction systems are

functional.
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o Safety Check

o Inspectandtestsafety features, including emergency stop buttons, guards, and interlocks.
o Confirmthe presence and proper use of Personal Protective Equipment (PPE).
o  Ensuretheworkspaceisclear of obstructions and unauthorized personnel.
e Materialand Tool Preparation
o Verify the job card and ensure the required materials, tools, and consumables are
available.
o Loadandsecure workpieces as per machine specifications.
o Adjust machine tools such as blades, bits, cutters, or edge banding units based on job

requirements.

Trimming and
Dust Collector Glue Cleanning Control Box

Polishing

Edge Banding
Edgebanding Height

Adujustment Edge Banding Pallet

Supporting plates

a )

Steering wheels

./\(

Fig. 176: Edge Banding Machine Setup and Calibration

e Powering Upthe Machine
o Switch onthe main powerand allow the system to stabilize.
o Follow the manufacturer’s sequence for turning on different components (e.g., dust
collectors, air pressure regulators, lubrication systems).

o Ensurethe machine’s control panel displays normal operational status.
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o Calibrationand Test Run
o Set operational parameters such as speed, pressure, and cutting depth according to the
work requirements.
o Conductadryrunwithout material to check for unusual vibrations, noises, or errors.
o Make necessary adjustments to ensure smooth operation.
e Final Checkand Start Operation
o Reconfirm all safety measures and tool settings.
o Position the first workpiece correctly and initiate the machining process as per
instructions.
o Monitorthe machine’s performance and make real-time adjustments if necessary.
Assisting in Machine Initiation:
e Followinstructions from supervisors or senior operators while performing the setup.
e Assistin material handling, tool adjustment, and pre-startinspections.

e Reportanydiscrepancies or malfunctions before the machine s fully operational.

Adhesive tape Edge bonding End cutting

®

Edge trimming Polishing
Fig. 177: Automatic banding and trimming machine
By adhering to manufacturer instructions and safety protocols, the machine initiation process ensures

smooth operations, preventing damage to equipment and materials while maintaining high-quality
output.
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—7.1.5 Appropriate Consumables for Machine
Operation Based on Machining Process

Different machining processes require specific consumables to ensure smooth operations, high-quality
output, and machine efficiency. Below is a list of essential consumables based on the machining process:

Machining Process Appropriate Consumables

Adhesives, glues, bonding agents, resin sheets,

Pasting/ Pressing cleaning solvents

Lubricants, coolants, anti-rust sprays, saw blades,

Cutting/ Sizing dust collection bags

Edge banding tapes, hot-melt adhesives,

Edge Banding primer solutions, cleaning agents

Drill bits, cutting fluids, lubricants, compressed air

Drillin
& for dust removal

Router bits, lubricants, cutting fluid, dust

Routin .
uting extraction pads

Veneer tapes, adhesives, edge sealants, release

Veneer Cutting/ Splicing agents, cleaning wipes

Feeding the Consumables for Machine Operation:

Fig. 178: Edge band tape
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e Checkthejobcardandsupervisor’sinstructionsfor the required consumables.

e Ensure the appropriate type and quantity of consumables are available before starting the
machine.

e Loadorapplythe consumables correctly, following machine guidelines.
e Monitorthe consumption levels and refill or replace them as needed.
Using the correct consumables ensures precision, durability, and efficiency in machining operations while

maintaining machine longevity.

— 7.1.6 Steps Involved in Performing a Trial Run to
Evaluate Operation, Accuracy, and Quality

A trial run is a crucial step before full-scale production to ensure that the machine operates correctly,
produces accurate cuts or finishes, and maintains quality standards.

Below are the key steps involved:
1. Pasting/Pressing Machine
e Purpose: Ensuresthatadhesives are evenly applied and the pressing processis smooth.
e StepsforaTrialRun:
o CheckPressure Settings: Adjust pressing force based on material thickness.
o LoadaTestPanel: Place a sample panel with adhesive applied.
o Runthe Pressing Cycle: Start the machine and monitor pressure application.
o Inspect Bonding Quality: Check for uniform adhesive spread and no air bubbles.

o Adjustif Needed: Modify pressure, heat, or pressing time before full operation.

Fig. 179: A worker checking adhesive spread and pressing uniformity on a test panel

—
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2. Cutting/Sizing Machine
e Purpose: Ensuresthatadhesives are evenly applied and the pressing processis smooth.
o StepsforaTrial Run:
o SetBlade Height & Angle: Adjust the saw blade based on material thickness.
o Position Test Panel: Secure a sample workpiece on the machine.
o  PerformaTest Cut: Start the cutting operation at a slow speed.
o CheckDimensions: Measure the cut panel with a scale or caliper.

o  Fine-Tune Speed & Blade Alignment: Adjust feed speed and blade position if needed.

Fig. 180: A technician measuring the cut panel for accuracy after a trial run

3. Edge Banding Machine
e Purpose: Ensuresthat edge bandingis applied correctly without misalignment or glue overflow.
e StepsforaTrial Run:

o Load Edge BandingRoll: Ensure the correct width and color are used.

(o)

Adjust Glue Application: Set glue temperature and spread rate.

o FeedaSample Panel: Runatest piece through the machine.

(o)

Inspect Edge Finish: Check for proper adhesion and smooth trimming.

(o)

Adjust Edge Band & Trimming Settings: Modify glue flow or trimming speed if required.
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Fig. 181: A worker checking the edge band adhesion and trimming accuracy on a test panel

4. Drilling Machine
e Purpose: Ensures correct hole positioning and depth before production.
e StepsforaTrial Run:
o Load Drill Bits: Selectthe appropriate size and type.
o Secure aTest Panel: Fix the workpiece on the drill table.
o Drill TestHoles: Execute a sample drilling operation.
o CheckHole Placement & Depth: Use a measuring tool to verify accuracy.

o Adjust Drill Settings: Modify drill speed, bit sharpness, or positioning if necessary.

Fig. 182: A technician using a depth gauge to verify hole accuracy after a trial drilling run
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5. Routing Machine
e Purpose: Ensures accurate shaping and profiling of panels.
o StepsforaTrial Run:
o Selectthe Right Cutter: Choose the appropriate routing bit.
o Adjust Cutting Depth & Speed: Set machine parameters based on material type.
o RunaTestPass: Route asample workpiece slowly.
o InspectEdge Finish & Precision: Check for smoothness and uniformity.

o  Modify Feed Speed or Cutter Depth: Make adjustments before mass production.

Fig. 183: A routed panel being inspected for smoothness and accuracy after a trial pass

5. Veneer Cutting/Splicing Machine
e Purpose: Ensures precise veneer cutting and seamless splicing for high-quality finishes.
e StepsforaTrial Run:
o  SetCutting Parameters: Adjust the blade for afine cut.
o AlignVeneer Sheets: Place test veneers properly on the machine.
o Runthe Machine: Perform atest cut and splice.
o InspectlJoint Accuracy: Checkifthe veneers align perfectly.

o Adjust Pressure & Cutting Blade if Needed: Fine-tune settings for seamless joints.
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Fig. 184: A worker checking veneer alignment after a trial splicing operation

Final Check Before Full Production

Forall machines:
e Conductavisualand dimensional inspection.
o Take supervisor approval before proceeding.

e Ensuresafety measuresarein place
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1.
2.

1.
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Answer the following questions:

Short Answer Questions:
1. Whyisitimportantto check safety equipment before initiating a panel works machine?
2. Whatare the key adjustments made to machine tools based on job work requirements?
3. How do fundamental systems like air pressure and duct collectors contribute to machining
operations?
4. Whatarethestepsinvolvedininitiating a machine based on manufacturer instructions?
5. Whatisthe purpose of atrial run before full-scale machine operation?

Fill-in-the-Blanks:

Checking before machine initiation ensures a safe working environment.
Adjustments to machine tools, such as and , help achieve precision in
panelwork.

and are fundamental systems that help maintain efficiency in

machining operations.

Atrialrunis performedto evaluate , ,and overall operation quality.

Consumables like and are essential for the proper functioning of panel
works machines.

True/False Questions:

True/False — Emergency stops and safety guards must be checked before initiating a panel works

machine.

True/False—Machine adjustments should only be performed after the machining process starts.
True/False—Air pressure and duct collectors have no role in machining operations.
True/False—Atrial run helpsidentify potential issues before starting full-scale production.

True/False — Feeding the correct consumables is unnecessary as long as the machine is

operational.
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— Key Learning Objectives | ¢
At the end of this module, you will be able to:

1.

Demonstrate the importance of properly loading, unloading, and handling job work on/from the

machine bed in panelworks machine operations.
Operate different handling equipment for material movement.

Perform measurement and marking operations accurately based on job work specifications and

guidelines.
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UNIT 8.1: Managing Job Work During Machine Operation

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the importance of proper loading, unloading, and handling of job work on/from the
machine bed in panel works machine operations.

2. Explain the functioning and proper operation of handling equipment used for material
movement.

3. Explain the importance of performing measurement and marking operations accurately based
on job work specifications.

4. Perform loading, unloading, and handling of the job work on/from the machine bed using
appropriate techniques and procedures.

5. Display skills in operating different handling equipment for material movement.
Perform measurement and marking operations accurately based on job work specifications and

guidelines.

— 8.1.1 Importance of Proper Loading, Unloading, and Handling —
of Job Work in Panel Works Machine Operations

In panel works machine operations, proper
loading, unloading, and handling of job
work are crucial for ensuring efficiency,
precision, and safety. Mishandling can lead
to defects, misalignment, machine damage,
oreven workplace hazards.

Pasting/Pressing Machine

e Purpose: Used for applying
laminates, veneers, or other

surface materials onto panels.

Fig. 185: Hot press machine
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e Steps:
o Loading:
¢ Cleanthe panelsurface and remove dust or debris.
¢ Positionthe base paneland laminate/veneer on the pressing bed.
¢ Ensure properalignment before pressing.
o Unloading:
¢+ Waitforthe pressing cycle to complete.
¢ Carefully lift and transfer the finished panel to a flat stacking area to prevent
warping.
e Handling Precautions:
o Avoid excessive pressure while placing the laminate to prevent bubbles or misalignment.

o Useliftingaids forlarge panels to prevent bending or breakage.
Cutting/Sizing Machine

e Purpose: Usedto cutlarge boards or panelsinto required dimensions.

Fig. 186: Beam saw machine

e Steps:
o Loading:
¢ Measure and markthe panel according to the cutting list.
¢ Place the panel on the cutting table, ensuring it is properly aligned with the guide
rails.

¢ Securethe panelusing clamps or hold-down devices.
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o Unloading:
¢ Ensuretheblade has completely stopped before removing the cut pieces.
¢ Stackthe cut panels on pallets or racks to avoid damage.
¢ Handling Precautions:
o Always use push sticks for smaller pieces to maintain hand safety.

o Keephandsaway fromthe moving blade and use safety guards.
Edge Banding Machine

e Purpose: Used forapplying edge bands to raw panel edges for a finished look.

Fig. 187: Edge banding

e Steps:
o Loading:
¢ Adjustthe machine settings based on edge band width and thickness.
¢ Placethe panelonthe conveyor belt, ensuring smooth feeding.
o Unloading:
¢ Lettheedge-banded panel exit the machine and collect it carefully.
+ Inspectthe edgesforadhesion quality before stacking.
e Handling Precautions:
o  Ensureglue applicationis even to prevent peeling.

o Avoid pressing too hard while feeding the panel to prevent misalignment.

—
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Drilling Machine
e Purpose: Used for making precise holes in panels for hinges, dowels, and fittings.
e Steps:
o Loading:
¢ Position the panel securely onthedrilling table.
¢ Adjustdepth, speed, and position based on hole specifications.
o Unloading:

¢ Ensurealldrilling operations are completed before removing the panel.

¢ Brushoffanywood dust or debris before stacking.

Fig. 188: CNC Drilling

N

Fig. 189: Making precise holes in panels for hinges, dowels, and fittings

¢ Handling Precautions:
o Ensuredrill bitsare sharp and well-secured to avoid rough holes.

o Usejigsandtemplates foraccurate positioning.
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Routing Machine

Purpose: Used for shaping, profiling, and cuttingintricate designs into panels.
e Steps:

o Loading:
¢ Securethe panelusing clamps or vacuumtables.
¢ Selectandinstallthe appropriate router bit.
o Unloading:
¢+ Waitforthe spindle to stop before removing the panel.

¢ Carefullyliftand place the finished panel in a dust-free area.
e Handling Precautions:

o

Avoid excessive force while feeding to prevent rough edges.

o Wear protective eyewear due to flying wood chips.

gt .

/

Fig. 190: CNC routing machine

Veneer Cutting/Splicing Machine

Purpose: Used for cutting and joining veneer sheets for decorative finishes.
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Fig. 191: Veneer Splicing Machine

e Steps:
o Loading:
¢ Aligntheveneersheetonthe cutting bed.
¢ Setthecuttingand splicing parameters based on thickness and grain pattern.
o Unloading:
¢ Gentlyremove the cut/spliced veneer and transfer it onto a flat surface.
¢ Ensurecareful handlingto preventtearingor curling.
e Handling Precautions:
o Storeveneersheetsflatto prevent warping.

o Usesharp blades for precise cuts without fraying.

— 8.1.2 Functioning and Proper Operation of Handling
Equipment for Material Movement

Material handling equipment is essential in panel works operations for safely moving, lifting, and
positioning materials such as wooden panels, boards, and finished products. Proper use of these tools
improves efficiency, reduces damage, and ensures workplace safety.

I —



Assistant Panelworks
Machine Operator

Manual Handling Equipment
Trolleys & Hand Trucks

o Functioning:

*

*

Used for manually transporting panels and materials across short distances.

Designed with wheels and handles for ease of movement.

o ProperOperation:

*

*

*

Ensure the load is balanced before moving.
Push rather than pull to maintain control.

Avoid overloading to prevent tipping.

Trolley Hand truck

Manual Handling Equipment

Panel Carriers

o Functioning:

*

Handheld clamps that allow one or two persons to lift and carry large wooden

panels easily.

o ProperOperation:

*

*

*

Adjust the clamp securely to grip the panel.
Lift with a straight back to avoid strain.

Walk slowly to prevent the panel from slipping.

Fig. 192: Handheld clamps
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Mechanical Handling Equipment
o ElectricStackers
o Functioning:
¢ Battery-powered equipment for lifting
and stacking heavy panels.
¢ Operated using a control handle for
liftingand movement.
o ProperOperation:
¢ Check battery charge and hydraulic
system before use.

¢ Position forks properly under the load

before lifting. Fig. 193: Electrical stackers
¢ Lower the load slowly to prevent
damage.
o Forklifts
o Functioning:
¢ Powered vehicle with forks for lifting and transporting heavy loads.
¢ Usedformoving bulk materials over longer distances.
o ProperOperation:
¢ Conduct pre-operation safety checks (brakes, hydraulics, fuel).
¢ Ensuretheloadisevenly distributed before lifting.

¢ Driveslowly, especially when turning or reversing.

Fig. 194: Forklift
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e Overhead Cranes & Hoists
o Functioning:
¢ Usedforlifting and positioning heavy materials using a suspended hook or clamp.
o ProperOperation:
¢ Inspecthooks, chains, and lifting straps for wear and tear.
¢ Neverstand underasuspended load.

¢ Operate controls smoothly to avoid jerky movements.

Fig. 195: Overhead crane

Conveyor Systems
e Functioning:
o Automated belt or roller systems used to transport
materials across workstations.
o Reduce manual lifting and improve workflow
efficiency.
e ProperOperation:
o Ensure materials are placed evenly to prevent
jams.
o Keep hands and loose clothing away from moving
parts.

o Regularlycleanrollersand belts to avoid buildup.

Each material handling equipment serves a specific purpose in

reducing physical effort, preventing damage, and improving

productivity. Proper operation and maintenance ensure safe and
Fig. 196: Conveyer belt
efficient material movementin panel works operations.
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—8.1.3 Importance of Accurate Measurement and
Marking in Panel Works Operations

Accurate measurement and marking are crucial for ensuring precision in machining operations. The
process varies based on the type of machine being used in panel works operations. Below are the
machine-specific steps for performing measurement and marking operations.

Fig. 197: Accurate Measurement and Marking of wooden panel

Importance of Accurate Measurement and Marking
o Ensures Precision — Prevents material wastage and misaligned components by ensuring correct
panel cutting, drilling, and processing.
o Improves Efficiency—Reduces errors, minimizes rework, and speeds up machining operations.
e Maintains Quality Standards — Helps achieve industry specifications, preventing misalignment
and defects.
o Reduces Waste & Cost—Prevents errors that lead to material loss, saving production costs.
e EnhancesSafety—Guides machine operations, reducing risks of accidents and incorrect handling.
Steps to Perform Accurate Measurement and Marking
e Step1:Understandthe Job Specifications
o Review technical drawings, cutting lists, and job cards to determine the required
dimensions.

o Identifytolerances and allowances for specific machining operations.
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o

[¢)

o

o

o

o Step 2:Select the Right Measuring and Marking Tools

o Step 3: Marking the Workpiece

Carpenters’ square

Fig. 198: Measuring and marking tools

Measuring Tools:
¢ TapeMeasure /Steel Rule—For general length measurements.
¢ Calipers/VernierScale—For precise width and thickness checks.
¢ Angle Gauge/ Protractor—For setting correct angles.
Marking Tools:
¢ Pencil /Chalk—Fortemporary markings on wood or panels.
¢ MarkingKnife / Scriber—For deeper, precise marking on hard surfaces.

¢ Template /Stencil—For repetitive patterns and consistency.

Use a straightedge or ruler to draw accurate cutting lines.
For drillingand routing, mark center points and hole locations.

Double-check measurements before finalizing markings.
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o Step4:Cross-Verification
o Always measure twice and cut once to avoid errors.
o Compare markings with job specifications to ensure accuracy.
e Step 5:Preparing for Machining
o  Securethe marked panel properly onthe machine bed.
o Align markings with the machine’s cutting, drilling, or routing guides.
Machine-Specific Measurement and Marking Operations:
Panel Saw Machine
e Usedforcuttinglarge wooden panelsinto precise sizes.
o Stepsfor Measurementand Marking:
o  Refertojob workspecifications (cutting list, drawings, and dimensions).
o Measurethe panelusing atape measure or steel ruler.
o Markthe cuttingline using a pencil or chalk and a straightedge.
o Useamarking gauge for repeated cuts to ensure uniformity.
o Verify markings with asquare to ensure right angles and straight edges.
Key Consideration: Ensure an extra margin for trimming, avoiding excess material wastage.
Edge Banding Machine
o Usedforcuttinglarge wooden panelsinto precise sizes.
o Stepsfor Measurementand Marking:
o Measure panel thickness using a caliper to select the correct edge banding material.
o Markthe panel edgesthat require banding using a marking knife.
o Useatemplatetomarkcurved orirregular edges requiring banding.
o Checkforoverhangallowances (1-2 mm) for trimming after edge banding.
Key Consideration: Ensure markings align with the grain direction for a seamless finish.
Drilling Machine (Multi-Spindle or CNC Drilling)
o Usedfordrilling holesin panels for fittings and assembly.
o Stepsfor Measurementand Marking:
o  Refertotechnical drawingsto determinethe hole positions and diameters.
o Useamarking gauge orjigto markdrill points accurately.
o Ensuresymmetrical markings for multiple drill holes.
o Useacenter punchto preventdrill bitslippage.
o Double-check measurements before placing the panel on the drilling machine.

Key Consideration: Align drill markings with predefined hole spacing to avoid misalignmentin assembly.

I —



Assistant Panelworks
Machine Operator

CNCRouter Machine
o Usedforshaping, cutting, and engraving panel surfaces.
o Stepsfor Measurementand Marking:
o Measure and mark reference points for engraving or routing patterns.
o Usetemplatesorstencils for complex patterns and shapes.
o Ensurecorrect depth markings for different cutting operations.
o Markalignment points for repeated operations to maintain consistency.
o Verifyalldimensions before inputting valuesinto the CNC program.
Key Consideration: Use fine-tip markers for detailed engravings to improve accuracy.
Veneer Cutting & Splicing Machine
o Usedforcuttingand joining veneer sheets for furniture applications.
o Stepsfor Measurementand Marking:
o Measure and mark veneer sheet dimensions as per panel size requirements.
o Useacuttingguide orruler to markthe trimlines.
o Marksplice locations for seamless joints.
o Checkfiberdirection and alignment to avoid visible seams.
o Usemaskingtape on markinglines to prevent splintering.

Key Consideration: Ensure even pressure during splicing to avoid air gapsinthe veneer.
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A
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Answer the following questions:

Short Answer Questions:

Why is proper loading and unloading of job work on the machine bed important in panel works
operations?

What are some common handling equipment used for material movementin panel works?
How does accurate measurement and marking impact the final product quality?
Whattechniques should be followed while handling job work to prevent damage?

What are the key steps involved in operating handling equipment safely?

Fill-in-the-Blanks:

1. Proper and of job work ensure smooth machine operations and prevent
material damage.

2. Handling equipment such as and help in the safe movement of
materials.

3. Accurate and are crucial for maintaining precision in panel works.

4. Incorrect measurementcanleadto and injob work specifications.

5. The process of ensures that materials are positioned correctly before machining.

True/False Questions:

True/False — Improper loading and unloading of job work can lead to safety hazards and material
damage.

True/False—Measurement and marking are optional steps in panel works machine operations.
True/False — Forklifts and pallet jacks are examples of handling equipment used in material
movement.

True/False —Accurate measurement and marking help in minimizing errors during machining.
True/False—Job work should be handled carelessly to speed up the machining process.
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At the end of this module, you will be able to:

1.

Demonstrate knowledge and skills in proper material storage and movement after the machine

operation.

Apply the understanding of operating the machine within its designed capacity, performing

machine operations in accordance with manufacturer recommendations.
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UNIT 9.1: Support in Executing the Required Machine
Operation

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the significance of operating the machine within its designed capacity and purpose
based on manufacturer recommendations.

2. Describe the procedures for material storage and movement after the operation, ensuring
safety and organization.

3. Assist in performing the machine operation in accordance with its designed capacity and
purpose, adhering to manufacturer recommendations.

4. Ensure proper material storage and movement after the operation following the specified

procedures and guidelines.

— 9.1.1 Significance of Operating the Machine Within
Its Designed Capacity and Purpose

Operating a machine within its designed capacity and purpose is essential for ensuring efficiency, safety,
and longevity. Every machine is engineered for specific functions, and exceeding its limits can lead to
mechanical failures, reduced precision, and increased maintenance costs. Following manufacturer
recommendations helps maintain optimal performance and prevents unnecessary breakdowns.

PANEL SAW ﬁ BEAM SAW ﬁ

Fig. 200: Panel processing machines
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One of the key benefits of adhering to machine capacity is the longevity of the equipment. Overloading or
misusing the machine causes excessive wear and tear, leading to frequent breakdowns and costly repairs.
By staying within recommended parameters, operators can extend the lifespan of the equipment while
maintaining consistent performance. Additionally, maintaining product quality is crucial, as machines are
calibrated for precise operations. If a machine is pushed beyond its limits, it may produce defective or
misaligned components, impacting overall productivity.

Safety is another critical factor. Overloading a machine can result in mechanical malfunctions, increasing
the risk of workplace accidents. By following guidelines, operators can ensure a safer working
environment, reducing hazards such as overheating, misalignment, or sudden breakdowns.
Furthermore, operating within the machine’s capacity reduces downtime and improves efficiency,
allowing for smooth workflow and higher productivity.

— MANUAL EDGE BANDER — MULTIBORING -~ CNCROUTER
GURSAN
S
\ <
VACUUM PRESS ~— COLDPRESS _ HIGH SPEED PIN ROUTER
1

Fig. 201: Panel processing machineries

To ensure proper machine usage in panel works, operators must adhere to manufacturer
recommendations and best practices specific to each type of machine. Each machine has unique
operational guidelines that must be followed for efficiency, precision, and safety.

Pasting/Pressing Machine
o Checkadhesive type and application method to ensure uniform bonding of veneers, laminates, or
decorative sheets.
o Set the correct pressure and temperature based on material specifications to prevent weak
adhesion or surface damage.
o Align workpieces properly to avoid misalignment during pressing.
o Monitor pressing time to ensure optimal bonding without overexposure to heat or pressure.

o Regularly cleanrollers and pressing plates to prevent glue build-up and ensure smooth operation.
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Cutting/Sizing Machine (Panel Saw, Beam Saw)

Adjust blade height and feed rate according to panel thickness for clean and precise cuts.
Secure panels firmly with clamps or fences to prevent shifting during cutting.

Ensure saw blades are sharp and properly aligned to avoid chipping or rough edges.

Use the correct cutting program or manual settings to achieve accurate dimensions.

Remove sawdust and debris from the cutting path to maintain visibility and prevent overheating.

Edge Banding Machine

Ensure the glue tankis filled and heated to the correct temperature for proper adhesion.
Select the appropriate edge banding tape based on panel thickness and material type.
Adjust the trimming and buffing units to create a smooth and seamless finish.

Monitor conveyor speed and panel feed alighment to prevent uneven bonding.

Regularly clean glue rollers and cutting units to prevent residue build-up and machine jams.

Drilling Machine (Multi-Boring Machine, CNC Drilling Unit)

Check drill bit sharpness and alignment before starting operations.
Adjust hole depth, spacing, and drill speed as per job specifications.

Use positioning guides and stoppers to ensure uniform hole placement.
Operate at the recommended RPM to prevent excessive wear on drill bits.

Lubricate moving parts regularly to keep operations smooth and efficient..

Routing Machine (CNC Router, Manual Router)

Verify CNC program parameters before execution to avoid incorrect routing paths.

Use the correct spindle speed and feed rate based on panel material and thickness.
Secure the workpiece properly using avacuumtable or clamps to prevent movement.
Ensure dust extraction system is active to keep the work area clean and maintain visibility.

Replace dull router bits regularly to maintain precision and prevent rough edges.

Veneer Cutting/Splicing Machine

Adjust cutting blades for precise veneer trimming to ensure seamless joins.

Set the correct pressure and temperature for veneer splicing to avoid gaps or weak bonding.
Alignveneer sheets accurately before feeding theminto the machine.

Monitor adhesive application in splicing operations to ensure proper bonding without excess
glue.

Clean cutting and pressing components regularly to prevent glue buildup and material wastage.

By following these machine-specific guidelines, operators can enhance productivity, maintain high-

quality output, and ensure safe working conditions in panelworks machining operations.
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— 9.1.2 Procedures for Material Storage and Movement

Proper material storage and movement after machining operations are essential for maintaining
workplace safety, efficiency, and organization.

Following standardized procedures helps prevent damage, reduces waste, and ensures a smooth
workflow in panelworks operations.

01-Cutting 02-Moulding

Production process

Every process follows commercial
construction standards and is subject
to strict quality control

07-Packaging 06-Cleaning 05-Inspection & trial installation

Fig. 202: Proper material storage and movement after machining operations

Machine-Specific Material Storage and Movement Procedures:
e Pasting/Pressing Machines
o After operation: Allow adhesive or laminates to cure as per the manufacturer’s recommendations
before stacking.
o Storage: Keep pressed panelsin aflat stack with separators to avoid sticking or surface damage.

¢ Movement: Use vacuum lifters or panel trolleys to prevent bending during transport.

Cutting/Sizing Machines (Panel Saw, Beam Saw, etc.)
o Afteroperation: Arrange cut pieces according to job specifications to avoid misplacement.
o Storage: Stackinsize-based order with protective spacers between delicate pieces.

o Movement: Use panel carts or forklifts to transfer cut panels to the next workstation safely.




Participant Handbook

Edge Banding Machines

o After operation: Ensure that applied edge bands have fully adhered before stacking to avoid

peeling.

o Storage: Placefinished panels upright with soft supports to prevent chipping.

e Movement: Use anti-slip gloves or conveyor belts to handle delicate edges carefully.
Drilling Machines (CNC, Multi-Borer, etc.)

e Afteroperation: Verify drilled holes for accuracy before moving to assembly.

e Storage: Store panels horizontally to prevent misalignment of drilled patterns.

e Movement: Use rubber-lined carts or roller conveyors to reduce impact damage.
Routing Machines (CNC Routers, Manual Routers, etc.)

e Afteroperation: Remove dust and debris to prevent surface scratches.

e Storage: Keeprouted components flat or nested to avoid warping.

e Movement: Use vacuum lifters or specialized carts to handle intricate designs safely.
Veneer Cutting/Splicing Machines

e Afteroperation: Arrange veneer sheets carefully to prevent curling.

e Storage: Storein aclimate-controlled room with weighted boards on top.

e Movement: Use manual sheet stackers or thin sheet clamps for careful handling.

By implementing these structured storage and movement procedures, workplaces can enhance safety,

minimize material loss, and improve overall efficiency in panelworks machining operations.

Fig. 203: Automatic packaging system




—Notes

Assistant Panelworks
Machine Operator




Participant Handbook

— Exercise |2
1.
2
3
4,
5

1.
2.

Answer the following questions:

Short Answer Questions:

Why isitimportant to operate a machine withinits designed capacity and purpose?

What are the risks of exceeding the manufacturer’s recommended capacity fora machine?
What safety measures should be followed while storing materials after machine operation?
How does proper material movement contribute to workplace efficiency?

What guidelines should be followed to ensure organized material storage after machining?

Fill-in-the-Blanks:

Operating a machine beyond its capacity can lead to damage and safety hazards.
Manufacturer recommendations help in maintaining and while using
the machine.

Proper material storage helpsin preventing and ensures easy accessibility.

Materials should be stored and moved following specified and to

maintain organization.

Ensuring and while storing materials prevents workplace accidents.

True/False Questions:

1.

True/False — Operating a machine beyond its designed capacity can increase efficiency without
any risks.

True/False — Proper material storage after operation is essential for workplace safety and
organization.

True/False — Ignoring manufacturer recommendations may lead to frequent machine
breakdowns.

True/False —Safe and organized material movement is unnecessary after machining.

True/False — Following proper procedures for machine operation helps in prolonging the

machine’s lifespan.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Recognize and explain the importance of performing machine cleaning at regular intervals.

2. Properly handle and store different types of waste/offcut materials according to their specific

requirements.

3. Perform checks on the machine, including key components and indicators for its working efficiency

and troubleshoot maintenance problems.
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UNIT 10.1: Maintain and Clean the Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the importance of performing internal machine cleaning at regular intervals in machine
operations.

2. Classify different types of waste/offcut materials relating to machining operations.
List key components and indicators to check for the machine's proper working condition.

4. Classify common types of minor machine malfunctions or issues based on symptoms and
observations.
Describe the specific cleaning and maintenance requirements for various machine components.

6. Describe the process of reporting major machine malfunctions or maintenance requirements to
the supervisor.

7. Perform internal machine cleaning at regular intervals following the specified procedures and
guidelines.

8. Handle and store different types of waste/offcut materials according to their specific
requirements.

9. Conduct comprehensive checks of the machine to ensure its proper working condition while
following safety protocols.

10. Assist in identifying and diagnosing minor machine malfunctions or issues during operation
using appropriate troubleshooting methods.

11. Assist in performing routine maintenance tasks, such as cleaning and lubrication following the
specified procedures and guidelines.

12. Report any major machine malfunctions or maintenance requirements to the supervisor

following the specified procedures and guidelines.

—10.1.1 Importance of Regular Internal Machine
Cleaningin Panelworks Operations

Regular internal cleaning of machines used in panelworks operations—such as pasting/pressing,
cutting/sizing, edge banding, drilling, routing, and veneer cutting/splicing—is crucial for maintaining
efficiency, preventing malfunctions, and ensuring high-quality output. Dust accumulation, adhesive
residue, and material debris can impair performance, leading to inaccurate cuts, poor bonding, and
equipment wear.

I —




Participant Handbook

Machine-Specific Cleaning Procedures

Pasting/Pressing Machines
o Remove excess adhesive from rollers and press plates to prevent buildup.
o Wipedown the glue reservoirand ensure no dried adhesive remains.
o Inspectand clean hydraulic or pneumatic components to avoid pressure inconsistencies.

Cutting/Sizing Machines

o Clearsaw blades and cutting edges of dust and wood particles to maintain sharpness.
o Removeaccumulated debris from guide rails and clamps for smooth material movement.

o Checkdustextraction ports and vacuum systems to prevent clogging.

Edge Banding Machines
o Cleanglue potsandapplicatorsto prevent clogging and ensure even adhesive application.
o Wipe down pressure rollers and trimming units to remove excess glue or edge band
fragments.

o Inspectand clear dust collection ducts to maintain properairflow.

Drilling Machines
o Remove wood chips and sawdust from drill
bits and spindles to ensure precise hole |
placement.
o Clean and lubricate moving parts, such as
chucks and guide rails, for smooth operation.

o Check air blowers and vacuum systems to

keep thedrilling areafree from obstructions.

Routing Machines Fig. 204: Lubricating moving parts
o Brush off dust fromthe router bits and collet chuck to prevent uneven cutting.
o Inspectandcleanthe spindle motor vents to prevent overheating.
o Keeptheguiderailsand worktable free from debris to ensure stability during operation.

Veneer Cutting/Splicing Machines

o Remove any stuck veneer pieces from cutting blades to maintain sharpness.
o  Cleanadhesive applicators and pressure rollers to prevent uneven bonding.

o Checkandclearairfilters and exhaust vents to ensure efficient operation.
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Fig. 205: Edgebander Maintenance

By following machine-specific cleaning procedures, operators can enhance performance, extend
machine life, and maintain high standards in panelworks manufacturing.

— 10.1.2 Classification of Waste and Offcut Materials
in Machining Operations

In panelworks machining operations—such as pasting/pressing, cutting/sizing, edge banding, drilling,
routing, and veneer cutting/splicing—various types of waste and offcuts are generated. Proper
classification, handling, and storage of these materials are essential for workplace safety, environmental
compliance, and material reuse or recycling.

Wood-Based Waste and Offcuts

e Solid Wood Offcuts — Larger wood pieces from cutting/sizing operations, often reusable for small
parts or secondary applications.

e Plywood/MDF/Particleboard Scraps — Leftover panels that may be repurposed for smaller
components or disposed of if unusable.

e Veneer Offcuts—Thin sheets of veneer from splicing/cutting that can be reprocessed or recycled.

e Sawdust and Wood Chips — Generated from routing, drilling, and cutting operations, typically
collected through dust extraction systems and repurposed for biomass energy or composite

boards.
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Wood shavings Saw Dust

Fig. 206: Wood-based waste and offcuts

Adhesive and Chemical Waste
e Glue and Adhesive Residue — Excess glue from edge banding and pasting operations, which
requires proper disposal according to manufacturer guidelines.
e Solvent-Based Waste — Includes cleaning agents and excess adhesives, which should be stored in

designated hazardous waste containers.

Fig. 207: Cleaning of PUR Edgebanders
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Plasticand Laminate Waste
e Edge Banding Offcuts — Strips of PVC or ABS edge bands trimmed after application, which can be
recycled or disposed of safely.
e Laminated Sheet Scraps — Leftover HPL (High-Pressure Laminate) or melamine-coated board

pieces that may be reused for patchwork or discarded.

Fig. 208: Edge Banding Offcuts

Metal Waste
e Drill Bits and Blades —Worn-out cutting tools from drilling, routing, or cutting operations that need
proper disposal orrecycling.
e Fastenersand Hardware Scraps—Includes screws, nails, and hinges from assembly operations that

should be sorted for reuse or recycling.

Fig. 209: Fasteners and Hardware Scraps
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Packing and Miscellaneous Waste
e Cardboardand Paper Packaging—Generated from raw material packaging, typically recyclable.

o ePlastic Wrappings and Straps — Used for securing materials, should be disposed of following

recycling protocols.

Fig. 210: Plastic Wrappings and Straps

Proper Handling and Storage of Waste Materials
e Segregation—Separate waste based on material type to facilitate recycling and disposal.
o Safe Storage — Store flammable or hazardous waste (e.g., solvents, adhesives) in designated areas
with proper labelling.
o Reuseand Recycling—Identify offcuts and materials that can be repurposed to reduce waste.

o Regular Disposal —Ensure timely removal of accumulated waste to maintain cleanliness and safety

inthe workspace.

Fig. 211: Proper Handling and Storage
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By classifying and handling waste materials properly, machining operations can enhance efficiency,
reduce environmentalimpact, and ensure compliance with workplace safety standards.

— 10.1.3 Key Components and Indicators for Machine’s
Proper Working Condition

Regular checks ensure that machines used in pasting/pressing, cutting/sizing, edge banding, drilling,
routing, and veneer cutting/splicing operations function optimally, reducing downtime and maintaining
safety. Below are the key components and indicators to inspect:

General Machine Components
e Power Supply & Electrical Connections — Ensure stable power input, check for loose wiring, and
inspect emergency stop functions.
e Control Panel & Displays— Verify that digital readouts, buttons, and indicators function correctly.

e Belts, Gears, and Bearings—Check for wear, proper tension, and lubrication where necessary.

Fig. 212: Belts, Gears, and Bearings

pLox |
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Machine-Specific Components & Indicators

Pasting/Pressing Machines
o  PressPlates & Rollers—Ensure even pressure distribution and clean surfaces.
o Adhesive Dispensers—Checkfor blockages, leakage, or inconsistent application.
o Temperature & Pressure Gauges— Verify calibration for optimal bonding.
Cutting/Sizing Machines
o SawBlades—Inspectforsharpness, alignment, and wear.
o Fence & Guides—Ensure straight and smooth movement for precise cuts.
o  Dust Extraction System —Check airflow and remove blockages in ducts.
Edge Banding Machines
o  Glue Pot & Application Rollers—Ensure proper heating and adhesive consistency.
o Trimming & Buffing Units—Check blade sharpness and uniform edge finishing.
o Conveyor Belt & Feed Mechanism —Test for smooth and stable material movement.
Drilling Machines
o Drill Bits—Inspect for sharpness, wear, and correct sizing.
o  Depth Stop & Alignment Guides—Ensure precisionin hole depth and positioning.
o Clamping System—Verify secure holding of panels for accuracy.
Routing Machines
o Spindle & Cutter Heads—Check for wear, alignment, and vibration-free operation.
o Table & Fence Positioning—Ensure accurate workpiece positioning for clean routing.
o Cooling & Lubrication System —Test proper fluid flow to avoid overheating.
Veneer Cutting/Splicing Machines
o  Cutting Blades—Inspect for sharpness and clean cutting performance.
o  EdgeJointing Mechanism—Ensure precise alignment for seamless splicing.

o Pressure Rollers & Adhesive Systems—Check for even distribution and application.

Safety & Operational Checks

e Emergency Stop Function—Test responsiveness before operations.
e Protective Guards & Shields—Ensure proper placement and integrity.
o Noise & Vibration Levels—Monitor unusual sounds that indicate mechanical issues.

e Lubrication & Cooling Systems —Refill oils/fluids and check circulation.

By conducting regular inspections of these components and indicators, operators can prevent
breakdowns, ensure smooth production, and maintain workplace safety in panelworks machining

operations.
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—10.1.4 Classification of Common Minor Machine
Malfunctions in Panelworks Operations

Operators in pasting/pressing, cutting/sizing, edge banding,
drilling, routing, and veneer cutting/splicing must recognize early
signs of machine malfunctions to prevent major breakdown:s.

Below are common minor issues classified by symptoms and
observations:

1. Electrical & Power Issues
¢ Machine Not Powering On — Loose wiring, faulty switches,

or circuit overload.

e Fluctuating Power Supply — Unstable voltage or damaged
Fig. 213: Electrical & Power Issues
power cables.

e Unresponsive Control Panel—Faulty buttons, touchscreen errors, or software glitches.

2. Mechanical & Alignment Issues
e lIrregular Cutting or Sizing (Cutting/Sizing Machines,
Veneer Cutting Machines)
o Symptoms: Jagged or inconsistent cuts, uneven
panel edges.
o Possible Causes: Dull or misaligned blades, loose
guide rails, orimproper feed pressure.
e Misaligned Edge Banding (Edge Banding Machines)
o Symptoms: Poor adhesion, banding peeling off, ?ﬁ-'

orimpropertrimming.

o Possible Causes: Incorrect glue temperature,
misaligned pressure rollers, or worn-out Fig. 214: Misaligned Edge Banding
trimmers.
o Drill Bit Skipping or Inaccurate Hole Placement (Drilling Machines)
o Symptoms: Off-center holes, chipping around drilled holes.
o Possible Causes: Worn-out drill bits, loose clamps, or incorrect feed pressure.
¢ Roughorincomplete Routing (Routing Machines)
o Symptoms: Burn marks, excessive chipping, orincomplete designs.
o  Possible Causes: Dull or loose cutter heads, incorrect feed speed, or unstable workpiece
holding.
e UnevenVeneer Splicing (Veneer Cutting/Splicing Machines)
o Symptoms: Gapsinveneer joints, misaligned splices.
o  Possible Causes: Dull cutting blades, improper pressure roller settings, or uneven feed

speed.
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3. Adhesive & CoatingIssues

e WeakAdhesion in Pressing/Pasting Machines
o Symptoms: Panels separating, glue not bonding properly.
o  Possible Causes: Low press temperature, insufficient adhesive application, or dirty press

plates.

e Glue Overflow orInconsistent Application (Edge Banding Machines)
o Symptoms: Excess glue spilling out or uneven bonding.
o Possible Causes: Incorrect glue pot temperature, clogged nozzles, or misaligned

application rollers.

Fig. 215: Glue overflow

4. Feed & Conveyor Malfunctions
e Panels Not Moving Smoothly (Cutting, Edge Banding, Routing, Pressing Machines)
o Symptoms:Jerky motion, panels getting stuck, uneven feed.
o Possible Causes: Misaligned conveyor belts, dust buildup, or worn-out rollers.
e Inconsistent Feed Rate (Veneer Cutting/Splicing Machines)
o Symptoms: Uneven veneer cutting, inconsistent splice alignment.
o Possible Causes: Incorrect feed pressure, loose drive belts, or faulty speed regulators.
5. Noise & Vibration Issues
e Excessive Noise or Vibrations (All Machines)
o Symptoms: Loud humming, rattling, or shaking. ((_W))
o Possible Causes: Loose machine components, misaligned

rotating parts, or worn-out bearings.
Fig. 216: Noise of vibration




Assistant Panelworks
Machine Operator

e Unusual Grinding or Screeching Sounds
o Symptoms: High-pitched noise from saws, routers, or drills.
o Possible Causes: Dull orimproperly secured blades/bits, lack of lubrication.
6. Dust Collection & Air Pressure Issues
e Poor Dust Extraction (Cutting, Routing, Drilling Machines)
o Symptoms: Dustaccumulation, clogged ducts, poor visibility.
o Possible Causes: Blocked filters, weak suction power, or disconnected hoses.
e AirPressure Drop (Edge Banding, Pressing Machines)
o Symptoms: Weak clamping pressure, inconsistent pressing force.
o Possible Causes: Leaky air hoses, faulty compressor, or clogged regulators.
Troubleshooting & Preventive Measures
e RegularCleaning & Maintenance —Prevents dust buildup, misalignment, and overheating.
o TimelyBlade & Bit Replacement—Ensures smooth operations and precision.
o Lubrication of Moving Parts—Reduces wear and extends machine life.
e CheckingElectrical Connections—Avoids power failures and control panelissues.
e Proper Calibration & Alignment—Ensures accurate cutting, drilling, and pasting.
By identifying these minor malfunctions early and taking corrective actions, operators can maintain

machine efficiency, reduce downtime, and improve overall productivity in panelworks operations.

—10.1.5 Cleaning and Maintenance Requirements for
Panelworks Machines

Regular cleaning and maintenance are essential for ensuring optimal machine performance, longevity,
and safety in panelworks operations. Below are specific cleaning and maintenance requirements for
different machine components based on their function.

Cutting/Sizing Machines (Panel Saw, Beam Saw, Table Saw)

Removing resin build up Cleaning blades cut
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o Blades & Cutting Mechanism
o Cleansaw blades after every shift to remove resin buildup.
o Checkfordullorchippedteeth and replace blades as needed.
o Applylubricationto moving blade guides and rails.
e DustExtraction System
o Clearsawdustand debris from dust collection ports daily.
o Inspectand cleanfilters weekly to ensure proper airflow.
o FeedRollers &Rails
o Wipedownrollers with adry cloth to remove adhesive or dust.
o Applyanti-slip lubricant to ensure smooth material movement.
Edge Banding Machines
e GluePot & Application Rollers
o Cleantheglue potdailyto prevent glue hardening.
o Remove excess glue from application rollers and replace if worn.
e Trimming & Buffing Units
o  Clearedgetrimmers of wood chips and residue after each use.
o Lubricate moving parts to prevent wear and tear.
e Pressure Rollers & Conveyor Belt
o Wiperollers with a cleaning solution to remove glue buildup.

o Checkconveyor belts for wear and adjust tension regularly.

Buffing Surface scraper | Flush cutter Cross cut saws Pressure zone Pre-milling unit
wheels
[ @/ @/ : / J L1
CLEANING AGENT RELEASE AGENT ANTISTATIC RELEASE AGENT RELEASE AGENT RELEASE AGENT
LP163/93° NFLY® COOLANT NFLY® LPZ/m® LP113/03°
LP289/99°
é alternative %} alternative % alternative
COOLANT RELEASE AGENT RELEASE AGENT
WZG 12 LP120/12 TH97®
for acrylic edges {Hot air / high heat resistant

Laser machines)

Fig. 217: Edge-bander accessories
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Drilling Machines (CNC Drilling, Multi-Spindle Drills)
o Drill Bits & Spindles
o Cleandrill bits after use to remove wood dust and debris.

o Inspectfordulledgesandreplace as needed.

Fig. 218: Drill bits and spindles

e Clamp & Worktable Surface
o Removedustandadhesive residue to maintain precision.
o  Ensureclampsare free of rust and lubricate moving parts.
e Pneumatic & Hydraulic Systems
o Checkairpressure levels and clean hoses weekly.

o Drain moisture from air compressors regularly.
Routing Machines (CNC Routers, Manual Routers)

¢ Router Bits & Cutting Heads

o Cleanandinspectrouter bits for wear or chipping.

o Replace bits that produce rough cuts or excessive vibrations.
e Vacuum System & Dust Extraction

o  Emptydustcollection bags and clean filters.

o Checkvacuumsealstoensure proper suction.
e Guide Rails & Spindle Movement

o  Wiperailsand bearings to remove dustand apply lubricant.

o Tightenloose spindle bolts to avoid misalignment.
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Pasting & Pressing Machines (Cold Press, Hot Press, Hydraulic Press)
e Pressing Plates & Heating Elements
o Cleanadhesive residue from pressing plates after every operation.
o  Forhot presses, ensure even heat distribution by checking elements.
e Hydraulic & Pneumatic Systems
o Inspecthoses forleaks and tighten loose connections.
o Change hydraulicoil periodically to maintain pressure consistency.
o Alignment & Safety Mechanisms
o Checkfor proper plate alignment to prevent uneven pressing.
o Ensure emergency stop buttons and safety sensors are functional.
Veneer Cutting & Splicing Machines
o Blade & Cutter Assembly
o Cleanandsharpenveneer cutting blades regularly.
o Remove adhesive buildup from splicing knives.
e PressingRollers & Conveyor System
o Wiperollersto preventveneer misalignment.
o Lubricate moving parts to ensure smooth material flow.
e Temperature & Glue Application Units
o  Forhotsplicing, checkand clean heating elements.
o Removedried glue residues to prevent uneven bonding.
Following these machine-specific cleaning and maintenance procedures helps ensure precision,
efficiency, and machine longevity, reducing downtime and improving overall productivity in panelworks

operations.

— 10.1.6 Process of Reporting Major Machine Malfunctionsor —
Maintenance Requirements to the Supervisor

Proper reporting of machine malfunctions and maintenance needs is crucial to ensure uninterrupted
operations, worker safety, and equipment longevity.

I — T,
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Fig. 218: Drill bits and spindles

The following steps outline the standard procedure for reporting majorissues to the supervisor:

Pasting & Pressing Machines (Cold Press, Hot Press, Hydraulic Press)

» ¥ Observe Warning Signs — Look for unusual sounds, vibrations, overheating, abnormal pressure
readings, or system alerts.

o v Check Error Codes — If applicable, review the machine's digital display or control panel for
diagnostic messages.

o ¥ Perform Initial Troubleshooting — Conduct basic checks such as inspecting power supply, air
pressure levels, or loose connections.

Stop Operations and Ensure Safety
o v Halt the Machine — If the issue poses a safety risk or could cause further damage, stop the
machine immediately.
e v Secure the Work Area — Mark the faulty machine with a warning sign to prevent unauthorized
use.
e v Follow Lockout/Tagout (LOTO) Procedures — If required, isolate the machine from power
sources before inspection.
Document the Malfunction
o V' Describe the Issue — Note down symptoms such as strange noises, inconsistent performance,
orsudden shutdowns.
e v Record the Occurrence Time — Mention when the issue first appeared and any preceding
conditions (e.g., heavy workload).
o v Attach Supporting Evidence — If possible, take photos or videos of error codes, damaged parts,

orirregularoutputs.
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Notify the Supervisor Promptly
o ¥ Usethe Designated Reporting System —Report via verbal communication, maintenance request
forms, or digital logs.
o v Provide Clear Details — Share your documented observations, initial troubleshooting steps
taken, and any urgent concerns.
o v Suggest Possible Actions — If familiar with the issue, recommend whether immediate repair,

partreplacement, or technicianinterventionis needed.

Follow Up on Resolution
o v Assistin Further Diagnosis—Cooperate with maintenance personnelininspecting the machine.
o v Monitor Repair Status—Track updates from the maintenance team or supervisor.
o v Confirm Machine Readiness — Once repaired, conduct a trial run to ensure proper functioning
before resuming operations.
By systematically reporting machine malfunctions, operators help maintain a safe, efficient, and
productive work environment, preventing costly breakdowns and ensuring timely maintenance.
Machine-Specific Reporting Guidelines:
e Pasting/Pressing Machines:
o Reportuneven pressure distribution, adhesive leakage, or overheating.
o Checkif hydraulicor pneumatic systems are functioning properly.
e Cutting/Sizing Machines:
o Reportirregular blade wear, motor failure, or material misalignment.
o Identifyissues with feed mechanisms causing uneven cutting.
e Edge Banding Machines:
o Notefeederjams, glue application inconsistencies, orimproper trimming.

o  Reporttemperature fluctuations affecting glue adhesion.

e Drilling Machines:
o ldentify dull or broken drill bits, spindle misalignment, orinaccurate hole depths.
o Reportissues with clamping mechanisms affecting precision.

e Routing Machines:
o Checkfor motoroverheating, irregular cutting patterns, or CNC software errors.
o  Reporttool breakage, router bit wear, or excessive vibrations.

e Veneer Cutting/Splicing Machines:
o ldentify misfeeding, veneer tearing, orimproper alignment.
o  Reportbladedullness, pressure inconsistencies, or glue seam defects.

By promptly identifying and reporting issues, operators ensure minimal downtime, improved machine

longevity, and consistent product quality.
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— Exercise |2

1.
2
3
4.
5

1.

1.
2.

Answer the following questions:

Short Answer Questions:

Why is regularinternal machine cleaningimportantin machine operations?

What are the different types of waste or offcut materials generated during machining operations?
What key components should be checked to ensure a machineisin proper working condition?
How can minor machine malfunctions be classified based on symptoms and observations?

What is the correct procedure for reporting major machine malfunctions to a supervisor?

Fill-in-the-Blanks:

Regular internal machine cleaning helps in preventing and improving machine

efficiency.

Waste materials generated from machining operations can be classified into and
categories.

Checking components such as and ensures the proper working

condition of the machine.

Routine maintenance tasks like and help in extending the machine’s

lifespan.

Any major machine malfunctions should be reported to the following the specified

procedures.

True/False Questions:

True/False—Internal machine cleaning should only be done when a malfunction occurs.

True/False — Proper waste handling and storage help in maintaining a clean and safe work

environment.
True/False—Lubrication is an essential part of routine machine maintenance.
True/False —Minor machine malfunctions should not be diagnosed during operation.

True/False—Reporting major machine malfunctions promptly helps prevent further damage.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Recognize and explain the importance of checking and re-sharpening tools and equipment at

regular intervals.

2. ldentify and check for common types of wear and tear on machine consumables.
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UNIT 11.1: Assisting in Maintenance Operation

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the importance of checking and resharpening tools and equipment at regular intervals.

2. List common types of wear and tear for machine consumables, such as edge bands, veneers,
laminate, etc.

3. Describe the specific storage requirements and conditions recommended by the tool and
material manufacturers.

4. Assist in checking and re-sharpening tools and equipment (like bits, saws, etc.) at regular
intervals following the specified procedures and guidelines.

5. Check wear and tear of the machine consumables after operations such as edge bands,
veneers, laminate, etc.

6. Store and maintain the tools and materials as per manufacturer instructions following the

specified procedures and guidelines.

—11.1.1 Importance of Checking and Re-Sharpening
Tools and Equipment at Regular Intervals

Regular maintenance of tools and equipment, including checking and resharpening, is essential for
ensuring precision, efficiency, and safety in panel work
operations.

Dull or damaged tools can lead to inaccurate machining, poor-
quality finishes, and increased wear on machines, ultimately
affecting productivity and operational costs.

Key Benefits of Regular Checking and Resharpening
e EnsuresAccurate Cutting and Finishing
o Sharp tools provide clean cuts, smooth edges, and

precise dimensions.

o Prevents tear-outs, splintering, and uneven
surfacesin materials. Fig. 220: Regular cleaning and re-sharpening
o Increases Work Efficiency
o Properly maintained tools reduce resistance and friction, leading to faster operations.

o Minimizes machine load and energy consumption, improving overall performance
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o ExtendsTool Life and Reduces Costs
o Routineresharpening prevents excessive wear, extending the lifespan of cutting tools.
o Reducesreplacement frequency, saving costs on new tools and components.
e Enhances Safety
o Dull tools require greater force, increasing the risk of slips, kickbacks, and operator
injuries.
o Well-maintainedtools ensure safer handling and controlled operations.

Machine-Specific Checking and Resharpening Needs

¢ Pasting/Pressing Machines:
o Inspectandsharpenadhesive applicator bladesto ensure even glue spread.
e Cutting/Sizing Machines:
o  Regularly check saw blades for chipping, dull edges, or overheating signs.
o Resharpencircularsaws and panel saws to maintain clean and accurate cuts.
e Edge Banding Machines:
o Inspectandsharpentrimmingbladesand cutters for precise edge finishing.
o  Ensurescrapersand buffersarein good condition to prevent rough edges.
e Drilling Machines:
o Sharpendrill bits to maintain proper hole alignment and prevent material chipping.
o Replace worn-out twist drills and spade bits to avoid misalignment.
e Routing Machines:
o Resharpenrouter bits and profile cutters for smooth shaping and detailing.
o  Checkforexcessive wear on carbide-tipped and high-speed steel (HSS) bits.
e Veneer Cutting/Splicing Machines:
o Sharpenguillotine or rotary blades to ensure clean veneer cuts without fraying.
o Maintainsplicing blades for precise seam alignment and strong bonding.
Regular checking and resharpening of tools enhance operational efficiency, improve product quality, and
ensure safe working conditions, making them an essential part of machine maintenance in panel work

operations.
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—11.1.2 Common Types of Wear and Tear for Machine
Consumables

Regular checking of machine consumables such as edge bands, veneers, and laminates is essential to
ensure quality output and prevent defects in panel work operations. Over time, consumables can suffer
fromvarious types of wear and tear, affecting their performance and final product quality.

o EdgeBands

o  Peeling or Delamination — Poor adhesion or excess heat can cause the edge band to
separate from the panel.

o  Cracking or Splitting — Brittle edge bands may develop cracks, especially if exposed to
excessive pressure.

o  Discoloration or Fading —Heat, friction, or UV exposure can cause edge bands to lose their
color.

o Rough or Uneven Edges — Dull trimming blades can result in jagged edges that need extra
finishing.

o \Veneers

Fig. 221: Veneers

o  Splitting or Cracking — Thin veneers may develop cracks due to improper handling or
excessive pressure.

o Warping or Curling — Moisture exposure can cause veneers to bend, leading to
misalignment during application.

o Chipping at the Edges — Improper cutting or handling can cause small chips along the
edges.

o WeakBonding—Pooradhesive application may lead to detachment from the substrate.

— B ————
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Laminates

o

Surface Scratches — Frequent contact with sharp tools or abrasives can cause visible
scratches.

Edge Chipping —Rough cutting or dull saw
blades may resultin chipped edges.
Delamination or Peeling — Weak adhesive
bonding can cause layersto separate.
Blistering or Air Bubbles — Improper

pressing during application may lead to

trapped air pockets.

Adhesives and Glue Fig. 222: Laminates

o

o

Drying or Hardening —Exposure to air can cause glue to thicken, reducing its effectiveness.
Inconsistent Application — Clogged applicators can lead to uneven glue spread, affecting
bonding strength.

Residue Buildup — Excess adhesive may accumulate on rollers or nozzles, leading to

applicationissues.

Cutting Tools and Blades

o

Blunt or Dull Edges — Reduced sharpness can lead to rough cuts and excess material
wastage.

Heat Damage (Burn Marks)—Excessive friction can cause scorching on materials.

Chipped or Broken Teeth — Hard materials or improper feed speed may cause blade

damage.

Fig. 223: Types of tooth damage
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¢ MachineRollers and Conveyors
o Wear and Tear on Rubber Coatings — Repeated friction can degrade the roller surface,
leading to uneven material movement.
o Misalignment or Uneven Pressure —Rollers may lose alignment, affecting smooth feeding.
By regularly checking for these types of wear and tear, machine operators can prevent defects, improve

efficiency, and reduce material wastage in panel work operations.

—11.1.3 Storage Requirements and Conditions for
Tools and Materials

Proper storage of tools and materials is essential to maintain their quality, longevity, and performance in
panelwork operations. Manufacturers provide specific storage guidelines to prevent deterioration,
damage, or safety hazards.

2" KEEP YOuR®

PUT T00LS S|

| BACK INTHEIR | | IT IS PART [
FPROPER PLACE | CU T T _OF YOUR Jou |

Fig. 224: Store at designated place
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Cutting Tools (Saw Blades, Router Bits, Drill Bits, etc.)

o

Dry and Cool Environment — Store in a moisture-free area to prevent rusting and
corrosion.

Organized Racks or Holders — Keep tools in dedicated compartments or toolboxes to avoid
chipping or blunting of cutting edges.

Lubrication and Coating — Apply rust-preventive coatings on metal tools when not in use
forextended periods.

Blade Covers and Guards — Use protective caps for sharp-edged tools to ensure safe

handling.

Edge Banding Rolls

o

o

Temperature-Controlled Storage — Maintain between 18-25°C to prevent warping or
adhesive degradation.

Horizontal Positioning—Store rolls flat to avoid deformities.

Dust-Free Environment — Keep away from dust and contaminants to prevent poor
adhesion.

Humidity Control—Avoid exposure to high humidity, which can weaken adhesive backing.

Veneers and Laminates

[e]

o

[}

o

Flat Storage on Racks or Pallets—Store horizontally to prevent bending or warping.
Climate Control — Maintain temperature between 15-30°C with humidity levels below
55%.

Protection from Sunlight — Direct exposure to UV rays can cause discoloration and fading.

Edge Protection—Use edge guards or spacers to prevent chipping during handling.

Adhesives and Glue

o

o

o

Sealed Containers—Always keep adhesive containers tightly closed to prevent drying.
Temperature Regulation —Store at 15—25°C to maintain consistency.

Away from Heat and Flames — Many adhesives are flammable; store in a designated area
away from heat sources.

Shelf-Life Monitoring — Use adhesives before their expiration date to ensure bonding

effectiveness.

Wood Panels and Boards

o

Elevated Storage on Dry Pallets — Prevent direct contact with the ground to avoid moisture
absorption.

Stacking with Spacers — Place spacers between sheets to allow air circulation and prevent
warping.

Away from High Humidity — Maintain below 60% humidity to prevent swelling and

shrinkage.
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Ventilation Under Protect Sticker the
tarpaulin against sun wood

Fig. 225: Storage instructions

o Fastenersand Screws
o Rust-Proof Containers—Storein airtight or moisture-resistant bins.
o Sorted by Size and Type — Use labeled compartments to avoid confusion and delays during
assembly.
o Periodiclnspection—Check for corrosion and replace damaged fasteners.
¢ Personal Protective Equipment (PPE)
o Clean and Dry Storage — Keep gloves, masks, and safety glasses in hygienic and dust-free
areas.
o Proper Ventilation for Respirators — Store in well-ventilated cabinets to prevent odor
buildup.
o Regular Maintenance and Inspection — Replace damaged or expired PPE as per
manufacturer guidelines.
By following these manufacturer-recommended storage conditions, machine operators can maximize
material efficiency, enhance work quality, and ensure a safe working environment in panelwork

operations.
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Answer the following questions:

Short Answer Questions:
1. Whyisitimportantto checkandresharpentoolsand equipmentregularly?
2. What are some common signs of wear and tear in machine consumables like edge bands and
veneers?
3. Howshouldtools and materials be stored to maintain their quality?
4. Whatsteps should be followed when resharpening tools such as bits and saws?
5. Whyisit necessary to check machine consumables after each operation?

Fill-in-the-Blanks:

Regular checking and resharpening of tools help maintain and prolong tool life.
Common types of wear and tear in machine consumablesinclude and
Manufacturers recommend storing tools and materials in conditions to prevent
damage.

Checking machine consumables like veneers and laminates after operations ensures
and prevents defects.

Following the guidelines for tool maintenance helps in achieving consistent
machining results.

True/False Questions:

True/False—Tools and equipment should be resharpened only when they break.

True/False—Edge bands and laminates do not experience wear and tear over time.

. True/False—Improper storage of tools can lead to reduced performance and a shorter lifespan.

True/False —Checking machine consumables after operations helpsin identifying defects early.

. True/False —Following manufacturerinstructions for tool storage ensures better durability.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Explain the process of inspecting final output for its quality and required job specifications.

2. Demonstrate the ability to identify deviation from the required job specifications during machining

operation.
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UNIT 12.1: Support the Quality Control and Assurance Process

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the specific quality standards and criteria for inspecting the output, identifying defects.
2. Explain the process of identifying deviations from the desired specifications and taking
corrective actions in machine operations.
Describe the importance of reporting quality issues or non-conformities to the supervisor.
4. Assist in inspecting the output at regular intervals, applying the specific quality standards and
criteria to identify and report defects.
Employ the necessary corrective actions to identify and address deviations or non-conformities.
6. Detect and recognize quality issues or nonconformities in the product or workpiece based on

the specified criteria.

—12.1.1 Quality Standards, Common Defects, and
Defect Reporting Process

Ensuring high-quality output in panel works machining operations requires adherence to specific quality
standards and inspection criteria.

Packing Delivery

Fig. 226: Kitchen Cabinet design

— T
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Proper inspection helps in identifying defects early, reducing material wastage, and maintaining product

consistency.

Machine Quality Standards Common Defects Defect Reporting Process
Pasting/ - Even glue application - Weak adhesion, peeling, | - Check for uniform
Pressing without excess spillage. or delamination. adhesion and surface finish.
Machine
- Proper pressure for | - Uneven surface due to - Report weak bonding or
uniform bonding. improper pressure. bubbles to supervisor.
-Noair bubbles or gaps. - -
Drilling - Smooth, chip-free - Chipping or splintering - Measure panel
Machine edges with precise of panel edges. dimensions and check
dimensions. edges.
- No burn marks or - Overcuts, undercuts, or | - Report any rough,
rough cuts. misaligned cuts. misaligned, or defective
cuts.
- Straight and - -
perpendicular cuts as
per job specifications.
Edge - Uniform edge band - Edge band misalignment | - Inspect adhesion and
Banding application without or gaps. alignment of edge bands.
Machine gaps.
- Proper trimming and - Weak adhesion causing | - Report peeling or poor
flush edges. peeling. trimming to supervisor.
- Strong adhesion, no - Rough or improperly
peeling. trimmed edges.
Drilling - Accurately placed and - Misaligned or oversized | - Check hole placement and
Machine evenly spaced drill holes. | holes. depth.
- No over-drilling or - Rough or splintered hole | - Report misaligned or
surface damage. edges. rough holes for correction.
- Smooth, burr-free hole | - Incomplete or shallow -
edges. drilling.
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Machine Quality Standards Common Defects Defect Reporting Process
Routing - Accurate cutting of - Irregular or wavy - Verify smoothness and
Machine intricate shapes and routing patterns. depth of routed areas.
grooves.
- Smooth routing paths. | - Rough or chipped - Report pattern irregularities
edges. or rough cuts.
- Proper depth and - Incorrect depth -
pattern consistency. affecting joints.
Veneer - Clean, straight veneer - Uneven or misaligned - Inspect veneer edges and
Cutting/ cuts. splicing. splicing quality.
Splicing
Machine
- Proper splicing with - Tearing or fraying of - Report any fraying,
minimal visible seams. veneer edges. misalignment, or defects.
- Uniform thickness and | - Improper grain -
grain matching. alignment affecting
aesthetics.

— 12.1.2 Identifying Deviations and Taking Corrective
Actions in Machine Operations

Ensuring precision in machine operations is
essential to maintaining high-quality output
and minimizing material wastage.
Deviations from desired specifications can
occur due to various factors, such as
incorrect machine settings, tool wear, or
improper handling of materials. Detecting
these deviations early and taking corrective
actions help improve efficiency, reduce
defects, and maintain consistency in
production.

CORRECTIVE

PREVENTIVE

ACTION

Fig. 227: Corrective actions
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Operators must conduct regularinspections, compare outputs with job specifications, and take necessary

measures to correct any non-conformities. Below is a machine-specific guide outlining common
deviations, identification methods, and corrective actions in different panelworks operations.

Process of Identifying Deviations and Taking Corrective Actions in Machine Operations:

Machine Common Deviations Identification Process Corrective Actions
Pasting/ - Uneven adhesive spread. | - Visual inspection for - Adjust adhesive quantity
Pressing gaps, bubbles, or and pressure settings.
Machine peeling.
- Air bubbles in lamination. | - Tactile check for loose | - Reapply pressure in
areas. affected areas.
- Weak bonding or peeling. | - -Ensure evenglue spread.
Cutting/ - Misaligned cuts. - Measure dimensions | - Adjust cutting speed or
Sizing using a caliper or tape. | blade sharpness.
Machine
- Chipped or rough edges. - Check edge - Secure workpiece properly
smoothness. before cutting.
- Overcuts or undercuts. - -Fine-tune cutting guides.
Edge - Uneven or misaligned - Visual check for - Adjust edge banding feed
Banding edge bands. alignment and rate.
Machine adhesion.
- Weak adhesion causing - Manual pull test on - Increase temperature or
peeling. edge banding. pressure if adhesion is weak.
- Rough trimming. - - Sharpen or replace
trimming cutters.
Drilling - Misaligned or off-center - Use measuring tools - Adjust drill bit speed and
Machine holes. to check hole feed rate.
positions.
- Oversized or rough-edged | - Inspect hole edges for | - Re-align workpiece and
holes. roughness. secure properly.
- Incomplete drilling. - Use a backing board to
prevent tear-out.
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Machine Common Deviations Identification Process Corrective Actions
Pasting/ - Irregular or wavy cut - Compare routed parts | - Adjust feed speed and
Pressing patterns. with design cutter sharpness.
Machine specifications.
- Inconsistent depth of cut. | - Measure depth - Check and secure guides
consistency. properly.
- Rough or chipped edges. - - Use the correct router bit
for material type.
Veneer - Uneven veneer edges. - Visual check for - Adjust cutting blade
Cutting/ smooth splices. sharpness.
Splicing
Machine - Improper splicing with - Measure alignment - Reposition veneer sheets
visible gaps. accuracy. for proper alignment.
- Incorrect grain alignment. | - - Ensure consistent pressure
during splicing.

—12.1.3 Importance of Reporting Quality Issues or
Non-Conformities to the Supervisor

In any machining operation, maintaining quality standards is crucial to ensuring that the final product
meets customer expectations and industry specifications. Identifying and reporting quality issues or non-
conformities in a timely manner helps prevent defective products from reaching further stages of
production, reducing material wastage, rework, and potential customer complaints.
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Material cutting

Clean Packing Shipping mark

Fig. 228: Factory workshop

Why Reporting Quality Issues is Important:
e Prevents Defectsin Final Products
o  Early detection and reporting of quality deviations help in corrective actions before the
product moves to the next stage.
o Prevents misalignment, incorrect dimensions, poor adhesion, or surface imperfections in
panelworks.
e Reduces Material Wastage and Rework
o Unchecked defects may lead to excessive material loss and unnecessary rework.
o Reportingissues promptly helpsin resolving them with minimal cost and time impact.
e Ensures Compliance with Standards
o Quality standards ensure consistency, durability, and proper fitting of panel components.
o  Reporting defects helps maintain adherence to customer specifications and industry

benchmarks.
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e Enhances Machine Performance and Efficiency
o Many quality issues arise due to improper machine settings, tool wear, or maintenance
lapses.
o Reporting deviations allows timely adjustments, preventing further breakdowns or
inefficiencies.
e Improves Workplace Safety
o Defective workpieces may pose safety hazards, such as unstable panels or sharp, rough
edges.
o Reporting non-conformities ensures corrective measures are taken before operations

continue.

Fig. 229: Reporting on quality issues

How to Identify and Report Quality Issues:
e VisualInspection & Measurement:
o  Checkfor misalignment, uneven cuts, pooradhesion, or other surface defects.
o Usemeasuringtools (calipers, tape measures, or gauges) to verify dimensions.
e Compare with Quality Standards:
o  Verify output againstjob specifications and approved quality parameters.
o ldentify deviations such as oversized cuts, improper drilling, or weak bonding.
e Documentthe Observations:
o Recordthetype of defect, affected batch, and potential cause.

o  Take photosifrequired forfurther analysis.
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e Reporttothe Supervisor:
o  Clearlycommunicate the issue with necessary details.
o Suggest possible corrective actions if known (e.g., adjusting machine settings, changing
tools, orimproving material handling).
e Follow Upon Corrective Actions:
o  Ensurethatreportedissuesare addressed before production continues.

o Assistinrechecking the modified workpiece to confirm improvements.

By actively detecting and reporting quality issues, machine operators play a critical role in maintaining

high-quality standards, optimizing production efficiency, and ensuring customer satisfaction.
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— Exercise |2

Answer the following questions:

Short Answer Questions:
1. Whatarethe key quality standards used for inspecting the output in machining operations?
2. Howcananoperatoridentify defectsin afinished product?

3. Why is it important to detect deviations from the desired specifications during machine
operations?

4. Whatcorrective actions can be taken when a deviation from specifications is found?

5. Whyshould quality issues or non-conformities be reported to the supervisor?

Fill-in-the-Blanks:
1. Inspectingthe output regularly helpsinidentifying before they affect production.

2. The process of comparing the actual product with the specified quality standards is known as

3. Common defectsin machining operationsinclude and

4. Ifaproductdoesnot meetthe required specifications, should be taken to correct the
issue.

5. Reporting quality issues ensures and maintains product consistency.

True/False Questions:

1. True/False —Identifying defects in the final product is not necessary if the machine is functioning
properly.

2. True/False — Corrective actions should only be taken at the end of production, not during the
process.

3. True/False — Reporting non-conformities helps improve the overall quality of machine
operations.

4. True/False—Qualityinspection should be performed only once, at the final stage of production.

5. True/False — Small deviations from the specifications can be ignored if they do not impact the

overall structure of the product.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Describe how to maintain a healthy, safe, and secure environment at the worksite.
2. Implement safety practices and optimize the use of resources.

3. Demonstrate health and safety procedures.

4. Employ personal hygiene practices at the worksite.

5. Develop the ability to follow hygiene practices.
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UNIT 13.1: Worksite Health and Safety Practices

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. List the types of cleaning consumables and equipment.

2. Describe the various types of waste bins as per usage.

3. Explain how to label appropriate Personal Protective Equipment (PPE) needed for a job role and
application.
Describe the evacuation process in case of fire.

Explain the importance of work ethics, dress code, and personal hygiene.

4

5

6. Explain the operational guidelines for the usage of tools and equipment.

7. Describe the storage and handling procedure for hazardous substances.

8. Describe the importance of safe lifting practices and correct body postures.

9. Document all possible health, safety, and security breaches at the worksite.

10. Demonstrate the housekeeping process using appropriate equipment.

11. Demonstrate the use of personal protective equipment such as goggles, gloves, earplugs,
shoes, etc.

12. Demonstrate how to use a first aid kit.

13. Demonstrate the correct way of sanitizing and washing hands.

14. Demonstrate how to maintain a dress code and a well-groomed personality at the worksite.

15. Demonstrate the correct postures while working and handling hazardous materials at the
workplace.

16. Identity and interpret the given pictorial representations of safety signs and hand signals.

17. Employ different ways to check if equipment/machines are functioning as per requirements
and report malfunctioning.

18. Demarcate the waste based on recyclable and non-recyclable material.

19. Demonstrate the correct techniques while moving various types of products.
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— 13.1.1 Types of Cleaning Agents and Their Applications

Maintaining a clean and organized machine shop is
crucial for worker safety, machine efficiency, and
product quality. The right cleaning agents and tools
help remove dust, wood shavings, adhesive residues,
and other contaminants from machines, work
surfaces, and tools.

Types of Cleaning Agents and Their Applications

Different cleaning agents are used based on the type of
surface, residue, and contamination level in a furniture

. . Fig. 230: Cleaning agents
production environment.

Cleaning Agent Application

Degreasers (Solvent- Removes oil, grease, and resin buildup from machine

Based Cleaners) components.

Mild Detergents Cleans dust and light stains from workbenches and tools.

Wood Surface Removes adhesive residue and dirt from wooden surfaces

Cleaners and panels.

Disinfectants Sanitizes common touchpoints such as control panels and
workstations.

Compressed Air Blows away fine sawdust and debris from intricate

machine parts.

Rust Removers Prevents corrosion on metal machine components and
cutting tools.

Lubricating Cleaners Cleans and lubricates moving machine parts to reduce
wear and tear.

Selection and Use of Cleaning Tools and Equipment

Using the right cleaning tools ensures efficient cleaning without damaging sensitive machine parts or
surfaces.
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Fig. 231: Cleaning tools

Cleaning Usage
Tool/Equipment

Brushes (Soft and Hard | Removes wood shavings and dust from surfaces and

Bristle) machines.

Microfiber Cloths Wipes dust and minor stains from machine panels and
workbenches.

Vacuum Cleaner Collects fine sawdust and debris from floors and

(Industrial Grade) machinery.

Scrapers/Plastic Blades | Removes dried glue or resin from surfaces.

Mops and Floor Cleans liquid spills and dust accumulation on the shop
Scrubbers floor.

Compressed Air Clears debris from cutting tools and motor housings.
Blowers

Steel Wool/Scouring Removes rust and hardened grime from metal parts.

Pads
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— 13.1.2 Waste Management and Disposal

Effective waste management is essential in a furniture production machine shop to maintain cleanliness,
ensure safety, and comply with environmental regulations. Proper segregation, handling, and disposal of
waste reduce hazards, improve efficiency, and promote sustainability.

Classification of Waste and Types of Waste Bins

Waste generated in a furniture production environment can be classified based on its composition and
disposal requirements.

Fig. 232: Types of bins

Type of Waste Examples Waste Bin Type

Wood Waste Sawdust, wood shavings, Yellow Bin (For organic/recyclable
offcuts wood waste)

Plastic and Plastic edge bands, laminate Blue Bin (For recyclable plastic

Laminate Waste sheets waste)

Metal Waste Nails, screws, worn-out Red Bin (For scrap metal
machine parts collection)

Hazardous Waste | Paints, adhesives, solvents, Black Bin (For hazardous
used rags materials)

Paper and Cartons, instruction manuals, Green Bin (For recyclable paper

Packaging Waste | wrapping paper waste)

General Waste Food wrappers, non-recyclable | Grey Bin (For mixed/general
items waste)
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Best Practices for Segregation and Disposal of Waste
Following proper waste segregation and disposal methods helps in minimizing environmental impactand
workplace hazards.
Segregation of Waste:
o v Sortwaste atthe source—Use designated bins for different types of waste.
o Vv Label bins properly — Ensure clear
identification of waste categories.

e ¥ Train workers — Educate employees on
waste disposal protocols.

Disposaland Recycling:

o v Recycle whenever possible —Wood, plastic, |

and metal waste can be repurposed or sent to
recycling units.

o v Dispose of hazardous waste carefully —

Follow environmental guidelines for safe
disposal of paints, adhesives, and solvents.

e ¥ Reduce waste generation — Optimize
material usage to minimize scrap.

Safe Handling of Waste:

o ¥ Wear protective gear— Use gloves and masks while handling hazardous waste.

Fig. 233: Chipper and shredder for wood waste

« v Avoid waste pile-up—Regular disposal prevents contamination and fire hazards.

o ¥ Follow workplace safety protocols —Store hazardous waste in leak-proof containers.

—13.1.3 Personal Protective Equipment (PPE) and
Safety Signage

Maintaining safety in a furniture production machine shop requires the proper use of Personal Protective
Equipment (PPE) and understanding safety signage to prevent workplace hazards. Operators must wear
the appropriate PPE based on their job roles and interpret safety signs and hand signals correctly to
ensure a safe and efficient working environment.
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Hard Hats &
Head Protection

Fig. 234: PPE for operator

—xJ)

Safety Glasses &
Eye Protection

High Visibility
Clothing &
Reflective Gear

Identifying PPE for Different Job Roles

Each job role in a furniture machine shop requires specific PPE to protect against occupational hazards

such as wood dust, noise, sharp tools, and moving machinery.

Hand Protection
& Gloves

Safety Shoes &

Foot Protection

Job Role

Key Risks

Required PPE

Machine Operator
(Cutting/Sizing,
Pressing, Edge
Banding)

Wood dust, noise, sharp
blades, moving parts

Safety goggles, hearing
protection (earplugs/muffs), cut-
resistant gloves, safety shoes,
dust mask

Drilling & Routing
Operator

Flying wood particles, vibration,
dust inhalation

Face shield, anti-vibration
gloves, dust mask, safety shoes

Veneer Cutting &
Splicing Operator

Sharp tools, adhesive exposure,
fumes

Chemical-resistant gloves, safety
goggles, apron, respirator

Finishing &
Assembly
Technician

Exposure to varnish, glue, and
chemicals

Chemical-resistant gloves,
respirator, splash-proof goggles,
protective clothing

Material Handling &
Waste Disposal

Heavy lifting, slipping, sharp
edges

Steel-toe boots, back support
belt, work gloves
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Interpreting Safety Signs and Hand Signals

In a furniture machine shop, safety signs and hand signals help in preventing accidents, ensuring smooth
workflow, and communicating critical safety information.

CAUTION
WATCH

Uy

——

YOUR STEP

LOOK OUT FOR
FORKLIFTS

WAREHOUSE
EMPLOYEES
— )b =

BEYOND THIS POINT

ii A CAUTION |

| CAUTION

l _J DO NOT OPERATE \STOHAGE:
o | menATwoRk |[\_ AREA

Fig. 235: Safety Signs

Common Safety Signs in a Machine Shop:

Sign Type Meaning Example Placement

Mandatory Signs (Blue | PPE must be worn "Wear Safety Goggles" near cutting
Circles) and drilling machines

Warning Signs (Yellow | Caution — potential "Caution: High Noise Area" near edge
Triangles) hazard banding and routing machines
Prohibition Signs (Red | Restricted actions "No Entry Without PPE" at hazardous
Circles with Line) work zones

Emergency Signs Safety equipment "Fire Exit" and "First Aid Station" signs
(Green Rectangles) location

. 247
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Common Hand Signals for Safe Machine Operation:

Signal Meaning Application

¥ Raised Open Palm Stop Used to halt machine operations
immediately

g Index Finger Pointing | Start Machine Signal to initiate machine operation

Up, Rotating Motion

& Clenched Fist Emergency Stop Signals an immediate machine
shutdown

% Two Fingers Moving Increase Speed Used to request faster operation

Apart

b Two Fingers Moving Decrease Speed Used to slow down the process

Together

— 13.1.4 Fire Safety and Emergency Procedures

Fire safety is crucial in a furniture production machine shop due to the presence of highly combustible
materials such as wood, sawdust, adhesives, and finishing chemicals. Implementing fire prevention
measures and following a structured fire evacuation process can minimize risks and protect lives.

Fire Prevention Measures at the Workplace

To prevent fire hazards in a machine shop, workers must follow proper safety protocols related to material
handling, machine operation, and storage.

Fig. 236: Fire hazards in furniture making
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Common Fire Hazards in a Furniture Machine Shop:

Fire Hazard

Potential Risk

Preventive Measures

Wood Dust
Accumulation

Can ignite from sparks,
heat, or open flames

Install proper dust extraction
systems and clean work areas
regularly.

Flammable Adhesives
and Chemicals

Risk of combustion due
to improper storage

Store in fireproof cabinets, away
from ignition sources.

Electrical Overloads
and Short Circuits

Faulty wiring or
overheating machines
can cause fires

Conduct regular inspections and
use only certified electrical
equipment.

Sparks from Cutting,
Drilling, and Routing
Machines

Ignition of wood dust
or nearby flammable
materials

Ensure proper ventilation and
use spark arrestors where
necessary.

Improper Disposal of
Oily Rags and Waste

Risk of spontaneous
combustion

Store oily rags in self-closing
metal containers and dispose of
them daily.

Step-by-Step Fire Evacuation Process

In case of afire, all employees must remain calm and follow the fire evacuation plan to ensure safety.

Fig. 237: Fire evacuation process
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Fire Evacuation Steps:

Step

Action

1. Detect and Alert

If you see smoke or fire, activate the nearest fire alarm and
notify the supervisor.

2. Stop Operations

Shut down machines only if it is safe to do so. Do not delay
evacuation.

3. Use Fire
Extinguisher (if safe)

If the fire is small and manageable, use the appropriate fire
extinguisher (ABC type for wood and electrical fires).

4. Follow Evacuation
Routes

Move towards the nearest marked exit, avoiding elevators. Use
emergency stairways if available.

5. Assist Others

Help co-workers, especially those with mobility issues, but do
not put yourself at risk.

6. Assemble at the

Gather at the designated assembly point outside the facility.

Safe Zone Do not re-enter the building until authorities declare it safe.
7. Report to Confirm your safety with the supervisor or safety officer. Report
Supervisor any missing personnel.

— 13.1.5 Work Ethics, Dress Code, and Personal Hygiene

Maintaining high standards of professional conduct, dress code, and hygiene in a furniture production
machine shop is essential for workplace safety, efficiency, and a positive work environment. This section
coversthe key aspects of work ethics, dress code, and personal hygiene that every worker should follow.

Professional Conduct and Work Ethics in the Workplace

Work ethics define the principles and values that guide workplace behavior. In a machine shop
environment, professionalism ensures teamwork, safety, and productivity.
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Behaviour

Morality

Choice Trust
Reliability Responsibility

Relationship

Fig. 238: Work ethics

Key Work Ethics for a Furniture Production Machine Shop:

Ethical Practice Importance Examples of Good Conduct
Punctuality Ensures smooth workflow and Arriving on time for shifts
avoids delays in production. and meetings.
Discipline Promotes focus and adherence Following machine operation
to workplace rules. and safety guidelines.
Responsibility Ensures accountability for tasks Properly handling tools,
and equipment use. machines, and materials.
Respect for Fosters teamwork and a positive | Communicating politely and
Colleagues work culture. assisting coworkers.
Adherence to Reduces accidents and machine Wearing PPE, using correct
Safety Protocols damage. lifting techniques.
Integrity and Builds trust between employees | Reporting machine
Honesty and supervisors. malfunctions and defects
honestly.

I ——
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Maintaining Dress Code and Personal Grooming

A properdress code is necessary for safety, professionalism, and hygiene in the machine shop.

Fig. 239: Dress code in a machine shop

Recommended Work Attire for Machine Shop Employees:

Clothing Item

Purpose

Best Practices

Work Overalls or

Protects clothing from dust,

Wear clean, properly fitted

edges, heat, and chemicals.

Uniform adhesives, and chemicals. uniforms daily.

Safety Shoes (Steel- | Prevents foot injuries from Ensure non-slip soles for
Toe Boots) falling objects. stability

Gloves Shields hands from sharp Use cut-resistant gloves for

handling sharp tools.

Protective Goggles

Prevents eye injuries from
wood chips and dust.

Wear anti-fog, impact-
resistant goggles.

Ear Protection
(Earplugs/Earmuffs)

Reduces noise exposure from
machines.

Use high-decibel protection
earmuffs.

Dust
Masks/Respirators

Prevents inhalation of
sawdust and fumes.

Use certified respirators for
chemical exposure.
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Proper Hand Hygiene and Sanitization Practices

Maintaining proper hand hygiene is critical for personal safety, preventing contamination, and avoiding
the spread of infectionsin a shared work environment.

Step-by-Step Hand Washing Procedure:

L 1 2

H an d. Remove Wet hands
any with

WaSh ! ng ' jewellery running

t i p s e water

r

6

Rub hands
together

Wash all Rinse Dry hands
areas, hands thoroughly
including and turn with a
in between off tap paper towel
fingers

for at
least 20
seconds

Fig. 240: Hand washing procedure

Step Action
1. Wet Hands Use clean, running water (warm or cold).
2. Apply Soap Use enough soap to cover all surfaces.
3. Scrub for 20 Rub hands together, covering palms, back of hands, between
Seconds fingers, and under nails.

4. Rinse Thoroughly | Use clean water to remove all soap.

5. Dry Hands Use a clean towel or air dry hands.
Properly
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—13.1.6 Safe Handling of Tools, Equipment, and
Hazardous Substances

Ensuring the safe operation, storage, and handling of tools, equipment, and hazardous materials is critical
in a furniture production machine shop. This section outlines key operational guidelines for tool and
equipment usage, along with best practices for the storage and handling of hazardous substances.

Operational Guidelines for Using Tools and Equipment

Machine shops utilize a variety of tools and equipment for cutting, shaping, and assembling furniture
components. Proper handling of these tools ensures worker safety, machine longevity, and high-quality
output.

Fig. 241: Arrangement of tools and equipment

General Safety Guidelines for Tools and Equipment:

Guideline Purpose Best Practices

Pre-Use Inspection Identifies potential Check for damaged blades, loose
defects before operation. | bolts, or exposed wiring.

Correct Tool Selection Prevents damage and Use the right blade, drill bit, or
enhances precision. cutting tool for the material.

Secure Workpieces Prevents kickback and Use clamps, vices, or fixtures to

Properly injuries. hold materials in place.

I —
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Guideline Purpose Best Practices
Follow Manufacturer’s | Ensures correct Adhere to load limits, operating
Instructions operation. speeds, and maintenance

schedules.
Use Personal Protective | Shields against injuries. Wear goggles, gloves, ear
Equipment (PPE) protection, and dust masks as
required.

Keep Work Area Clean | Reduces fire hazards and | Regularly remove sawdust, wood

tripping risks. chips, and unused materials.
Turn Off Machines Prevents accidental Always power down equipment
When Not in Use startups. after completing tasks.

Storage and Handling Procedures for Hazardous Materials

Furniture production machine shops handle various hazardous substances, including adhesives, solvents,
paints, finishes, and lubricants. Proper storage and handling prevent chemical exposure, fires, and
environmental contamination.

Explosives Flammable Flammable Oxidizers and
Liquids Solids Organic Peroxides

A
&
HADIORCTINES CORROSIVE
Infecﬂ%ﬁig %gganms Radicactive Corrosive Miscellaneous

Fig. 242: Categorizing Hazardous Materials
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Classification of Hazardous Substances:

Category Examples Potential Risks

Adhesives & Resins Wood glue, epoxy, Skin irritation, inhalation hazards
polyurethane adhesives

Solvents & Paints Thinners, lacquer, varnish | Flammable, toxic fumes
Lubricants & Coolants | Machine oil, grease, Slipping hazards, skin irritation
cutting fluid
Cleaning Chemicals Degreasers, disinfectants | Corrosive, harmful if inhaled
Compressed Gases Spray paint cans, air Explosion risks
compressors

Safe Storage Guidelines:

Storage Practice Reason Implementation
Use Proper Prevents leaks and Store chemicals in labeled, sealed
Containers contamination. containers.
Maintain Ventilated Reduces toxic fumes | Keep flammable substances in ventilated
Areas buildup. storage cabinets.
Segregate Prevents chemical Store acids, bases, and flammables
Incompatible reactions. separately.
Chemicals
Keep Away from Heat | Avoids ignition or Store flammable liquids away from sparks
Sources explosion. and direct sunlight.
Use Spill Trays Contains accidental Place spill trays under containers holding

spills. hazardous liquids.
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Fig. 243: Safe Storage Guidelines

Safe Storage Guidelines:

. waTeRIAL MaTeg,
SAFETY SAFETY

. DATA DATA
SHEETS SHEETS

"'
‘i

Material Safety Data Sheet

( MSDS)
Fig. 244: Handling procedures
Handling Practice Importance Best Practices

Wear PPE Reduces exposure Use gloves, goggles, and respirators when

risks. handling chemicals.
Follow Label Ensures safe usage. Read hazard symbols and Material Safety
Instructions Data Sheets (MSDS).
Dispose of Hazardous | Prevents pollution. Use designated hazardous waste bins. Do
Waste Properly not pour chemicals down drains.
Emergency Spill Minimizes workplace | Use absorbent materials, notify
Response hazards. supervisors, and ventilate the area.
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—13.1.7 Ergonomics and Safe Working Practices

Ergonomics plays a crucial role in preventing workplace injuries, reducing strain, and enhancing
productivity in a furniture production machine shop. By following safe working practices, workers can
minimize muscle fatigue, joint stress, and long-term injuries associated with lifting, bending, and
handling materials.

Correct Lifting Techniques and Safe Body Postures

Improper lifting techniques can lead to back injuries, muscle strains, and spinal problems. Workers must
follow ergonomic guidelines to ensure safe material handling and reduce physical stress.

CORRECT POSTURE

Fig. 245: Correct lifting techniques

Step-by-Step Safe Lifting Technique:

Step Description Key Considerations

1. Assess the Load Check the weight and If too heavy, ask for assistance or
stability of the object. use lifting equipment.

2. Stand Close to the Reduces strain on the Position feet shoulder-width apart

Object back. for balance.

3. Bend at the Knees Uses leg muscles instead | Keep the back straight and lower
of the back. yourself down.

4. Get a Firm Grip Ensures stability while Use both hands and maintain a
lifting. secure hold.

I —
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Step

Description

Key Considerations

5. Lift with Your Legs

Prevents back injuries.

Straighten the legs while keeping
the back upright.

6. Keep the Load Close
to the Body

Reduces stress on the
spine.

Avoid extended arm movements
that can strain the back.

7. Move with Smooth,
Controlled Motions

Prevents sudden injuries.

Avoid twisting while carrying the
load.

8. Lower the Load
Safely

Prevents dropping or
muscle strain.

Bend the knees and keep the back
straight while setting it down.

Demonstrating Proper Postures While Handling Materials

Proper posture during cutting, assembling, and machine operation prevents long-term musculoskeletal
disorders.

20" monitor tilt

[ ————

Fig. 246: Correct Posture for Standing at a Machine

Head up,
vision directed
to top half of
screen

Vifrists should
be at elbow
height or
slightly below
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Correct Postures for Different Tasks:

Task

Correct Posture

Avoid

Standing at a

Keep feet hip-width apart,

Slouching, leaning excessively, or

Machine stand upright, and adjust twisting.
machine height.
Seated Work (e.g., | Sit with back support, keep Hunching over, crossing legs, or
Assembly, elbows at a 90-degree angle, | reaching too far.
Sanding) and ensure feet are flat on

the floor.

Carrying Materials

Hold objects close to the
body and distribute weight
evenly.

Carrying with one arm,
overextending, or walking with an
unstable load.

Bending to Pick
Up Objects

Squat with knees bent,
keeping the back straight.

Bending at the waist, lifting with the
back.

Reaching for Tools
or Materials

Use a stable surface, step
stool, or extendable tool.

Overreaching, stretching too far, or
standing on unstable surfaces.

Following these ergonomic and safety principles helps prevent workplace injuries, improve efficiency,
and enhance overall well-beingin the furniture production environment.

— 13.1.8 Workplace Safety and Security Measures

Ensuring workplace safety and security in a furniture production machine shop is crucial for preventing
accidents, maintaining smooth operations, and safeguarding workers and equipment. This involves
proactive identification of hazards, timely reporting of safety breaches, and regular machine inspections
to prevent failures.

Identifying and Reporting Safety and Security Breaches

A safety or security breach refers to any situation that poses a risk to workers, equipment, or the work
environment. Promptidentification and reporting can prevent accidents, injuries, and financial losses.

Common Types of Safety and Security Breaches:

I —
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=

Exhaust
Fan

»

Makeup Air
Opening

UNACCEPTABLE air inlet and exhaust

Improper ventilation

Obstructed walkways

Category Examples of Breaches Potential Risks
Workplace Slippery floors, obstructed walkways, Slips, trips, falls, and
Hazards improper ventilation, inadequate lighting. | breathing difficulties

Machine Safety

Operating machines without proper

Injuries, amputations, burns,

Electrical Risks

blocked fire exits, unattended flammable
materials.

Violations guards, faulty emergency stop buttons, or fatal accidents.
bypassing safety locks.
Fire and Overloaded circuits, exposed wires, Fires, electrocution,

explosions.

theft of materials, unverified visitors.

PPE Non- Not wearing gloves, goggles, ear Cuts, eye injuries, hearing
Compliance protection, or safety shoes. loss, foot injuries.
Security Threats | Unauthorized access to restricted areas, Loss of materials, workplace

sabotage, safety risks.

Likelihood

Reporting Safety and Security Breaches:

Consequence

Low

High

LIFE THREAT

Fig. 247: Risk metric for safety observation

Faulty emergency stop button
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Step Action

1. Identify the Issue | Observe and assess the severity of the safety or security
breach.

2. Document Details | Record what happened, where, when, and who was

involved.
3. Notify the Report the issue to the designated safety officer or
Supervisor supervisor immediately.

4. Follow Reporting | Fill out incident forms and provide any necessary evidence

Procedures (photos, witness statements).
5. Take Preventive Implement temporary controls (e.g., blocking access to a
Measures hazardous area) until the issue is resolved.

Checking Equipment/Machines for Proper Functioning and Reporting Malfunctions

Regular equipment and machine inspections ensure smooth operations, reduce downtime, and prevent
accidentsin the workplace. Identifyingissues early helps avoid costly repairs and ensures worker safety.

Key Components to Inspectin a Machine Shop:

Fig. 248: Panel processing machine component
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Machine
Component

Inspection Points

Potential Issues

Blades, Bits, and

Check sharpness, alignment, and

Dull edges, misalignment,

Cutting Tools wear. chipping.
Guards and Safety | Ensure they are securely in place Loose, broken, or missing
Shields and functional. guards.

Belts, Chains, and

Inspect for wear, proper tension,

Cracks, fraying,

Pulleys and lubrication. misalignment.
Electrical Check wiring, plugs, and emergency | Exposed wires, overheating,
Components stop buttons. unresponsive controls.

Hydraulic and
Pneumatic
Systems

Inspect hoses, seals, and pressure
levels.

Leaks, reduced pressure,
abnormal noises.

Lubrication and
Cooling Systems

Verify oil levels and cooling system
functionality.

Low lubricant levels, clogged
cooling vents.

Reporting Malfunctions and Machine Failures:

Step

Action

1. Detect the Issue

Observe unusual sounds, vibrations, overheating, or
performance drops.

2. Stop the Machine
(if necessary)

If the malfunction is critical, shut down the equipment to
prevent further damage or accidents.

3. Inform the
Supervisor or
Maintenance Team

Provide a clear description of the issue, including
observations and potential causes.

4. Document the
Problem

Log the issue in the maintenance register or digital tracking
system.

5. Follow Up

Ensure that the repair or maintenance is completed before
resuming operations.
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Lack of Maintenance Wear and Tear Overloading
C,o*'@
-\l & ° °0
2 (N
'\ - @o
Electrical Disruptions Contamination

Component Misalignment Improper Use and

Environmental Factors
Operator Errors

Fig. 249: Common causes of machine failures

Workplace safety and security require active participation from all workers. By promptly identifying and
reporting safety breaches, security threats, and machine malfunctions, the risks of injuries, accidents,
and costly downtime can be significantly reduced.

13.1.9 Housekeeping and Workplace Organization

Maintaining cleanliness and organization in a furniture production machine shop is essential for
efficiency, safety, and quality control. Proper housekeeping reduces hazards, improves workflow, and
ensures that tools and materials are readily accessible when needed.

Housekeeping Procedures Using Appropriate Equipment

Effective housekeeping involves regular cleaning, proper waste disposal, and the use of designated
cleaningtools to maintain a safe and efficient workplace.

Essential Housekeeping Equipment and Their Uses:
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Fig. 250: Housekeeping materials

Cleaning Equipment

Usage

Industrial Vacuum
Cleaner

Removes dust, wood shavings, and small debris from
machines and floors.

Air Blower

Clears fine dust and particles from work surfaces and
equipment.

Mops and Floor
Scrubbers

Cleans oil spills, stains, and general dirt from shop floors.

Brooms and
Dustpans

Sweeps large debris, sawdust, and small scraps.

Degreasers and
Cleaning Agents

Removes grease, oil, and resin buildup from surfaces and
tools.

Waste Bins and
Disposal Bags

Separates different types of waste for proper disposal and
recycling.
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Step-by-Step Housekeeping Process:

Cleaning Equipment Usage

1. Clear Work Areas | Remove unnecessary materials, tools, and waste before
starting work.

2. Clean Machines Use appropriate tools to remove dust, debris, and residues.
and Surfaces

3. Manage Waste Sort and dispose of recyclable and non-recyclable waste in
Disposal designated bins.

4. Organize Tools Store tools properly after use to maintain accessibility and
and Materials prevent damage.

5. Conduct Final Ensure all areas are clean and organized before ending the
Inspection shift.

Fig. 251: Housekeeping to improve safety

Best Practices for Workplace Cleanliness and Organization

A well-organized shop enhances productivity, safety, and overall efficiency. Proper layout planning,
storage solutions, and labeling ensure smooth workflow.

Key Elements of Workplace Organization:
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Prevent Trip Hazards with Cable Protectors

Aspect

Best Practices

Tool Organization

Use shadow boards, pegboards, and labeled drawers for easy access.

Workstation Layout

Arrange workstations to minimize unnecessary movement.

Material Storage

Keep raw materials and finished products in designated racks.

Cable Management

Secure loose cables to prevent tripping hazards.

Signage and Labels

Mark hazardous areas, PPE zones, and machine operation
instructions.

5S Methodology for Workplace Organization:

.IA
ON A
N A

Straighten

/’ QIA

Ellmmate that which
is not needed.

O

Organize what
Mamtam a remains after
stabilized sorting
workplace through :
continuous
|mprovement

+’+'/

e/m

Clean and inspect
the work area.

Fig. 252: 55 Principal for Maintenance
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5S Principle Explanation

Sort (Seiri) Remove unnecessary tools, materials, and waste.

Set in Order (Seiton) Organize tools and equipment for quick access.

Shine (Seiso) Clean work areas regularly to maintain hygiene.

Standardize (Seiketsu) | Implement uniform cleaning and organization procedures.

Sustain (Shitsuke) Maintain discipline by following set housekeeping routines.

A well-maintained and organized machine shop reduces risks, improves efficiency, and enhances overall
productivity. Implementing structured housekeeping procedures and organization strategies ensures a
safer and more effective work environment.

— 13.1.10First Aid and Emergency Response

Accidents and medical emergencies can occur in a furniture production environment due to sharp tools,
heavy machinery, hazardous substances, and airborne particles. Proper first aid response and emergency
handling are crucial to minimizing injury severity and ensuring workplace safety.

Using a First Aid Kit Effectively

A well-equipped first aid kit is essential for handling minor injuries before professional medical help
arrives. Workers should be trained to use the kit correctly and respond swiftly in case of accidents.

Essential Itemsin a First Aid Kitand Their Uses:

Gauze roll Instant cold pack .. bandages
and pads
Bandages EivBegenEl
I < 2\ . blanket
\ Thermometer Y/ Antiseptic
wipes
- Trlangular
tape Safety pins = bandage @
First aid
manual
Sclssors
Gloves Tweezers

Emergency contact information/
medical information for family members

Fig. 253: Essential items in a first aid kit
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Item

Purpose

Adhesive Bandages (Plasters)

Covers small cuts, abrasions, and blisters.

Sterile Gauze Pads & Bandages

Stops bleeding and protects larger wounds.

Antiseptic Wipes & Solutions

Cleans wounds to prevent infection.

Disposable Gloves

Prevents contamination while treating injuries.

Tweezers

Removes splinters, metal, or wood particles.

Scissors

Cuts bandages and medical tape.

Burn Ointment & Cold Packs

Treats burns and reduces swelling.

CPR Face Shield

Ensures hygienic mouth-to-mouth resuscitation.

Pain Relievers & Eye Wash
Solution

Eases minor pain and flushes out contaminants
from the eyes.

Handling Medical Emergencies at the Workplace

Prompt response to medical emergencies can prevent complications and save lives. Employees should
know how to assess the situation and take appropriate action.

Common Workplace Medical Emergencies and Response Steps:

Fractures and Sprains

Electric Shock

Medical Emergency

Immediate Action

Cuts and Lacerations

Apply pressure to stop bleeding, clean the wound, and
bandage it. Seek medical help if deep.

Burns (from hot surfaces or
chemicals)

Cool the burn under running water for 10-15 minutes,
apply burn ointment, and avoid breaking blisters.
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Medical Emergency Immediate Action
Eye Injuries (due to Flush the eye with clean water or an eye wash solution; do not
sawdust, chemicals, rub. Seek medical attention if irritation persists.
or debris)

Fractures and Sprains | Immobilize the injured area, apply ice to reduce swelling, and seek
medical assistance.

Electric Shock Turn off the power source, do not touch the person with bare
hands, and call for emergency help immediately.

Fainting or Ensure the person is breathing, keep them lying down with their
Unconsciousness legs elevated, and call for medical assistance.
Respiratory Distress Move the person to a well-ventilated area, provide fresh air, and

(due to dust or fumes) | administer oxygen if available.

Cardiac Arrest (Heart | Call for emergency medical services, perform CPR if trained, and
Attack) use an automated external defibrillator (AED) if available.

Having a proactive approach to first aid and emergency response ensures a safer work environment in a
furniture production machine shop. Regular training, proper first aid kit maintenance, and emergency
preparedness can help preventinjuries and save lives.

— 13.1.11 Material Handling and Movement

Efficient and safe material handling is essential in a furniture production environment to prevent
workplace injuries, reduce product damage, and enhance workflow efficiency. Employees must be
trained in the proper techniques for lifting, moving, and transporting materials to ensure safety and
productivity.

Proper Techniques for Moving and Transporting Products

Handling raw materials, semi-finished products, and finished furniture components requires careful
planning and correct techniquesto preventinjuries and material damage.

Manual Handling Techniques:
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Fig. 254: Safe manual handling techniques

» When lifting or carrying materials manually, follow these safe lifting guidelines:
1. AssessthelLoad—Checkthe weight and balance before lifting. Ifit's too heavy, use mechanical

aids or ask for help.

2) Use Proper Lifting Posture — Keep your back straight, bend your knees, and lift using your leg
muscles instead of your back.

3) Maintaina Firm Grip—Hold the load securely to prevent slipping.
4) Keepthe Load Close to Your Body—Reduces strain on muscles and preventsimbalance.
5) Avoid Twisting Movements—Turn with your whole body instead of twisting your spine.

6) UseTeam Lifting When Necessary—Coordinate movements with a co-worker for heavier loads.
Mechanical Aids for Material Handling:

» Using the right equipment reduces physical strain and improves efficiency:

Equipment Usage
Hand Trucks/Trolleys Moving small to medium-sized furniture parts.
Forklifts Transporting heavy wooden panels and large furniture
components.

I —
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Equipment Usage
Pallet Jacks Moving stacked materials on pallets within the workshop.
Overhead Cranes/Hoists Lifting bulky or irregularly shaped items.
Conveyor Systems Transporting materials efficiently across different production
stages.

Fig. 255: Mechanical Aids for Material Handling

Ensuring Safe and Efficient Product Handling

Safety Measures for Material Handling:

»# Follow these best practices to minimize risks:

v" Wear Personal Protective Equipment (PPE): Safety gloves, steel-toe boots, and back support
belts preventinjuries.

v Keep Pathways Clear: Avoid tripping hazards by keeping aisles and work areas free of
obstructions.

v’ Stack Materials Safely: Store raw materials and furniture components in a stable, organized
manner to prevent falling objects.

v’ Secure Loads Properly: Use straps, shrink wrap, or other securing methods when transporting
materials.

v' Follow Weight Limits: Do not exceed equipment load capacities to avoid accidents.

Best Practices for Product Transportation:

» To ensure products remain undamaged during handling and transport:

v’ Use Protective Padding: Cushion fragile materials like glass, veneers, and laminates.
v Handle Edges and Corners Carefully: Prevent damage to finished surfaces and sharp edges.

v Adopt FIFO (First-In-First-Out) System: Ensures that older materials are used first, reducing
waste.

v’ Inspect Materials Before Transporting: Check for defects, damages, or incorrect stacking.
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Fig. 256: Stack Materials Safely and Keep Pathways Clear
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— Exercise |2

Answer the following questions:

Short Answer Questions:

1. Listthree common cleaning consumables andtheir specific usesinaworkplace.

2. Describe the different types of waste bins and their appropriate usage.

3. Howshould Personal Protective Equipment (PPE) be labeled for a specific job role?
4. Outline the step-by-step evacuation processin case of a fire.
5

. Whyare work ethics, dress codes, and personal hygiene important in a professional setting?

Fill-in-the-Blanks:

1. The three primary types of PPE used in industrial workplaces are , ,and
2. Thecorrect wayto lift heavy objects is by using your instead of your
3. Fire evacuation should be conducted by following the and reaching the designated
4. Recyclable waste should be disposed of in bins, while non-recyclable waste should
be disposed of in bins.
5. The best way to prevent workplace injuries is by following and using the correct
for each task.

True/False Questions:
1. True/False—PPE should be used only when performing high-risk tasks.
2) True/False—Allhazardous materials should be stored in well-ventilated areas with clear labeling
3) True/False—Work ethics only apply to employeesin leadership positions.
4) True/False—Hand sanitization is necessary only in food-related industries.

5) True/False—Reporting malfunctioning equipmentis optional if the machine is still operating.
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— Key Learning Objectives | ¢

At the end of this module, you will be able to:

1. Use the resources at the worksite efficiently.

2. Apply conservation practices at the worksite.
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UNIT 14.1: Worksite Greening Practices

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the ways for efficient utilization and conservation of material.

2. Explain the various ways of saving energy.

3. Explain the benefits of periodic cleaning of tools and equipment.

4. Demonstrate ways for efficient utilization of material and water.

5. Employ different ways to check if tools and equipment are functioning correctly and report

anomalies, if any.

—14.1.1 Efficient Utilization and Conservation of
Material

Efficient material utilization and conservation play a crucial role in reducing waste, lowering costs, and
promoting environmental sustainability in a furniture production machine shop. Implementing resource-
efficient strategies ensures optimal use of raw materials while minimizing ecological impact.

Precision Cutting Eco-Friendly Alternatives Proper Material Storage

Strategies for Efficient Material Utilization
e Optimized Cutting and Processing Techniques
o Precision Cutting—Use CNC machines or accurate measuring tools to reduce offcuts.
o  Batch Processing — Plan production in batches to maximize material usage and minimize
waste.
o Standardized Measurements — Design products based on standard material sizes to

reduce trimming losses.

I —
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e Material Selection and Substitution

Eco-Friendly Alternatives — Use sustainable wood, recycled laminates, and biodegradable
adhesives.

High-Quality Materials — Choose durable materials to enhance product longevity and
reduce replacements.

Reuse Offcuts — Small pieces can be repurposed for smaller components or secondary

products.

¢ Inventoryand Storage Management

Proper Material Storage — Keep materials in climate-controlled environments to prevent
damage.

First-In, First-Out (FIFO) — Use older materials first to prevent wastage due to degradation.
Regular Stock Monitoring — Track inventory levels to prevent over-purchasing and

unnecessary waste.

Methods for Material Conservation

e Waste Reduction at Source

Lean Manufacturing Practices— Eliminate inefficiencies in material handling.
Standard Operating Procedures (SOPs) — Implement guidelines for minimal material
wastage.

Employee Training—Educate workers on best practices for material conservation.

e Recyclingand Reuse Initiatives

Recycling Wood Waste — Convert sawdust into compressed wood products or biomass
fuel.

Metal and Plastic Recycling — Collect and send scrap metal, plastic, and laminate for
recycling.

Reusing Packing Materials — Repurpose cardboard boxes and foam padding for future

shipments.

e Energyand Water Conservation

Use Energy-Efficient Machinery —Reduce power consumption in material processing.
Water-Based Adhesives and Finishes — Minimize chemical waste while conserving water
resources.

Implement Rainwater Harvesting — Use stored rainwater for cleaning purposes to reduce

water wastage.
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Fig. 257: Energy Conservation Edge bander

Monitoring and Continuous Improvement
e Conduct Material Audits —Regularly analyze material consumption patterns.
e Encourage Worker Participation —Reward employees for innovative material-saving ideas.
o Adopt Digital Documentation—Reduce paper waste by switching to electronicrecords.

By integrating efficient utilization and conservation practices, furniture production machine shops can
significantly reduce waste, lower costs, and contribute to a greener worksite. Implementing these
strategies ensures a sustainable, responsible, and eco-friendly production environment.

— 14.1.2 Ways to Save Energy at the Workplace

Energy conservation in a furniture production machine shop is crucial for reducing operational costs,
improving efficiency, and minimizing environmental impact. Implementing energy-saving strategies
ensures sustainable production while maintaining high productivity.

Below are some effective ways to save energy at the workplace:
Optimizing Machine Operations
e Regular Maintenance and Servicing: Keeping machines well-maintained reduces energy loss due
toinefficiencies such as friction, overheating, or wear and tear.
e Operating Machines at Optimal Load: Running machines at their recommended load capacity
prevents overuse of energy and extends their lifespan.
e Using Energy-Efficient Equipment: Investing in modern, energy-efficient machines with Variable

Frequency Drives (VFDs) helps regulate power consumption.
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Efficient Lighting and Power Management

Smart Heating, Ventilation, and Air Conditioning (HVAC) Practices

Fig. 258: Operating Machines at Optimal Load

Switching to LED Lighting: LED lights consume up to 75% less
energy than conventional incandescent bulbs and have a
longer lifespan. i

Installing Motion Sensors and Timers: Automated lighting

controls ensure lights are only on when needed, reducing ,
unnecessary power usage.

Maximizing Natural Light: Designing workspaces to allow

more daylight reduces dependency on artificial lighting. Vi

Fig. 259: Maximizing Natural Light
Using Energy-Efficient HVAC Systems: Modern HVAC

systems with automatic temperature controls help optimize

energy use.

Regular Cleaning of Air Filters: Dirty filters restrict airflow, causing the system to work harder and
consume more energy.

Insulating Walls and Windows: Proper insulation reduces heat loss in winter and heat gain in

summer, reducing HVAC energy consumption.

Optimizing Compressed Air Systems

Fixing Air Leaks: Even small leaks in compressed air systems can waste significant energy. Regular
inspections and prompt repairs help conserve energy.

Adjusting Pressure Settings: Operating at the lowest effective pressure reduces energy usage
while maintaining performance.

Using Energy-Efficient Compressors: Advanced compressors with variable-speed drives help

match air supply to demand, reducing excess energy consumption.
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Implementing Energy-Efficient Material Handling

e Using Energy-Efficient Motors: IE3 and |E4-rated motors consume less energy compared to

standard motors.

e Optimizing Conveyor and Transport Systems: Running conveyors only when necessary and at

appropriate speeds conserves powetr.

¢ Employing Regenerative Braking Systems: Machines with regenerative braking help recover

energy during deceleration, reducing overall power consumption.

Employee Awareness and Best Practices

e Turning Off Equipment When Not in Use: Ensuring that
machines, computers, and lights are turned off when notin
use prevents unnecessary energy drain.

e Encouraging Energy-Saving Behavior: Conducting training
sessions to educate employees on energy conservation
techniques.

e Establishingan Energy Monitoring System: Tracking energy
consumption helps identify areas for improvement and

implement corrective measures.

Utilizing Renewable Energy Sources

e InstallingSolar Panels: Solar energy can significantly reduce reliance on grid electricity.

e Using Biomass Energy: Waste wood and sawdust from furniture production can be repurposed

into biofuel for heating or power generation.

e Exploring Wind Energy: In some locations, small-scale wind turbines can provide supplementary

power.

Fig. 261: Installing Solar Panels in factory

CAUTION

TURN OFF
MACHINE
WHEN NOT IN USE

Fig. 260: Awareness
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— 14.1.3 Benefits of Periodic Cleaning of Tools and
Equipment

Improves Safety in the Workplace

Ensures Precision and Quality of Work

Regular cleaning of tools and equipment in a furniture production machine shop is essential for ensuring
efficiency, safety, and longevity. Dust, debris, and residues from materials such as wood, adhesives, and
lubricants can accumulate over time, leading to malfunctions and reduced performance.

Below are the key benefits of periodic cleaning:

Enhances Equipment Performance and Efficiency

Prevents Clogging and Blockages: Cleaning removes dust, sawdust, and residues that can obstruct
moving parts and reduce efficiency.
Ensures Smooth Operation: Regularly cleaned tools operate at optimal speed and precision,

preventing unnecessary slowdowns.

Extends the Lifespan of Tools and Machines

Reduces Wear and Tear: Dirt and debris increase friction, causing components to wear out faster.
Cleaning minimizes thisimpact, extending equipment life.
Prevents Rust and Corrosion: Moisture and chemical residues can lead to rust formation. Wiping

down tools and applying protective coatings prevent deterioration.

Reduces the Risk of Accidents: Dirty or poorly maintained
tools may slip, malfunction, or cause unexpected failures,
leading to workplace injuries.

Prevents Fire Hazards: Accumulated sawdust, oil, and
adhesives can become highly flammable. Routine

cleaning helps prevent fire risks.

Maintains Cutting and Measuring Accuracy: Clean saw

Fig. 262: Prevents fire hazards

blades, drill bits, and measurement tools ensure precise
cutsand accurate dimensions.
Prevents Contamination of Materials: Dust and residues can affect adhesive bonding and finishing

quality in furniture production.

Reduces Downtime and Repair Costs

Minimizes Unplanned Breakdowns: A well-maintained machine runs smoothly, reducing
production delays caused by unexpected malfunctions.
Lowers Maintenance Expenses: Preventive cleaning reduces the need for expensive repairs and

partreplacements.
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Helpsin Early Detection of Defects and Anomalies

Compliance with Industry Standards and Regulations

Identifies Loose or Worn-Out Parts: Regular cleaning allows
operators to spot cracks, wear, or loose fastenings before they
cause major damage.

Facilitates Timely Repairs: Detecting minor issues early prevents

costly repairsand machine failures.

Meets Safety and Quality Standards: Regular maintenance

ensures compliance with workplace safety regulations.

Enhances Reputation and Customer Satisfaction: Well-
maintained tools lead to high-quality products, improving fiy 263: saw Blade cleaning

customer trustand business credibility.

Periodiccleaning of tools and equipment is a simple yet effective practice that boosts efficiency, enhances

safety, and reduces maintenance costs. Implementing a structured cleaning schedule ensures tools

remain in optimal working condition, contributing to a smoother and more productive work

environment.
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— Exercise |2

Answer the following questions:

Short Answer Questions:

1. Listthree ways to efficiently utilize and conserve materialsin a workplace.

2. Whatare some effective strategies for saving energy inindustrial operations?

3. Howdoes periodiccleaning of tools and equipment benefit productivity and safety?
4. Describe two methods for reducing material wastage during production.
5

. Whyisitimportantto checktoolsand equipment regularly for proper functioning?

Fill-in-the-Blanks:

1. Onewayto conserve materialis by and unused resources.

2. Turning off machines when notin use helpsto energy.

3. Regularcleaningoftools prevents and extends their

4. Efficient utilization of water can be achieved by using and methods.
5. Properstorage of materials helpsinreducing and improving

True/False Questions:
1. True/False—Energy conservation only appliesto large-scale industries, not small workplaces.
2. True/False — Cleaning tools and equipment regularly can prevent rusting and prolong their
lifespan.
3. True/False — Checking equipment regularly can help identify minor issues before they turn into
major problems.
4. True/False—Wasting materials has no financialimpact on the company.

5. True/False — Proper planning of raw material usage can lead to better efficiency and reduced

costs.
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At the end of this module, you will be able to:

1.

10.

12.

13.

15.

Discuss the process of efficient stacking and storage of materials and workpieces at designated

machine stations, employing proper handling techniques for pasting/pressing machine operation.

Employ critical thinking skills and understanding of quality standards to evaluate the quality of job

work received for pasting/pressing machine operation.

Assist in perform machine setup process and prepare the machine for required pasting/pressing

machining operation.

Demonstrate the ability to assist in applying the appropriate adhesive or glue to workpieces using

designated equipment and techniques.

Discuss the significance of even and consistent distribution of adhesive on proper bonding

between materials.

Demonstrate the skills to assist in operating and monitor the pasting machine for required job

work.

Demonstrate accurate and efficient handling and loading of workpieces onto the machine, using

appropriate handling techniques.

Demonstrate their ability to evaluate and adjust the machine parameters based on job work

requirements.

Demonstrate the skills to assist in operating and monitor the pressing machine for required job

work.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the

pasting/pressing machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the proper

storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting

pasted/pressed materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 15.1: Assist in Workplace Setup for Pasting/Pressing
Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for
pasting/pressing operations.

2. List the key constraints involved in checking the quality of job work received for
pasting/pressing machine operation.
List the functions of different components in a pasting/pressing machine.

4. Explain the purpose and effect of adjusting machine settings, such as temperature, time, and
pressure, on the bonding process.

5. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines.

6. Employ appropriate quality standards and techniques to assess the quality of job work received
for pasting/pressing operation.

7. Assist in the setup and preparation of pasting/pressing machines according to job requirements
following the specified procedures and guidelines.

8. Collaborate with the machine operator in adjusting machine settings, such as temperature,

time, and pressure, to achieve optimal bonding results.

— 15.1.1 About Pasting/Pressing in Panelworks

Pasting and pressing are critical processes in panel manufacturing, ensuring strong adhesion and
durability in furniture, doors, cabinets, and other wood-based applications.

o

Fig. 264: Pressing machine for panel
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¢ Adhesives Used: PVAc (White Glue), PU (Polyurethane), UF (Urea Formaldehyde), Melamine-
based adhesives.

Fig. 265: Pasting process in panel works

Pressing Process in Panel Works
e Purpose: Applies controlled pressure to activate adhesives and create a strong bond between
layers.
e TypesofPressing:
o  ColdPressing (Roomtemperature, high pressure, longer curing time).
o  HotPressing (Heat-activated, fast curing).

o Vacuum/Membrane Pressing (For shaped/curved surfaces).

Fig. 266: Cold Press Machine for Pressing process
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HOT PRESS

Fig. 267: Hot Press Machine for Pressing process

Fig. 268: Vacuum Membrane Press Machine for Pressing process
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Stage Steps Description
1. Surface ¢ Clean the panel using a dry cloth or
Preparation air blower.

e Remove dust, oil, or moisture for
proper adhesion.

¢ Sand the surface if required for
better bonding.

Ensures smooth and contamination-free surfaces for adhesive application.

2. Adhesive
Application

e Select the right adhesive (PVA, PU,
UF, Melamine) based on material

type.

e Apply adhesive evenly using a
roller, brush, or spray.

e Allow open time for the adhesive
to activate before pressing.

Prevents weak bonding and ensures uniform glue distribution.
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¢ Set the correct pressure &
temperature (Cold: 4-10 bar, Hot:
120-150°C, Vacuum: -0.8 bar).

e Ensure uniform pressure for proper
bonding.

Stage Steps Description
3. Panel e Position workpieces correctly to
Alignment prevent shifting.
¢ Use alighment guides if needed for
accuracy.
Prevents misalignment, ensuring strong bonding.
4. Pressing e Select the pressing method (Cold,
Process Hot, Vacuum, or Membrane).
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Determines bonding strength and

panel integrity.

5. Post-Press
Inspection

¢ Check for defects like air bubbles,
poor adhesion, or glue squeeze-
out.

¢ Allow proper curing time before
further processing.

¢ Stack panels properly to avoid
warping.

Determines bonding strength and

panel integrity.

—15.1.2 Importance of Proper Stacking and
Storage of Materials & Workpieces

Proper stacking and storage of materials and workpieces are crucial for ensuring efficiency, quality, and
safety in pasting and pressing operations. Here's why:

e SelectaFlat & Stable Surface: Use aflat storage rack or pallets to prevent warping of panels.

TYPES OF WARPING
THERE ARE FIVE PRIMARY TYPES OF WARPED WOOD

BOW " — Raised atbothends

— Ends curve in
opposite directions

orwino
kink L

CROOK [ i7" — Raisedalong one edge
| s cxms |

— Raised on one end

cup — Both edges are raised

Types of Warping

Flat & Stable Surface

—  B—————
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e Organize by Size & Type: Group materials by size and type for easy identification and retrieval.

MDF Particle
Board

Fig. 269: Labelled stacks with different material types

e Maintain Proper Stacking Height: Avoid excessive height to prevent toppling; follow safety
stacking limits.

Fig. 270: Safe Stacking Height (max 3-4 feet)

e Protect from Dust & Moisture: Cover materials with plastic sheets or store in climate-controlled
areas.

Fig. 271: Covered stacks with protective sheets
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Follow FIFO (First In, First Out) Rule: Use older stock first to prevent adhesive or material
degradation.

Fig. 272: FIFO storage racking system

Ensure Easy Accessibility: Keep frequently used materials at waist height for ergonomic access.

Fig. 273: Work zone as per ergonomics
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e Secure Heavy Items at the Bottom: Stack heavier panels at the base and lighter ones on top to
prevent damage.

o Store Adhesives Properly: Keep adhesives in airtight containers in cool, dry places to maintain
effectiveness.

Fig. 274: Adhesive bottles stored in a dedicated cabinet

— 15.1.3 Key Constraints in Checking the Quality of
Job Work

Proper stacking and storage of materials and workpieces are crucial for ensuring efficiency, quality, and
safety in pasting and pressing operations. Here's why:

e Surface Preparation—Clean workpiece to remove dust, grease, or moisture for strong adhesion

Fig. 275: Surface preparation

—  B—————
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e EvenAdhesive Application—Spread glue uniformly to avoid gaps or excess.

e Precise Material Alignment —Position workpieces correctly to prevent weak joints.

Fig. 276: Precise material alignment

e BondingStrength Check—Ensure proper adhesion by verifying pressing parameters.
e Warping & Deformation—Inspect for warping due toincorrect pressure or temperature.
e Machine Setting Accuracy —Monitor temperature, pressure, and time for consistency.

o Surface Finish Quality — Identify defects like bubbles, wrinkles, or uneven surfaces.

Fig. 277: Identify defects like bubbles, wrinkles, or uneven surfaces

e Dimensional Consistency — Measure panel thickness J\ (LJ—|

for uniformity. bl g "
e Moisture Control — Ensure correct moisture levels to

prevent swelling or shrinkage.

e Proper Curing & Handling — Allow sufficient curing
time before stacking or moving.

Fig. 278: Calliper measuring thickness
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—15.1.4 Functions of Different Components in
Pasting/Pressing Machines

Each pasting and pressing machine consists of several key components that contribute to efficient and
high-quality operations. Understanding these components helps operators ensure proper setup,
maintenance, and troubleshooting.

Machine Type Component Function
Cold Press Hydraulic System Generates controlled pressure for
Machine pressing without heat application.
Pressure Plate Applies uniform pressure on the

workpiece to ensure proper bonding.

Control Panel Allows the operator to set and
monitor pressure and timing.

Hydraulic system

Motor
Control box

Control panel

Machine body

Pressure plate

Hot Press Heating Element Provides the required heat to activate
Machine adhesives for stronger bonding.
Cooling System Cools down the workpiece after

pressing to set the bond.

Pressure Plate Applies both heat and pressure to
ensure firm bonding.

Control Panel Allows adjustment of temperature,
pressure, and time.

—
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Heating Plates _— -

L
® ‘ o l el
) | EE—— . 5
i i Manual & semi-
T i | I automatic controls
Heavy duty 6 L
cylinders m
|I %
= _ 1 | Graphical & tabular
== S £= _ pressure charts
Safety Guard —
= .
Frame Structure
Membrane Membrane Forms a flexible covering that shapes
Press Machine and bonds laminates over 3D surfaces.
Vacuum Chamber Removes air pockets to ensure even
pressing and adhesion.
Heating System Softens laminates for shaping onto
contoured surfaces.

Silicon Membrane Sheet

Control Panel

Vacuum Table

Vacuum Chamber with
Heating System

Workpiece
Clamping System

Vacuum Press Vacuum Pump Creates suction to remove air for
Machine uniform adhesion.
Seal System Ensures airtight sealing for proper

vacuum pressure.

Workpiece Tray Holds the material in place during
vacuum pressing.
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Transparent Lid /
Membrane Frame

Locking
Clamps

— 15.1.5 Importance of Adjusting Machine Settings

inthe Bonding Process

Proper adjustment of machine settings—temperature, time, and pressure—is crucial in achieving strong
and durable bonding in pasting and pressing operations. Each parameter directly impacts the adhesive's
performance, material integrity, and final product quality.

Machine Temperature Time Pressure Image
Type

Cold Press Not Moderate Uniform

Machine applicable to long pressure
(uses room pressing ensures even
temperature time bonding
pressure ensures without
bonding). firm material

adhesion. deformation.
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Hot Press High Shorter Controlled
Machine temperature | time due to | pressure
softens rapid prevents
adhesives and | adhesive excess glue
speeds up activation. squeeze-out.
curing.
Membrane Moderate Longer time | Vacuum
Press heat ensures | allows pressure
Machine smooth material to | ensures even
membrane conformto | adhesion
shaping and molds. without air
adhesion. bubbles.
Vacuum Low to Extended Vacuum
Press moderate time allows | pressure
Machine heat for adhesive to | ensures
softening settle under | uniform
adhesives. vacuum. bonding
without
mechanical

force.
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UNIT 15.2: Assist in Pasting Operation

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. List the characteristics and properties of different adhesives or glues commonly used in the
industry.

2. Explain the process of even and consistent adhesive distribution for achieving proper bonding
between materials.

3. Explain the process of accurate alignment and positioning of materials for proper joining
process.

4. Assist in applying adhesives or glues to the workpieces using the correct application techniques.
Demonstrate skills to apply adhesives evenly and consistently on the workpieces to achieve
proper bonding between the materials.

6. Assist in aligning and positioning the materials to ensure proper joining and prevent

misalignment or gaps.

— 15.2.1 Common Adhesives and Their Properties

Different adhesives and glues are used in pasting/pressing operations based on their bonding strength,
curing time, flexibility, and resistance to heat and moisture.

Selecting the right adhesive ensures durable and high-quality panel bonding.

Machine Commonly Used Key Image
Type Adhesives Properties
Cold Press Not applicable Water-
Machine (uses room based,
temperature requires

pressure bonding). | clamping
pressure for
bonding.

Fevicol SH, Woodlok
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Hot Press Urea- Heat-
Machine Formaldehyde activated,
(UF), Melamine- strong .
Formaldehyde bonding L
(MF), Hot Melt under high fevitite (JEZA
Adhesive (HMA). pressure B
Membrane olyurethane (PU) Flexible,
Press Adhesive, Contact | heat-
Machine Adhesive resistant,
ideal for 3D
laminations
SYNTHET
AD
Vacuum Polyurethane (PU) | High
Press Adhesive, Epoxy strength,
Machine Adhesive suitable for
curved and
non-porous
surfaces
Araldite, Loctite, West System, Fevicol SR

—15.2.2 Ensuring Even and Consistent Adhesive
Distribution for Proper Bonding

Achieving a strong and durable bond in pasting and pressing operations depends on the even and
consistent distribution of adhesive. Proper application ensures optimal adhesion, prevents weak spots,
and minimizes defects such as bubbles, gaps, or excess glue oozing out.

Process of Even and Consistent Adhesive Distribution
1. Surface Preparation
e Cleanthesurfacestoremove dust, oil, or any contaminants.

e Sandorroughenthesurfaceif necessary for better adhesion.

—
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Contaminated Surface Clean Surface

2. Choosingthe Right Adhesive & Application Method
o Selecttheappropriate adhesive based on the material and machine type.

e Useabrush, roller, spray, or automated dispenser for uniform application.

* Ny
Pl

Adhesive Application Adhesive Applicator: Portable, Roller, Brush, Spray

3. Applying Adhesive in Controlled Quantity
¢ Maintain a thin and even coat; excessive adhesive may lead to seepage, while insufficient glue
may cause weak bonding.

e Useameasuring gauge or controlled nozzles for precision.

Correct Glue Application Incorrect Glue Application

—
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4. Ensuring Even Spread

e Spreadtheadhesivein one direction to prevent air pockets.

e Formembraneandvacuum presses, apply adhesive evenly to avoid poolingin corners.

Hand spreading with a brush

Roller application on a panel

5. Allowing Proper Tack Time (If Required)
e Some adhesivesrequire ashortdrying time before pressing (e.g., contact adhesives).

¢ Follow manufacturer guidelinesfor open time and curing duration.

(HMA)

Purmelt

Adhesive Type Common Brand(s) Initial Full Cure Application Use
Tack Time Time
PVA (Polyvinyl Fevicol SH, 15-30 12-24 hours Wood panel
Acetate) Glue Titebond mins bonding, laminations
PU (Polyurethane) Fevicol Marine, 30-45 24-48 hours Moisture-resistant
Adhesive Gorilla Glue mins panel joining
EVA (Ethylene Jowat, Henkel 5-10 mins 8-12 hours Edge banding,
Vinyl Acetate) furniture laminations
Glue
Urea- AkzoNobel, Prefere 20-30 24 hours High-strength veneer
Formaldehyde 4151 mins & plywood bonding
(UF) Adhesive
Contact Adhesive Fevicol SR 998, 3M 10-15 24-48 hours Decorative laminate
(Solvent-Based) 1357 mins & veneer application
Water-Based Arofine, Fevicol 10-20 24 hours Heat-resistant panel
Contact Adhesive HeatX mins pressing
Hot Melt Adhesive | Jowatherm, Henkel | 30-90 sec 4-6 hours Edge banding,

veneer fixing

— T
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6. Applying Sufficient Pressure for Bonding
e Useuniform pressure through rollers, clamps, or press machines for full adhesive contact.

e Ensure properalignment to avoid shifting of workpieces.

Panel inside a cold/hot press machine with even pressure distribution

7. Curing and Quality Inspection
o Allowthe adhesive to cure fully before moving the workpiece.

o Inspectforgaps, weakjoints, or excess adhesive residue.

A finished panel with a smooth and strong bond

—15.2.3 Ensuring Accurate Alignment and
Positioning for Proper Joining

Proper alignment and positioning of materials are critical to ensuring a strong, durable bond in
pasting/pressing operations. Misalignment can lead to weak joints, uneven surfaces, or material wastage.
The alignment process varies slightly based on the type of pressing machine used.

Process of Accurate Alignment and Positioning

—  B——————
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Pre-Fitting Check

[

Marking & Guiding Pre-Fitting Check
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UNIT 15.3: Assist in Pressing Operation

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the process of proper loading and unloading techniques for safe and efficient machine
operations.

2. List the impact of standard ranges and recommended values for pasting/pressing operation.

3. Describe the importance of following standard operating procedures and safety guidelines to
ensure safe and efficient machine operation.

4. Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

5. Support the machine operator in loading and unloading workpieces onto and off the machine
table or holding fixtures.

6. Assist in adjusting the pasting/pressing parameters, such as pressure, thickness, and duration,
etc., based on the materials and adhesive types.

7. Assist the operator in following standard operating procedures and safety guidelines for
pasting/pressing machine operation, adhering to the specified procedures and safety protocols.

9. Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.

—15.3.1 Proper Loading and Unloading Techniques for
Safe and Efficient Machine Operations

Proper handling of materials during loading and unloading is crucial for safety, precision, and machine
longevity in panelwork operations. Below are the steps tailored for each type of machine.

Cold Press Machine
Used for gluing veneer, laminates, or plywood onto wooden surfaces.

e Loading Process: Ensure materials are clean, dry, and cut to size; apply adhesive evenly using a
roller or spray; position the wooden panel/veneer precisely on the coated surface.

o Machine Setup: Adjust pressure settings and position the stack correctly under the platen.

o  StartPressing Cycle: Lower the platen gradually to apply uniform pressure.

I —
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Fig. 279: Aligning veneer sheets on a wooden board Fig. 280: Loading process

Manual to Automatic Pressure meter with pressure setting
indicator

Compression holding timer Geared bar for smooth movement

¢ UnloadingProcess
o Press Release: Once curing time is completed, gradually
release pressure.
o Careful Removal: Lift the panel carefully to avoid damage
or misalignment.
o Quality Inspection: Check bonding strength, thickness

uniformity, and surface defects.

o Stacking & Storage: Place completed panels on a level  Fig. 281: Press release

surface for proper curing.
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Hot Press Machine

Used for high-pressure bonding of laminates, MDF, or
plywood with heatand pressure.

e Loading Process: Ensure moisture-free panels and
adhesives, apply glue evenly with an automatic roller,
and stack layers using alignment guides to prevent
shifting.

Fig. 283: Machine settings

o Machine Settings: Adjust temperature, pressure, and pressing time based on material

type.
o  StartPressing Cycle: Heat and pressure activate the glue, ensuring a strong bond.
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HOT PRESS

Adjusting temperature settings before pressing

e UnloadingProcess
o  CoolingPeriod: Allow the panel to cool slightly before releasing pressure.
o  CarefulHandling: Remove workpieces slowly to avoid warping due to residual heat.
o  FinalInspection: Checkfor proper adhesion, even bonding, and smooth surface finish.

o Stacking & Storage: Storeinadry, level space to prevent bending or deformation.

HOT PRESS

Fig. 284: Inspecting a finished laminate board after unloading

Vacuum Membrane Press Machine
Used for laminating PVCfilms, veneers, or decorative sheets onto MDF and wood panels.

e Loading Process: Ensure the MDF panel is dust-free and dry, then apply PU or water-based
adhesive evenly over the surface.

o Membrane & Material Alignment: Place the PVC film or veneer on the MDF board
carefully.
o Vacuum Chamber Sealing: Close the lid to create an airtight seal for uniform pressing.

o Startthe Press Cycle: The vacuum removes air, pressing the film tightly onto the surface.
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Start the Press Cycle

¢ UnloadingProcess
o Cooling & Release: Let the vacuum cycle complete before opening the lid.
o Peeling & Trimming: Remove excess film carefully for a clean edge finish.
o Quality Check: Ensure film adhesion, smoothness, and absence of air bubbles.

o Storage: Stack processed panels with soft separators to prevent surface damage.

[

Fig. 283: Inspecting a laminated MDF panel after vacuum pressing
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Vacuum Press Machine (For Small Components & Veneering)
Used for bending wood, veneering, and laminating small or curved components.

e LoadingProcess: Ensure wooden components are moisture-controlled, then apply glue evenly for
uniform bonding.

o Correct Positioning: Place veneer or laminate sheet carefully on curved wood
components.
o Vacuum Chamber Setup: Secure the flexible membrane over the materials.

o  StartVacuum Process: The membrane conforms to the shape, ensuring tight adhesion.

Small wooden pieces being positioned for veneer application in a vacuum press

¢ UnloadingProcess
o Cycle Completion: Allow the press to complete its cycle before opening.
o  Careful Removal: Lift the bent/veneered components gently to avoid misalighment.
o  FinalInspection: Checkfor glue consistency, smooth finish, and edge bonding.

o Storage & Handling: Stack pieces in a way that retains their shape until full curing.

Operator removing a curved wooden panel after vacuum pressing
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— 15.3.2 Impact of Standard Ranges & Recommended

Values for Pasting/Pressing Operations

Properly adjusting parameters like pressure, thickness, and duration ensures strong bonding, material

stability, and defect-free finishes in panelwork. Below are key parameters and theirimpacts:

Parameter

Standard Range &
Recommended Values

Impact on Pasting/Pressing

Pressure (kg/cm?)

Cold Press: 3-5 kg/cm?

Hot Press: 5-10 kg/cm?

Ensures even adhesion, prevents air
pockets or weak bonding.

Temperature (°C)

Hot Press: 5-10 kg/cm?

Proper activation of heat-sensitive
adhesives for durable bonding.

Pressing Time
(minutes)

Cold Press: 20-40 min

Hot Press: 3-6 min

Allows adhesive curing; incorrect
timing can cause weak bonds or
over-compression.

Adhesive Application
(g/m?)

100-200 g/m? (varies by
adhesive type)

Ensures optimal coverage; excess
causes squeeze-out, while
insufficient adhesive weakens
bonding.

Material Thickness

Plywood/MDF/Laminates:

Impacts pressing time and pressure

Pressing)

(mm) 3-25 mm settings for uniform bonding.
Vacuum Pressure (for | -0.8 to -0.9 bar Maintains proper suction for
Membrane Press & uniform adhesion without trapped
Vacuum Press) air bubbles.

Curing Time (Post- 8-24 hours Ensures full adhesive strength

before further processing.
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—15.3.3 Importance of Standard Operating

Procedures in Pasting/Pressing Operations

Following standard operating procedures (SOPs) and safety guidelines is crucial for ensuring both
operator safety and efficient machine operation in pasting/pressing processes. Adhering to these
protocols minimizes the risk of accidents, enhances machine longevity, and ensures consistent product
quality.

Key aspectsinclude:

o Personal Safety: Wearing appropriate PPE (gloves, safety glasses, ear protection) to prevent
injuries.

¢ Machine Inspection: Checking for wear, leaks, or malfunctions
before operation.

Fig. 287: Machine inspection

¢ Proper Setup: Ensuring correct pressure, temperature, and adhesive application settings based on
material type.

+
-0—
—0
—

Fig. 288: Machine setup

¢ Safe Handling: Using correct loading/unloading techniques to avoid material damage and
operator strain.
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Hot Press (Single Platen)

Hot Press (Multi Platen)

Loading: Ensure the worktable is clean
and free from dust or debris. Align the
panel properly to avoid misplacement and
ensure even pressing. Use lifting aids (e.g.,
vacuum lifters, roller conveyors) to
minimize manual strain. Position the
material centrally to distribute pressure
evenly. Apply protective sheets if required
to prevent surface damage.

Loading: Ensure all platens are clean and
free from dust or adhesive residues. Load
panels sequentially, starting from the
bottom platen to the top. Use mechanical
handling systems (e.g., automated
loaders, hydraulic lifts) for efficient
loading. Maintain even spacing between
panels to ensure uniform pressure
distribution. Use anti-adhesive release
sheetsif necessary to prevent sticking.

Unloading: Allow sufficient cooling time
before removing the panel to prevent
warping or distortion. Use lifting aids or
mechanical supports (e.g., conveyor belts,
vacuum lifters) for safe handling. Stack
processed panels on flat, stable surfaces
to avoid bending or damage. Avoid
dragging materials; lift and place them
gently using ergonomic postures.
Regularly clean platen surfaces to remove
adhesive buildup and maintain quality.

Unloading: Open the press fully and allow
panels to cool properly before unloading.
Unload one platen at a time, starting from
the top, to prevent sudden weight shifts.
Use conveyor belts, lifting tools, or
vacuum lifters to handle panels efficiently.
Stack panels properly to prevent warping
or damage. Monitor platen surfaces for
adhesive buildup and clean regularly to
maintain quality.

Emergency Protocols: Understanding shutdown procedures and having fire extinguishers and
first-aid kits accessible.

First Aid Kit

Fire Extinguisher
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e Emergency Protocols: Understanding shutdown
procedures and having fire extinguishers and first-
aid kitsaccessible.

Fig. 289: Keep the things at designated place

Strict adherence to these SOPs ensures smooth, safe, and high-quality pasting/pressing operations while
maintaining workplace safety.

— 15.3.4 Proactive Monitoring for Quality and Defect
Detection in Machine Operations

Actively monitoring machine operations is essential to maintaining high-quality output and preventing
defects. By continuously observing parameters such as pressure, temperature, and adhesive distribution,
operators can detectirregularities like misalignment, uneven bonding, or equipment malfunctions.

Fig. 290: Actively monitoring machine operations

I —



Participant Handbook

Actively monitoring machine operations is essential to maintaining high-quality output and preventing
defects. By continuously observing parameters such as pressure, temperature, and adhesive distribution,
operators can detectirregularities like misalignment, uneven bonding, or equipment malfunctions.
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UNIT 15.4: Workplace and Equipment Management for
Pasting/Pressing Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:
1.

Explain the specific cleaning procedures for the pasting/pressing machine and its components,
ensuring proper maintenance.

Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.

List the visual and tactile indicators of defects in finished materials.

Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the pasting/pressing process.

Assist the operator in cleaning and maintaining the pasting/pressing machine and its parts.
Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the pasting/pressing process.

—15.4.1 Cleaning Procedures for Proper Maintenance
of Pasting/Pressing Machines

Regular cleaning of pasting/pressing machines is crucial to ensure smooth operation, prevent adhesive
buildup, and extend machine life.
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Machine Type Cleaning Procedure
Cold Press - Wipe pressing plates to remove dust and glue residue.
Machine

- Clean hydraulic cylinders and pressure gauges to maintain consistent force.

- Lubricate moving components to prevent wear.

L2 e
%

Hot Press - Remove adhesive build-up from heated plates using a non-abrasive cleaner.
Machine

©

- Check and clean hydraulic system components to ensure stable pressure.

- Inspect and clear ventilation openings to prevent overheating.

oo
-
L
- |
[
- | 0
— v
0
Vacuum - Clean the silicone membrane with a soft cloth and mild detergent to avoid
Membrane surface damage.

Press
- Inspect and clean vacuum hoses and seals to maintain proper suction.

- Remove dust from the control panel and ensure valves are free of
blockages.
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Benchtop - Wipe down the pressing surface and remove excess adhesive.

Vacuum Press

- Check and clean vacuum pump filters to maintain efficiency.

- Lubricate seals and gaskets to ensure airtight operation.

—15.4.2 Principles of Organizing and Managing
Workspace for Panel Storage and Waste Disposal

Following these principles enhances efficiency, reduces material damage, and ensures compliance with
safety regulations.

e PanelStorage:
o  Stack panels horizontally on level surfaces with separators to prevent warping.
o Maintainadryand well-ventilated area to avoid moisture damage.

o Labeldifferent paneltypesfor quick identification and organized workflow.

I — T
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Fig. 291: Panel storage

o Efficient Workspace Layout:

Keep high-trafficareas clear to ensure smooth material handling.

Designate separate zones for raw materials, processing, and finished products.

Fig. 292: Efficient workspace layout

e Waste Disposal Procedures:

Segregate waste into recyclable (wood scraps, sawdust) and non-recyclable (adhesive

containers).

Dispose of chemical waste (adhesive residues, solvents) as per safety guidelines.

Regularly clear workstations to maintain a clean and hazard-free environment.

Wood Scrap

Adhesive Containers
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— 15.4.3 Visual and Tactile Indicators of Defects in
Finished Materials

Inspecting these indicators ensures product quality, durability, and adherence to industry standards.

Indicator Type | Defect Description Image
Visual Surface Visible marks or
Scratches lines on the

surface due to

improper

handling.
Visual Bubbling Raised areas

caused by

trapped air or
excess adhesive.

Vacuum Press | Wrinkles/ Uneven surface

Machine Waves texture due to
improper
pressing or

misalignment.
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Visual

Glue Marks

Visible excess
adhesive
causing stains or
discoloration.

Visual

Discoloration

Uneven color
tone due to
poor adhesive
application or
material
defects.

Tactile

Rough
Texture

Uneven or
grainy surface
feel due to poor
finishing.

Tactile

Weak
Adhesion

Loose or peeling
edges indicating
poor bonding.
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Tactile Thickness Uneven surface
Variations levels detected
by touch,
affecting
uniformity.

—15.4.4 Importance of Maintaining Accurate
Documentation in the Pasting/Pressing Process

Maintaining precise records of manufacturing specifications and quality control inspections is essential
for ensuring consistency, traceability, and compliance in the pasting/pressing process.

Proper documentation helpsin:

e Quality Assurance: Ensures adherence to set standards, minimizing
defects and rework. N\

e Process Consistency: Provides reference for uniform application of
adhesives, pressure, and temperature. ' ]

e Traceability & Compliance: Helps track production history and meet
regulatory requirements.

e Defect Identification & Rectification: Assists in identifying process

gapsand implementing corrective actions.

. .. . . Fig. 293: Panel storage
e Operational Efficiency: Streamlines workflow, reducing errors and g g

production downtime.

By maintaining accurate records, manufacturers can optimize production
efficiency, uphold product quality, and enhance customer satisfaction.




Participant Handbook

—Notes
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1.

1.

2
3.
4
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Answer the following questions:

Short Answer Questions:

1.

What are the key considerations for efficient stacking and storage of materials at designated
machine stations?

How does proper handling of workpieces affect the quality of pasting/pressing operations?
Explain the significance of even and consistent adhesive distribution in ensuring strong bonding.

What factors should be considered when evaluating the quality of job work received for
pasting/pressing operations?

Describe the key steps involved in setting up a pasting/pressing machine before operation.

Fill-in-the-Blanks:

Proper stacking and storage of materials help in preventing and improving
The adhesive must be evenly applied to ensure bonding between materials.
Adjusting machine parameters based on job work requirements helps maintain and
Regular cleaning and maintenance of the pasting/pressing machine prevent and
ensure smooth operation.

Quality inspection of pasted/pressed materials helps in identifying before final
processing.

True/False Questions:

True/False—The placement of workpieces on the machine does not affect the quality of bonding.

. True/False—Proper adhesive application is crucial for achieving a strong and durable bond.

True/False—Cleaning the pressing machine only needs to be done once a month.

. True/False — Monitoring machine settings and making adjustments during operation can prevent

defectsin the final product.

True/False—Proper disposal of waste materialsis an important part of workspace management.
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— Key Learning Objectives | ¢
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At the end of this module, you will be able to:

1.
2.

10.

11.

12.

Explain process of loading and unloading during cutting/sizing machine and associated fixtures.

Discuss various methods and techniques for adjusting different machine parameters to achieve

desired cutting/sizing outcomes.

Discuss different principles and techniques of measurement and marking for cutting/sizing

operations.

Demonstrate the skills to assist in operating and monitor the cutting/sizing machine for required

job work.
Explain process of loading and unloading during cutting/sizing machine and associated fixtures.

Discuss various methods and techniques for adjusting different machine parameters to achieve

desired cutting/sizing outcomes.

Discuss different principles and techniques of measurement and marking for cutting/sizing

operations.

Demonstrate the skills to assist in operating and monitor the cutting/sizing machine for required

job work.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the

cutting/sizing machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the proper

storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting cutting/sizing

materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 16.1: Assist in Workplace Setup for Cutting/Sizing
Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for
cutting/sizing operations.

2. List the key constraints involved in checking the quality of job work received for cutting/sizing
machine operation.

3. Explain the components and functions of machine setup, including adjusting blade height,
alignment, and mitre angles to achieve accurate and consistent results.

4. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines.

5. Employ appropriate quality standards and techniques to assess the quality of job work received
for cutting/sizing operation.

6. Assist in the setting up cutting/sizing machines, adjusting blade height, alignment, and mitre

angles to ensure accurate and consistent results in practical scenarios.

— 16.1.1 About Cutting/Sizing in Panelworks

Cutting and sizing in panelworks involve precisely cutting large wood-based panels like MDF, plywood,
particleboard, and laminates into required dimensions using specialized machines.

The process ensures accuracy, efficiency, and minimal material wastage, making it crucial for furniture
andfittings production.

Machines Used in Cutting/Sizing

e PanelSaw Machine—Used for straight cuts on large panels, ensuring high precision.

Fig. 294: Using a panel saw machine

I — T,
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¢ Beam Saw Machine — Ideal for bulk cutting of multiple panels simultaneously with automated
accuracy.

Fig. 295: Using a beam saw machine

¢ Nesting Cutting Machine — Uses CNC technology for optimized cutting with minimal material
waste.

Fig. 296: Using a nesting cutting machine
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—16.1.2 Importance of Proper Stacking and Storage of —
Materials and Workpieces for Cutting/Sizing Operations

Proper stacking and storage of materials in cutting/sizing operations ensure safety, efficiency, and
material quality.

It minimizes damage, prevents warping, and allows smooth workflow in panelworks.

Fig. 297: Stacking and storage of materials and workpieces

Key Reasons for Proper Stacking & Storage:
e Prevents Material Damage: Avoids bending, chipping, or surface scratches on panels.
e EnsuresSafety: Reduces risks of falling materials and workplace accidents.
e Maintains Efficiency: Organized storage allows easy access and faster processing.

e Preserves Material Quality: Protects panels from moisture, dust, and temperature variations.

WRONG RIGHT

Fig. 298: Correct way of stacking/storing the material

I —
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— 16.1.3 Key Constraints in Checking the Quality of Job Work —
for Cutting/Sizing Operations

Ensuring quality in cutting/sizing operations requires checking multiple factors to maintain accuracy,
consistency, and defect-free output.

Constraint Description

Material Dimensions Verify panel thickness, width, and length as per job specifications.

Surface Quality Check for scratches, dents, or rough edges that could impact
finishing.

Edge Straightness & Ensure precise 90° cuts and straight edges for proper assembly.

Squareness

Cutting Accuracy Compare actual cut sizes with required dimensions to maintain
uniformity.

Panel Stability Ensure the material is free from warping or bending that may

cause misalighment.

Adhesive Residue or Inspect for glue stains or inconsistent lamination that could affect
Coating Defects bonding.
Moisture Content Measure moisture levels in wood-based panels to prevent

shrinkage or expansion post-cutting.

Plywood

Fig. 299: Measure dimensions of material
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Fig. 300: 90° cuts and 45° cuts

—16.1.4 Components and Functions of Machine Setup for —
Cutting/Sizing Operations

Proper machine setup ensures accuracy, consistency, and safety in cutting and sizing wood panels. The
key setup components and their functionsinclude:

Component Function Image

Blade Height Adjusts the saw
Adjustment blade height based
on material
thickness to
ensure clean and
precise cuts.
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Blade Ensures the blade
Alignment is parallel to the
fence and cutting
line to prevent
deviations and
misalignment.
Mitre Angle Adjusts the blade
Setting tilt angle (0°-45°)

for angled or bevel
cuts, ensuring
accurate joinery.
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Rip Fence
Adjustment

Maintains consistent
width for repeated
cuts and ensures
straight-line cutting.

Scoring Blade
(if applicable)

Reduces chipping
and tear-out in
laminated or
veneered panels.

maintaining machine
efficiency.

«M"’f//fff’r
MAIN BLADE SCORING BLADE
Speed and Adjusts the cutting
Feed Rate speed and material
Control feed rate to match
material type and
thickness for clean
edges.
Dust Removes sawdust
Extraction and debris, ensuring
System visibility and
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UNIT 16.2: Assist in Cutting/Sizing Operation

— Unit Objectives |©

At the end of this unit, participant will be able to:

1.

10.

11.

12.

13.

14.

Explain process of proper loading and unloading techniques for safe & efficient machine
operations.

List various methods for positioning and securing materials on cutting/sizing machines, utilizing
clamps, jigs, or other appropriate methods.

Discuss the process of adjusting various machine parameters and their impact on the desired
cutting/sizing outcomes.

Describe the importance of measurement and marking for cutting/sizing operations.

Describe the importance of following standard operating procedures and safety guidelines to
ensure safe and efficient machine operation.

Discuss the impact of applying printed labels on finished panels.

Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

Support the machine operator in loading and unloading workpieces onto and off the machine
table or holding fixtures.

Employ appropriate methods in positioning and securing of materials on cutting/sizing
machines.

Assist in adjusting machine parameters during the cutting/sizing process, using the appropriate
methods and techniques.

Assist in performing accurate measurement and marking on the job work for cutting/sizing
operations, applying the principles and techniques discussed.

Assist the operator in following standard operating procedures and safety guidelines for
cutting/sizing machine operation, adhering to the specified procedures and safety protocols.
Apply printed labels on finished panels accurately, ensuring ease in tracking and identification
as per the purpose discussed.

Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.
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Saws.

RIGHT ANGLE CUT

Panel saws are used to cut large panelsinto smaller sizes.

— 16.2.1 About Cutting/Sizing Machines for Panelworks

BEVEL CUT

Fig. 301: Cutting of large panels

SLOTTING

They range from small manually-operated table saws to highly-automated numerically controlled (NC)

Some production systems also have automated in-feed and out-feed mechanisms to minimise the
amount of manual handling required to move sheets around.

Machine Manual Semi-Automatic Automatic
Type
Panel Operator manually Motorized blade CNC-guided with
Saw pushes panels through adjustments; some models | programmed cuts and
the blade. have a sliding table for automatic material

easier handling. feeding.

Beam Mostly unavailable in a Manual loading but Full automation with

Saw fully manual version. automatic cutting panel feeding, cutting,
sequence. and stacking.

Nesting Not available in a manual | Manual sheet placement Fully automated CNC

Cutting version. with automated cutting nesting with vacuum

Machine head movement. hold-down and

automated unloading.

Panel saws that are designed to cut laminated boards often have a scribing blade (also called a 'scorer') in
front of the main saw blade.
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%)

T

riving main scribing blade
knife blade (scorer)

Fig. 302: Scribing blade

It cuts slightly into the underside of the panel before the main blade cuts through the full thickness.

This helps to stop the problem of 'break-out' occurring on the underside of the board, where the surface
chipsoutas the teeth pull through the material.

Onthe otherside of the main blade is a riving knife.
Thisis a piece of steel shaped to match the curve of the saw blade.

Its purpose is to stop the material on either side of the kerf (the saw cut) from closing up and jamming the
blade.

— 16.2.2 Types of Blades and Tooth Profiles

Kitchen and bathroom manufacturers generally use tungsten
carbide tipped (TCT) blades, because they are very hard
wearing and suitable for cutting boards that contain glues
and laminated veneers.

The tooth profiles can vary, depending on the types of boards
being cut.

Fig. 303: Tungsten Carbide Tipped blades

—  B———————
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Square top teeth

Alternate top bevel (ATB) teeth

Triple chip teeth

Square top teeth are
ground square.

Alternate top bevel (ATB) teeth
are bevelled in opposite

Triple chip teeth also have a
different profile on every

directions on every second second tooth.

They cut both sides of the tooth.

'kerf', or saw cut, at the
same time, so they are fast
and efficient.

The 'leading' tooth has a
double 45-degree corner
bevel.

They cut much more cleanly
than square top teeth, and
virtually eliminate tear out

However, they tend to tear
problems.

out the grain or chip out
surface laminates at their
exit point.

The second tooth, or
'raker', removes the two
corners left behind by the
bevels in the leading tooth.

However, the leading point is
easily damaged and

sharpening is more difficult. This blade requires more

maintenance, but is the
most suitable for plastic
laminates.

—16.2.3 Safe and Efficient Cutting/Sizing Machine
Operations for Panelworks

Safe and efficient cutting/sizing machine operations in panelworks require proper material handling,
precise machine setup, and adherence to safety protocols.

Operators must ensure correct blade adjustments, secure material positioning, and use protective gear to
prevent accidents. Regular maintenance and dust extraction systems help maintain machine
performance and workplace safety. Continuous monitoring of cuts ensures accuracy and minimizes
material wastage.

I —
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Types of Saws

o Sliding table panel saws have a sliding table that allows the operator to push the board manually
through the saw blade.

On some saws the settings are all manually adjusted, but on others they can be computer
controlled.

Fig. 304: Panel saw (Manual)

Fig. 305: Panel saw with touch screen

¢ Numerically Controlled (NC) beam saws are controlled by a computer program and designed for
high volume production work.

The loading and stacking mechanisms are often automated, and the saws can cut several panels
atonce.

Fig. 306: Beam saw machine
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o Wall/Vertical saws are used in workplaces where floor space is limited.
The saw and frame are mounted to a wall, leaving the floor clear for loading and unloading the

panels.
They require a special type of saw blade because they don't have a scribing blade.

Fig. 307: Wall saw/ Panel vertical saw

— 16.2.4 Cutting/Sizing Operations in Panel Saw

Safe and efficient cutting/sizing machine operations in panelworks require proper material handling,
precise machine setup, and adherence to safety protocols.

Telescopic ruler Divider knife

[ ] Auxiliary countertop
Angle ruler
Manual press ®

Double-layer
push table

Control panel

®
Main switch

»  pusher support
hp‘ Angle dial

feeding roller

Fig. 308: Panel Saw
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S.No.

Step

Image

Up — Down
Movement of
Main Saw on
Precision Round
Guide

Up —Down
Movement of
Scoring Saw with
Memory Reference
Stop

-~

up f
= o DowN §

Lateral Movement
of Scoring Saw

Anodized
Aluminium Rip
Fence Slides on
Heavy Round Bar
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S.No.

Step

Image

Fine Setting
Mechanism for
Precise
Measurement

Ripfence Setting
for Thin Panel
Parallel Cutting

Saw Units Angular
Tilting Up to 450
with Digital Read
Out

Start the Machine
Main Switch and
On the Drill
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S.No. Step Image
9. 45°Angular Panel
Cutting
10. Chip Free Perfect
Angular Cutting
11. Telescopic Cross
Cut Fence Can Be
Extended Up to
3200 mm
12. Scale with Magnify

Glass
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S.No.

Step

Image

13.

Chip Free Perfect
Cutting

14.

Aluminium Cross
Cut Fence Angular
Cut Setting

15.

Angular Cross
Cutting
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S.No. Step Image
16. Hold Down Clamp

for Cutting Small

Panel
17. Use of Pusher for

Small Panels

Parallel Cutting

— 16.2.5 Cutting/Sizing Operations in Beam Saw

Safe and efficient cutting/sizing machine operations in panelworks require proper material handling,
precise machine setup, and adherence to safety protocols.

8 Clamps with a protective grip CNC-controlled program fence
Side pusher for workpieces  system for sensitive workpieces with high positioning accuracy
up to 1200 mm . o
A Electronic adjustment
Separate motor for :

. : of the scoring unit

scoring unit .

Terminal at eye level with

intuitive operator interface and

optimizing software
.

Saw carriage with rack
and pinion drive

- Pressure beam opens sensor-controlled
depending on the book height *

.

Movable air cushion tables for
- Sensor-controlled saw blade height in - - convenient workpiece handling
relation to the book height

Roller device for easy
loading and unloading
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Multiple panels are stacked —either one panel at atime or the whole stack is pushed to the cut position.
These saws consist of:

¢ apanelhandlingareaabout waist high where whole panels are stacked for sawing

e apower-operated beam which clamps panels during the cut

e acircular saw which cuts the panels - there may be a smaller powered blade for scoring prior to
cutting

e a programmable panel pusher mechanism that moves panels into position for cutting - large
machines may have a rotation system to change the direction panels are presented to the saw.

Fig. 309: Useful for different sizes of workpieces

S.No. Step Image
1. Control Center
2. Solid air cushion

tables
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Sawing Unit

Prescoring saw

Inspection &
storage access
door

Single Press -
Angle pressure
device

Line laser for
cutting line
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Freely
programmable rip
fence

Workpiece clamps

10.

Remnant cutting
device integrated
into the pressure
beam
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11. Infinite clamping
pressure

12. Charging rollers

13. Hand-held control
unit

14. The high
performance
software package
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— 16.2.6 Cutting/Sizing Operations in Nesting Cutting
Machine

Safe and efficient cutting/sizing machine operations in panelworks require proper material handling,
precise machine setup, and adherence to safety protocols.

Theterm "nesting" refers to the arrangement of parts on a sheet of material to optimize cutting efficiency.

The software determines the best layout for cutting the required shapes from the panels, ensuring
minimal scrap material.

e Machine Setup: Once the design is finalized, the CNC nesting machine has the appropriate tools
and materials. Thisincludes loading the panel material onto the machine's worktable.

Fig. 310: Nesting cutting machine

e Cutting and Processing: The machine executes the cutting, drilling, and engraving processes as
programmed. It moves the cutting head or the material itself to perform various operations, often
inasingle pass.

e Quality Control: After processing, the finished parts are inspected for quality, ensuring they meet
the required specifications.

Understanding the components of a CNC nesting machine is crucial to grasping how it operates:

o Frame and Worktable: The structural foundation of the machine that supports the workpiece
during processing.

e Gantry System: This system holds the cutting head and moves it across the worktable to perform
various operations.

o Spindle: The spindle houses the cutting tool and rotates at high speeds to cut through the
material.

e Control System: This includes the computer and software that manage the machine's operations,
translating design filesinto actionable commands.

o Drive System: The motors that power the movement of the gantry and spindle, allowing for
precise control of cutting paths.
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Automatic Barcode
Lahellingl

Cutting / Slotting /
Grooving / Vertical
Drilling

Automatic Lifting
Platform

Automatic

Nesting Software
Automatic Unloading Conveyer Belt

Fig. 311: Automatic nesting machine

Process of using Nesting Cutting Machine:
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S.No. Image
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UNIT 16.3: Workplace and Equipment Management for
Cutting/Sizing Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:
1.

Explain the specific cleaning procedures for the cutting/sizing machine and its components,
ensuring proper maintenance.

Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.

List the visual and tactile indicators of defects in finished materials.

Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the cutting/sizing process.

Assist the operator in cleaning and maintaining the cutting/sizing machine and its parts.
Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the cutting/sizing process.
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— 16.3.1 Cleaning and Maintenance Procedures for
Cutting/Sizing Machines

Proper cleaning and maintenance of cutting/sizing machines ensure precision, longevity, and safe
operation.

Below are the specific cleaning steps for Machines:

Fig. 313: Signs of Wear and Tear
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Machine Daily Cleaning Weekly Maintenance Monthly Inspection &
Type Deep Cleaning
Panel - Power off and - Lubricate guide rails and - Verify blade alignment
Saw disconnect before moving parts. and scoring unit
cleaning. adjustment.
- Remove sawdust from - Inspect belts and pulleys - Check electrical
the surface, table, and for wear. components and wiring.
fence using a dry cloth or
vacuum.
- Clean saw blades with a | - Clean and empty the dust | - Inspect table and fences
soft brush and resin collection system. for smooth operation.
remover.
- Check dust extraction
ports and clear any
blockages.
Beam - Clear dust and wood - Lubricate moving parts - Deep clean the motor
Saw particles from the such as rollers, rails, and housing and cooling fans.
worktable, clamps, and bearings.
guide rails.
- Use compressed air to - Inspect - Check saw blade tension
clean internal hydraulic/pneumatic and replace if worn.
components and dust systems for leaks or
collection ducts. blockages.
- Wipe down sensors and | - Test emergency stop - Align the beam and
safety guards. buttons and safety sensors. | guide system for accurate
cuts.
Nesting - Remove dust from the - Lubricate guide rails, ball - Verify CNC calibration for
Cutting CNC bed and vacuum screws, and linear bearings. | precise cutting.
Machine | suction holes.
- Clean the cutting spindle | - Check the dust extraction | - Inspect electrical
and router bits after each | system and clean or replace | connections and coolant
use. filters. systems (if applicable).
- Wipe down - Inspect and tighten loose | - Perform software
touchscreens and control | bolts and fasteners. updates and backup
panels. machine settings.
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Following these cleaning and maintenance procedures will enhance machine efficiency, ensure precision,
and extend the lifespan of the equipment.

Fig. 314: Electrical safety

—16.3.2 Principles of Organizing and Managing
Workspace for Panel Storage and Waste Disposal

Efficient workspace organization is essential for smooth operations, safety, and productivity in panel
cutting/sizing processes. Below are key principles for panel storage and waste disposal procedures:

Panel Storage Organization:

Categorized Storage: Store panels based on material type, thickness, and size for easy accessibility.

Vertical or Horizontal Racks: Use vertical storage for space-saving or horizontal stacking with
separators to prevent warping.

Climate Control: Maintain proper humidity and temperature to prevent panel swelling or damage.

Labelling System: Mark panels with identification tags for quick retrieval and inventory
management.

Safe Handling: Use lifting equipment or proper stacking techniques to prevent injuries and
damage.

— T
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Fig. 315: Importance of Functional Safety Features

Waste Disposal Procedures:

Segregation: Separate usable offcuts, sawdust, and scrap waste for efficient recycling or disposal.

Recycling Practices: Collect sawdust for compressed wood products, and repurpose offcuts for
small-scale projects.

Designated Disposal Bins: Use clearly labelled bins for different types of waste, ensuring
compliance with safety and environmental regulations.

Routine Cleaning: Keep work areas free from debris and dust accumulation to maintain a safe and
organized workspace.

By implementing these principles, operators can enhance workflow efficiency, reduce material wastage,
and promote a safer working environment.

— 16.3.3 Visual and Tactile Indicators of Defects in
Finished Materials

Properinspection of finished materials in Panel Saw, Beam Saw, and Nesting Cutting Machines is crucial to
ensure quality.

Visual defects like chipping, burn marks, and misalignment indicate issues with blade settings,
feedrate, or pressure adjustments.

Tactile defects such as rough edges, uneven surfaces, or friction marks suggest tool wear or
improper machine calibration, requiring timely maintenance and corrections.
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Fig. 316: Proper calibration prevents inaccuracies that can result in wasted materials and time

Machine
Type

Visual Indicators

Tactile Indicators

Panel
Saw

- Chipping & Tear-out: Rough
edges due to incorrect blade
selection or dull blades.

- Sharp or Jagged Edges: Poorly finished cuts
needing further sanding.

- Burn Marks: Dark spots from
excessive feed rate or incorrect
blade speed.

- Vibration Marks: Irregular surfaces from
machine vibrations during cutting.

- Misalignment in Cuts: Uneven
or inaccurate cuts due to
improper fence settings.

- Rough Surface: Indicates poor blade condition
or feed rate issues.

- Uneven Blade Marks: Visible
roughness on the cut surface
from improper feed pressure.

Beam
Saw

- Edge Splintering: Visible small
cracks at cut edges due to
incorrect scoring blade settings.

- Uneven Surface Feel: Poor blade sharpness or
wrong feed speed.

- Panel Size Inaccuracy:
Deviations in panel dimensions
due to improper programming.

- Sticky or Warped Panels: Due to excess heat
generation during high-speed cutting.

- Rough or Wavy Cuts: Caused
by incorrect pressure beam
settings or blunt blades.

- Friction Marks on Edges: Due to excessive
machine pressure.
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- Glue Residue on Cut Edges:
Improper feed speed causing
heat buildup and melting glue.

Nesting - Rough Pocket Milling Marks: - Sticky Residue on Cut Edges: Excessive friction
Cutting Inconsistent depth in nested or dull tooling.
parts due to improper tool
setting.
- Delamination in Laminates: - Soft or Uneven Panel Feel: Indicates poor
Caused by improper vacuum bonding in composite panels.

hold-down or tool wear.

- Burning on Cut Edges: Due to | - Chip-out Feel on Surface: Roughness due to
incorrect feed rate or tool improper tool sharpness or settings.
overheating.

- Incorrect Part Nesting
Alignment: Poor software
calibration affecting cut
accuracy.

—16.3.4 Importance of Maintaining Accurate
Documentation for Saw Machines

Maintaining accurate documentation for Panel Saw, Beam Saw, and Nesting Cutting Machines is crucial
for ensuring precise cutting, minimizing errors, and maintaining quality standards in woodworking and
panel processing.

Fig. 317: Adjusting the Fence and Miter Gauge as per approved design
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Key Aspects of Documentation:

1. Cutting Parameters & Machine Settings:

Blade Height & Alignment: Proper documentation of saw blade height and alignment ensures
consistent cutting depth and accuracy.

Feed Speed & Sawing Pressure: Maintaining records of feed speed helps optimize cutting
efficiency and reduce defects like chipping or burning.

Scoring Saw Adjustments (for Panel & Beam Saw): Ensuring proper depth and lateral alignment

preventstear-out on laminated panels.

2. Material Specifications:

Panel Thickness & Density: Documenting material properties ensures that appropriate
machine settings are used for different wood types.
Grain Direction & Cutting Order: Helps in reducing material wastage and achieving optimal

finish.

3. Quality Control Inspections:

Edge Quality & Smoothness: Checking and recording cut edge quality ensures uniformity and
reduces post-processing work.
Panel Squareness & Dimensional Accuracy: Ensuring that panels meet required dimensions

prevents rework and misalignment during assembly.

4. Error Tracking & Maintenance Logs:

Blade Wear & Replacement Schedule: Keeping records of blade changes helps maintain
sharpness for clean cuts and prevents machine strain.
Dust Extraction & Machine Cleanliness: Logging maintenance activities like dust removal

ensures smooth operation and prevents clogging.

5. Process Optimization & Operator Reference:

Job Work History: Previous cutting records help operators repeat successful setups, saving
time and reducing setup errors.
Defect Reports & Corrective Actions: Identifying and documenting cutting defects like

chipping, burns, or misalignment helpsin troubleshooting and improving processes.
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Fig. 318: Sliding table panel saw

By maintaining detailed records for Panel Saw, Beam Saw, and Nesting Cutting Machines, manufacturers
canimprove cutting accuracy, enhance machine efficiency, and ensure high-quality output while reducing
material waste and downtime.
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— Exercise |2

1.

LA

1.
2.

Answer the following questions:

Short Answer Questions:

What are the key steps involved in loading and unloading workpieces during cutting/sizing
machine operations?

Explain how adjusting different machine parameters affects the cutting/sizing outcomes.
What are the principles of measurement and markingin cutting/sizing operations?
Describe theimportance of cleaning and maintaining a cutting/sizing machine.

How does proper workspace management contribute to efficient cutting/sizing operations?

Fill-in-the-Blanks:

Proper and of workpieces ensure smooth cutting and sizing operations.
The cutting/sizing machine parameters must be adjusted to achieve = and
Measurementand marking techniques help ensure and cutting.
Regular maintenance of machines helps prevent and ensures

operation.

Proper storage of panels and disposal of waste contributes to and atthe
workplace.

True/False Questions:

1.

True/False — Loading and unloading workpieces improperly can lead to inaccurate cuts and

machine damage.
True/False — Adjusting machine parameters has no impact on the final dimensions of the

workpiece.

True/False — Cleaning and maintenance of the cutting/sizing machine are only necessary after a

malfunction occurs.
True/False —Accurate marking and measurement reduce material wastage and ensure precision.

True/False — Quality inspection of cut/sized materials is unnecessary if the machine settings are

correct.
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1.

— Key Learning Objectives | ¢

At the end of this module, you will be able to:

10.

Discuss the process of efficient stacking and storage of materials and workpieces at designated

machine stations, employing proper handling techniques for edge banding machine operation

Employ critical thinking skills and understanding of quality standards to evaluate the quality of job

work received for edge banding machine operation.

Assist in perform machine setup process and prepare the machine for required edge banding

machining operation.
Discuss the process of configuring the edge banding machine depending on project requirements.

Assist in selecting or implementing the appropriate machine program on the workpiece for the

edge banding operation.

Demonstrate the skills to assist in operating and monitor the edge banding machine for required

job work.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the

edge banding machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the

proper storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting edge banding

materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 17.1: Assist in Workplace Setup for Edge Banding
Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for edge
banding operations.

2. List the key constraints involved in checking the quality of job work received for edge banding
machine operation.

3. Explain the process of proper alignment and installation of edge banding materials, tools, and
adhesives in Panelworks.

4. Describe the responsibilities while collaborating with the machine operator in adjusting
machine settings for optimal edge banding results.

5. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines.

6. Employ appropriate quality standards and techniques to assess the quality of job work received
for edge banding operation.

7. Assist in aligning and installing edge banding materials, tools, and adhesives following the
specified procedures and guidelines.

8. Collaborate with the machine operator to adjust machine settings, such as temperature, feed

rate, and pressure, following the specified procedures and guidelines.

—17.1.1 About Edge Banding in Panelworks

Edge banding is a technique employed in woodworking to cover the exposed edges of plywood,
particleboard, or MDF (Medium-Density Fiberboard).

The process involves applying a thin strip of material, often matching the surface finish of the board, to
cover and protect the raw edges.

This not only improves the visual appearance of the furniture but also shields the edges from wear and
tear, humidity, and other environmental factors.

I —
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Matching Edge .
Band o

" Particle Board

Substrate
Hot Melt

Adhesive

Fig. 319: Edge Banding

Edge banding is a critical process in panel-based woodworking that enhances durability, aesthetics, and
moisture resistance of furniture and cabinetry. Edge banding machines apply thin strips of PVC, ABS,
wood veneer, melamine, or acrylic to raw panel edges, ensuring a smooth, professional finish.

Types of Edge Banding Machines
e Manual Edge Banding Machine — Requires manual feeding of panels and adhesive application,
suitable for small-scale operations.
e Semi-Automatic Edge Banding Machine — Features automated gluing, trimming, and pressing
functions, reducing manualintervention.
e Automatic Edge Banding Machine — Fully automated with pre-milling, gluing, trimming, corner
rounding, scraping, and buffing for high-speed, precision production.

Manual Semi-automatic Fully Automatic

Key Functions of Edge Banding Machines
e Pre-Milling: Smoothens panel edges before banding for better adhesion.
e Adhesive Application: Applies hot melt glue (EVA or PUR) for a strong bond.
e EdgeBand Feeding & Pressing: Aligns and presses the banding strip onto panel edges.
e Trimming & Scraping: Removes excess banding for a seamless finish.

o Buffing & Polishing: Enhances edge smoothness for a refined appearance.

—  B—————
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Importance in Panelworks
e Improves Panel Strength & Durability: Protects raw edges from moisture, impact, and wear.
e EnhancesAesthetic Appeal: Provides clean, uniform finishes that match panel surfaces.
e Increases Production Efficiency: Automated machines boost speed, accuracy, and consistency.

Edge banding machines play a vital role in modern woodworking, ensuring quality finishes, reducing labor
intensity, and enhancing furniture longevity.

—17.1.2 Importance of Proper Stacking and Storage of
Materials

Proper stacking and storage of materials and workpieces are essential for ensuring smooth edge banding
operations, maintaining material quality, and preventing defects.

Key Benefits:

Fig. 320: Store your PVC edge banding

e Prevents Warpingand Damage:
o Flat stacking avoids bending or warping of panels, ensuring a precise edge banding
process.
o  Protectslaminated surfaces from scratches or chipping before processing.
e Ensures Efficient Workflow:
o Organizing materials based onsize, thickness, and job priority reduces handling time.

o Ensureseasyaccesstotheright workpieces, preventing production delays.

I —
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e Maintains Adhesive and Banding Quality:
o Storing edge banding rolls in a dry, temperature-controlled environment prevents
adhesive deterioration.
o Properly aligning panels ensures consistent glue application and bonding during the
process.
e EnhancesSafety:
o Preventsworkplace hazards like falling panels or material misalighment.
o Ensuressmooth material handling, reducing operator strain.
e Minimizes Waste and Rework:
o  Correctstorage prevents damage that could lead to rejected workpieces.
o Keepsmaterials clean and dust-free, ensuring better adhesion and finish.
Following structured stacking and storage guidelines for edge banding operations ensures material
integrity, process efficiency, and high-quality finished products while enhancing safety and reducing

waste.

—17.1.3 Key Constraints in Checking the Quality of Job
Work Received for Edge Banding Machine Operation

Ensuring high-quality edge banding starts with a thorough inspection of the job work received. Key
constraints to checkinclude:

Panel Surface Quality:
o Panels mustbe smooth, dust-free, and undamaged for proper adhesive bonding.

o Scratches, dents, or warping can affect the final finish.

Panel Dimensions & Squareness:
o  Checkforaccuratesizingand right anglesto ensure proper edge banding alignment.

o Anymisalignment or uneven cuts can cause poor edge adhesion.

Edge Condition:
o Edgesshouldbe clean and free of chipping to allow the banding to bond effectively.

o  Rough, frayed, or cracked edges may require pre-trimming before banding.

Panel Material & Compatibility:
o Ensure the panel material (MDF, plywood, particleboard) is suitable for the selected edge
banding material.

o Some materials require specific glue types or temperature settings for proper adhesion.

—
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e Moisture Content & Storage Conditions:
o Panels should be moisture-free to prevent weak adhesion.
o Improper storage (high humidity or temperature variations) can lead to panel expansion
or contraction, affecting bonding.
e Adhesive & Edge Banding Material Quality:
o Ensurethe edge banding material is of the correct thickness, width, and color to match the
job specifications.
o Adhesive must be properly stored and within its usability period to maintain bonding

strength.

Flexibond 8930

Edge Band High Quality Hotmelt PU Adhesive

e Pre-Milling & Preparation:
o Check if pre-milling is required for uneven or rough panel edges before applying edge
banding.
o Inconsistent edge trimming canresultin visible glue lines or gaps.
e Alignment with Production Specifications:
o Verify that panels match the given drawings or production orders in terms of dimensions,
material, and finish requirements.
o Anydeviations should be corrected before processing to avoid defects.
By assessing these key constraints before edge banding, operators can minimize defects, ensure strong

adhesion, and achieve a smooth, high-quality finish in the final product.
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—17.1.4 Process of Proper Alignment and Installation of
Edge Banding Materials, Tools, and Adhesives in
Panelworks

Proper alignment and installation of edge banding are critical to ensuring a seamless, durable, and high-
quality finishiin panelworks.

Fig. 321: Normal edge banding versus Laser edge banding

The process involves the following steps:
1. Preparing the Workpiece
e Ensurethe paneledges are clean, smooth, and free of dust or debris for proper adhesion.
¢ Ifneeded, perform pre-milling to remove rough edges and create a uniform bonding surface.
e Checkthe panel’s moisture content to avoid adhesion issues.
2. Selecting Edge Banding Material and Adhesive
e Choose the appropriate edge banding material (PVC, ABS, wood veneer, or melamine) based
on paneltype and finish.
o Selectthe correctadhesive type (EVA, PUR, or hot-melt glue) to ensure strong bonding.
e Ensuretheadhesiveis heatedtothe correct application temperature before use.
3. Setting Up the Edge Banding Machine
e Adjust the guide fences and pressure rollers to align the banding material properly along the
panel edge.
o Setthefeedspeedaccordingtothe panel materialand edge banding type.
e Loadtheadhesive systemand allow itto reach the required temperature for proper melting.
e Position the edge banding coil on the dispenser, ensuring smooth feeding.
4. Aligning and Applying the Edge Banding
e Feedthe panelintothe machine, ensuring proper alignment with the conveyor androllers.
e The machine applies the adhesive evenly onto the panel edge before pressing the banding
strip.

e Guide the panel smoothly through the pressing rollers to ensure even pressure and secure

adhesion.

I —
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5. Trimming and Finishing
e Useendtrimming cutters to remove excess banding at both ends of the panel.
e Flush trimming units remove overhanging material to achieve a smooth finish.
o Ifneeded, apply cornerrounding and scraping tools to refine edges and enhance aesthetics.
e Use buffing wheels or polishing units to remove glue residue and achieve a clean surface.

6. Final Inspection and Quality Check

e Inspectforgaps, misalignment, or adhesive overflow along the edge.
e Checkfor properadhesion and smooth transitions between the panel and edge banding.

o Clean offany excess glue or dust before final stacking or packaging.

Fig. 322: EVA edge sealing

By following these steps, the edge banding process ensures a strong, visually appealing, and durable
finish, meeting industry standards in panelworks.

—17.1.5 Responsibilities While Collaborating with the
Machine Operator in Adjusting Machine Settings for
Optimal Edge Banding Results

Effective collaboration with the machine operator is essential to achieve precise, high-quality edge
bandingresults.

—
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Fig. 323: Effective collaboration with the machine operator for edge banding process

Key responsibilitiesinclude:
1. Understanding Machine Parameters
e Familiarize yourself with machine controls, settings, and adjustment mechanisms for
temperature, feed rate, and pressure.
o Refertotechnical manuals and operational guidelines to ensure correct adjustments based on
material type.
2. Assisting in Temperature Adjustment
¢ Ensure the adhesive heating unit reaches the optimal temperature for proper bonding (e.g.,
EVAor PURglue).
e Monitor and adjust temperature settings based on material and environmental conditions to
prevent burning or weak adhesion.
3. Setting and Optimizing Feed Rate
e Adjust the feed speed according to the edge banding material, ensuring smooth application
without misalignment.
e Work with the operator to synchronize panel feeding speed with glue application to avoid

uneven bonding.
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4. Regulating Pressure Settings

e Assist in adjusting the pressure rollers to ensure even application of the banding material

without excessive force that could deform the edges.

e Checkand modify clamping pressure settings to prevent gaps or wrinkles in the edge banding.
5. Ensuring Proper Banding Alignment

¢ Verifythe alignment of banding material with the panel edges before starting production.

e Assistin calibrating trimming and finishing units to ensure precise cuts and smooth finishes.
6. Conducting Test Runs and Quality Checks

e Workwith the operatorto perform atestrunandinspect the first few panels for defects.

¢ Identify and adjust any inconsistencies in glue application, pressure, or trimming before full-

scale operation.

Fig. 324: Work with the operator to perform a test run

7. Maintaining a Safe and Efficient Workflow
o Followallsafety protocols while adjusting machine settings.
o Keep the work area organized and assist in troubleshooting minor machine issues to avoid

downtime.

By effectively collaborating with the machine operator, these responsibilities ensure optimal edge

banding results, improved efficiency, and consistent product quality.
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UNIT 17.2: Assist in Edge Banding Operation

1.

— Unit Objectives |©

At the end of this unit, participant will be able to:

10.
11.
12.
13.

14.

Explain the importance of configuring the edge banding machine based on project
requirements to achieve desired results.

Describe the importance of selecting or implementing the appropriate machine program for
the edge banding operation to achieve desired outcomes.

Describe the importance of following standard operating procedures and safety guidelines to
ensure safe and efficient machine operation.

Describe the proper positioning and feeding of panel materials into the conveyor of the edge
banding machine for smooth and efficient operation.

Explain the importance of proper alignment and placement of the edge band material during
feeding to achieve accurate and consistent results.

Describe the different machine functions and their significance in the edge banding process.
Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

Assist in configuring the edge banding machine, as instructed by the operator.

Assist in selecting or implementing the appropriate machine program on the workpiece for the
edge banding operation.

Assist the operator in following standard operating procedures and safety guidelines for edge
banding machine operation, adhering to the specified procedures and safety protocols.
Assist the machine operator in positioning and feeding panel materials into the conveyor of the
edge banding machine.

Display skills in proper alignment and placement of the edge band material during feeding
operation.

Perform the edge banding operation manually using specific hand or power tools as per job
work requirement.

Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.
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A manual edge bander machine is a compact and versatile tool designed for applying PVC, veneer, or
melamine edge bands onto wooden panels. It is widely used in woodworking and furniture
manufacturing for finishing raw panel edges, enhancing both aesthetics and durability.

Key Features & Functionality

Application on Straight & Curved Panels
o Unlike automated edge banders that work primarily on straight edges, manual edge
banders can handle both straight and curvilinear (rounded or irregular) panels.
o This makes them ideal for custom furniture designs, modular fittings, and detailed
woodwork.
Adhesive System
o The machine uses a hot melt glue system, which ensures strong bonding between the
edge band and the panel.
o  The temperature control function allows adjustment based on the material type (PVC,
veneer, or melamine).
Edge Banding Process
o The operator manually feeds the panel edge while the glue roller evenly applies adhesive
onto the surface.
o The edge banding material is then pressed onto the panel edge using built-in pressure
rollersto ensure a secure bond.
Manual Trimming & Finishing
o After banding, excess edge material can be trimmed manually using edge cutters or
trimmers.
o Ascraperor buffingtoolis used to smooth the edges for a seamless finish.
Versatility
o Supportsvarious edge band materials (PVC, veneer, melamine) with different thicknesses.

o Works with different paneltypes, including MDF, plywood, and particle boards.
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PVC TAPE HOLDING  DIGiTAL PNEUMATIC GLUING 45 TILT TABLE GROOVING
CAPACITY  COUNTING METER  CUTIER ON EDGE BANDING

Fig. 325: Manual edge bander

Fig. 326: Specialized 45° and 90° edge bander

—17.2.2 About Semi Auto Edge Bander

This is an extremely flexible machine for application of PVC/ABS or Veneer on straight or shaped or 45°
panels. The Edge Bandingis a semi-automatic machine for curvilinear work piece, wherein the predefined
length of PVC/ABS to be glued to the laminate can be set for repetitive work piece and the digital temp.

45° Edge Banding panels are widely used for mfg. handleless drawer, door frame, worktable etc.




Fig. 327: Curvilinear Edge Bander (Semi-auto)

525 mm Max. 0“ to 45°
2 mm

Coil holding Digital Pneumatic Gluing 5° 45° Edge Tape
capacity counter meter cutter Tllt table Grooving

Pneumatic cutting device with 45° Gluing and Bonding system
Edge tape grooving for 45° panel

Hylum surface working table with Inclined 45° Edge Banding
45°tilt
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— 17.2.3 Differences Between EVA, PUR, and Laser Edge

Banding Machines

Edge banding machines are classified based on the type of adhesive or bonding technology they use. The
three primary types are EVA (Ethylene Vinyl Acetate), PUR (Polyurethane Reactive), and Laser edge
banding. Below is acomparison based on various factors:

Feature EVA Edge Banding PUR Edge Banding Laser Edge Banding
Adhesive EVA (Ethylene Vinyl PUR (Polyurethane No glue; uses a laser to
Type Acetate) Hot-Melt Glue | Reactive) Hot-Melt Glue melt and fuse the edge

band
Picture .
Ty
-_—

Bond Moderate; good for Very strong; highly durable | Extremely strong;
Strength general applications seamless fusion
Water & Low to moderate Very high Very high
Heat
Resistance
Edge Seam | Visible glue line Thin glue line Invisible, seamless edge
Visibility
Durability Moderate High; resistant to moisture | High; highly durable and

and heat seamless
Application | Simple & cost-effective | Requires precise Advanced technology,
Complexity temperature & curing time | requires high precision
Cost Low (affordable) Medium to High High (Expensive setup)
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Suitability Standard High-end furniture, Premium furniture,
woodworking & kitchens, and moisture- high-precision work
furniture prone areas

Maintenance | Easy; requires regular | Requires cleaning and Low maintenance but
cleaning of glue pot proper storage to prevent needs skilled operators

adhesive curing

Speed Fast application Fast application but Faster due to instant
requires curing time laser fusion

Environment | Moderate due to glue | Lower emissions than EVA Eco-friendly; no glue
al Impact residue usage

Choosing the Right Type
e EVAEdge Banding:Idealfor budget-friendly, general woodworking applications.
e PUREdge Banding: Best for high-quality, moisture-and heat-resistant finishes.

e LaserEdge Banding: Perfect for premium furniture where seamless joints are required.

—17.2.4 EVA Edge Banding Machine

EVA (Ethylene Vinyl Acetate) edge banding machines use hot-melt adhesive to apply PVC, ABS, or veneer
edge bands onto panel surfaces.

Below is the step-by-step process of operating an EVA Edge Banding Machine:

o

Fig. 328: Auto edge bander
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Anti Adhesion  Buffing
Trimming Round Cornering Scraping Liquid

Machine Setup & Preparation
o v Power On:Switch onthe machine and let the system initialize.

e v Heat Up the Glue Pot: The EVA adhesive needs to be heated to the required temperature
(typically 170-200°C) before application.

e v Loadthe Edge BandRoll: Place the edge band material (PVC, ABS, or veneer) onto the feeder.
o v Adjustthe Guide Rails: Set the panel thickness and edge band width using machine controls.
o Vv SettheFeedSpeed: Adjust the conveyor speed based on the material type and thickness.

Gluing Unit with PUR Pre-melter

Profile Scraper Buffing Unit

Snipping Unit Trimming Unit Glue Joint Scraper

Fig. 329: Edge banding machine with EVA and PUR

Edge Banding Application

o v Position the Panel: Place the wooden panel on the conveyor table and align it with the feeding
mechanism.

o v  Automatic Feeding: The panel moves forward through the glue application unit.
e v GlueApplication: Heated EVA glue isapplied uniformly to the panel’s edge.
e v EdgeBandFeeding: The edge band material is automatically pressed against the glued edge.

o v Rolling & Pressing: Pressure rollers press the edge band tightly onto the panel to ensure a strong
bond.
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Trimming & Finishing
o v End Cutting: The machine trims excess edge band at both panel ends.
e Y Flush Trimming: The top and bottom overhang of the edge band is trimmed for a smooth finish.
o v Scraping: A scraping tool removes excess glue residue.

« v Buffing/Polishing: Buffing rollers provide a smooth, glossy finish.

a b c d e
SOLID
0.4-8
(mm)
ROLLERS .
lfb =22 min. 70 8-60 0.3-3.0 65 Max. 30
(mm)
STRIPS
0.4-3.0
(mm)

Fig. 330: Edge parameters

Final Inspection & Completion
o ¥ CheckforGlue Residue: Ensure there is no excess glue visible.
» v Verify Edge Quality: The edge should be well-adhered, with no gaps or peeling.

o v Stackthe Panels Properly: Store finished panels neatly to avoid damage.

Fig. 331: Stack the panel properly




Assistant Panelworks
Machine Operator

—17.2.5 PUR Edge Banding Machine

PUR (Polyurethane Reactive) banding machines are specialized equipment used in the manufacturing
industry for applying a high-strength and durable edge to panels and boards. These machines use a hot-
melt adhesive made of polyurethane to bond the banding material to the substrate. Unlike traditional
methods, the polyurethane adhesive is activated by moisture in the air, creating a chemical bond that is
both strong and flexible.

Fig. 332: Automatic Edge Banding Machine with EVA Glue and PUR Glue

During the PUR banding process, each step plays a crucial role in ensuring a strong bond between the
edge banding and the substrate.

Let’s take a closer look at each step:

[

E’Fine trim E’Corner trim

E’Scrapi ng @’Bufﬁng

Fig. 333: Process of PUR edge banding

I — T,
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Pre-Milling System EVA Clue Box

Trimming & Finishing

e Panel preparation: The panel or board
to be edged must be properly cleaned
and sanded to remove any dirt, dust, or
debris that could compromise the
adhesion of the edge banding.

e Material selection: The PUR adhesive is
chosen based on the desired
functionality and finish of the edge
banding. PUR adhesive is known for its
high strength, durability, and resistance
to moisture, heat, and chemicals.

Pur Glue Press System

e Material feeding: The PUR adhesive is
fed into the machine through a feed
roller, which ensures accurate and
consistent feeding. The machine’s
rollers apply pressure to the adhesive,
ensuring a consistent flow.

e Heating: The PUR adhesive is heated to
a specific temperature, which varies
depending on the material and
adhesive used. This process is crucial in
preparing the adhesive for application,
making it easier to spread and ensuring
astrongbond.

e Application: The melted adhesive is
applied to the panel edge through an
application nozzle, while the banding is
applied to the panel. The machine
accurately applies the adhesive in a thin
and uniform layer, ensuring a strong
bond.

e Bonding: The chemical reaction
between the adhesive and the
substrate creates a strong and durable
bond, ensuring long-lasting and high-
quality edge banding. This process
takes several minutes to complete,
during which the adhesive fully cures
and hardens.

The use of PUR machines provides numerous benefits, including exceptional durability and strength,
high-quality finishes, and the ability to work with a wide range of materials.
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— 17.2.5 Laser Edge Banding Machine

Alaser machine plays a crucial role in the manufacturing industry. This machine is specifically designed to
apply a thin layer of material, which could be made of PVC, wood veneer, or other materials, to the edges
of boards and panels.

Unlike traditional methods, laser machines use a high-powered laser beam to melt the edge of the
material and create a strong and smooth bond with the substrate. This process results in an aesthetically
pleasing and durable finish that enhances the product’s value and lifespan.

Additionally, laser machines are capable of handling a wide range of materials, including fragile and
delicate surfaces, with high precision and accuracy.

Fig. 334: Laser edge banding machine

The process of laser edge banding involves several steps, including:

E’Roug h trim [AFine trim

M Corner trim E’Scraping E’Scraping M Flat scrapping

E’Bufﬁng MBuffin g

Fig. 335: Process of laser edge banding
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PUR AND LASER GENERATOR 2 UNITS
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o Panel preparation: Before banding, the panel or board needs to be prepared. The edges are first
cleaned and smoothed to ensure proper adhesion of the material.

o Material selection: Banding materials come in a variety of materials, such as PVC, ABS, and wood
veneer. The choice of material will depend on the desired finish and functionality of the final
product.

o Material feeding: The material is fed into the machine using a feed roller. This roller ensures the
material is fed consistently and accurately, preventing any misalignment of the banding material
during the process.

o Laser cutting: Once the material has been fed into the machine, the laser beam is used to cut the
material to the desired size and shape. The precision of the laser beam ensures that the banding
material is cut cleanly and accurately.

o Edge bonding: The final step is the edge bonding process. The laser beam is used to melt the edge
of the material, and the melted material is fused to the panel edge, creating a strong and smooth
bond. The resulting edgeis durable, resistant to moisture, and has a clean and professionalfinish.

Overall, laser machines offer precise and efficient edge banding, resulting in a high-quality finished
product.
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UNIT 17.3: Workplace and Equipment Management for Edge
Banding Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the specific cleaning procedures for the edge banding machine and its components,
ensuring proper maintenance.

2. Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.
List the visual and tactile indicators of defects in finished materials.

4. Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the edge banding process.

5. Assist the operator in cleaning and maintaining the edge banding machine and its parts.

6. Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

7. Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

8. Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the edge banding process.

— 17.3.1 Maintenance Tips and Tricks

Wood edge banding machines come in various sizes, shapes, and designs, depending on their intended
use. Some devices are specifically designed for small and medium-sized woodworking businesses, while
others are designed for large-scale operations.

Several manufacturers, such as Homag, Biesse, SCM, and Felder, dominate the market and offer arange of
edge banding machines that cater to different customer needs.

Regular Cleaning:

Regular cleaningis one of the essential maintenance tips for edge banding machines. The accumulation of
sawdust, debris, and adhesive residue can lead to several issues, such as decreased productivity,
increased downtime, and declining product quality. Therefore, it is essential to clean the machine
regularly to preventtheseissues.

To cleanthe machine:

I —
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Fig. 336: Removing Dust and Debris

e Startbyturningitoff and disconnecting it from the power source.

¢ Remove the protective covers and use a vacuum cleaner or compressed air to remove sawdust or
debris.

e Canuseasoftcloth or brushto cleantherollers, pressure wheels, and glue pot.

e Cleanthe machine bed and other surfaces with mild detergent and water.

PN B) J‘
o
s )}

- N

Fig. 337: Inspecting Pneumatic and Hydraulic Systems
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Fig. 338: Checking the Alignment of the Pre-Milling Unit

Lubrication:

Edge banding machines have several moving parts that require lubrication to function correctly. Regular
lubrication of these parts can prevent wear and tear, reduce friction, and increase the machines lifespan.
The lubrication schedule and type of lubricant used will depend on the manufacturers recommendations.

Fig. 339: Lubricating Moving Parts

Typically, edge banding machines require lubricating pressure wheels, feed rollers, and chain drive.
Lubricants such as oil or grease can be used, but it is essential to use the type of lubricant the
manufacturer recommends. Over-lubrication can also harm the machine, attracting dust and debris,
leadingto clogging and otherissues.

Blade and Cutter Maintenance:

Edge banding machines have blades and cutters that require regular maintenance to ensure optimal
performance. These parts are subjected to wear and tear, leading to decreased productivity and a decline
in product quality. Therefore, itis essential to keep these parts sharp and well-maintained.
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Fig. 340: Inspecting Trimming Blades and Cutters

To maintain the blades and cutters, start by turning off the machine and disconnecting it from the power
source. Then, remove the swords and knives and inspect them for damage or wear. If they appear
damaged or worn, replace them immediately. Next, clean the blades and cutters using a soft cloth or
brush, then sharpen them using a sharpening stone or machine. Finally, reinstall the swords and knives,
and ensure they are correctly aligned and tightened.

Glue Pot Maintenance:

The glue pot is an essential component of an edge banding machine. It is responsible for heating and
melting the edge banding glue, which is then applied to the edge of the material. Over time, the glue pot
can become clogged or contaminated, decreasing productivity and declining product quality. Therefore,
itis essential to maintain the glue potregularly.

Fig. 341: Cleaning the Glue Pot
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To maintainthe glue pot:
e Startbyturning off the machine and disconnecting it from the power source.
¢ Removetheglue potand emptyany remaining glue.
o Cleantheglue potusingascraper or a soft cloth to remove any excess adhesive or debris.
o Refillthe glue pot with the appropriate adhesive and reattach it to the machine.
Beltand Chain Maintenance:

Edge banding machines have belts and
chains that require regular maintenance to
ensure optimal performance. These parts
are subjected to wear and tear, leading to
decreased productivity and a decline in
product quality. Therefore, it is essential to
keep these parts well-maintained.

To maintain the belts and chains, turn off
the machine and disconnect it from the
power source. Then, inspect the belts and
chains for damage or wear. If they are
damaged or worn out, replace them immediately. Next, clean the belts and chains using a soft cloth or
brush. Finally, adjust the tension of the belts and chains according to the manufacturers
recommendations.

Fig. 342: Checking the Conveyor Belt for Wear

— 17.3.2 Maintaining Edge Bander Edge Banding Machine

Every machine need to adjust and maintain for their best performance. Edge banding machine contains
the processes of: pre-milling, spray anti-glue coating agent, preheating of the plate, pressure sealing and
cutting, front and rear cutting and roughing up and down, scratch repair and polishing, each process
needs to check regularly in case of the worn of machine parts or computer system failure cause the
damage of machine.
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Hereis the suggested checking list; you can adjust it based on your machine model:
S. | Projects Project’s details Period | 1/1 |2/1
No.
1. Whole machine Clean external dust and 1 Day
wood chips
2. Glue Shovel device Clean the cutting tools 1 Day
3. Pneumatic device Check condensate drain 1 Day
valve
4, Gluing device Lubricating roller bearing 2 Days
5. Pre-milling device Check the cutting tools 7 Days
6. Pressure roller Check whether need 7 Days
replacement
7. Front and rear cutting Check linear guides and 7 Days
device shock absorbers
8. Refining device Check the sharpness of the 7 Days
tool, clean the motor and
the hood
9. Front and rear tracking Check tool sharpness and 7 Days
device contour wheel
10. | Scraper device Check the sharpness of the 7 Days
tool
11. | Front and rear cutting Linear guide lubrication 15 Days
device
12. | Upper beam Check lubrication 30 Days
13. | Upper beam pressure Check for wear 30 Days
roller
14. | Pre-milling device Guide rod lubrication 30 Days

—
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S. | Projects Project’s details Period | 1/1 | 2/1
No.
15. | Gluing device Cleaning the glue working 30 Days
parts
16. | Gluing device Check the glue level sensor 30 Days
17. | Refining device Check lubrication of ball screw | 30 Days

and movement parts

18. | Front and rear tracking | Check lubrication of ball screw | 30 Days
device and linear guide

19. | Scraper device Check lubrication of 30 Days
movement parts

20. | Glue Shovel device Check lubrication of 30 Days
movement parts

21. | Polishing device Check the wear of the 30 Days
polishing wheel

22. | Main drive motor Check the gear oil is enough or | 60 Days
not

Also, the change of worn machine partsis very important, to keep the machine in normal use and increase
the safety during work.

— 17.3.3 Edge Banding Machine Maintenance

An edge banding machineisanimportant machine in woodworking shops.

If you neglect routine care, it can lead to costly repairs and downtime, affecting production efficiency.
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Deep Inspection of Glue Rollers and Feed
Mechanism

Checking for Signs of Rust or Corrosion
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—Notes




— Exercise |2

A

1.

1.
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Answer the following questions:

Short Answer Questions:

1.

What are the key steps for efficient stacking and storage of materials at an edge banding machine
station?

How do you evaluate the quality of job work received for edge banding?
Describe the machine setup process before starting an edge banding operation.
How do you configure an edge banding machine based on specific project requirements?

What factors should be considered while selecting or implementing a machine program for edge
banding?

Fill-in-the-Blanks:

Proper stacking and storage of materials help in preventing and ensuring smooth
workflow.
The machine setup process includes , ,and before starting

edge banding.

Configuring an edge banding machine depends on project requirements such as ,

,and
Cleaning and maintenance of edge banding machines help in preventing and
ensuring operation.
Proper storage of panels and disposal of waste contribute to and atthe

workplace.

True/False Questions:

True/False — Improper stacking of workpieces can lead to production inefficiencies and material
damage.

True/False —Edge banding machine configuration remains the same for all types of projects.
True/False—Selecting the wrong machine program can affect the quality of the finished product.

True/False — Cleaning and maintenance of edge banding machines should only be performed

when a malfunction occurs.

True/False —Process documentation is not required for edge banding operations.
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— Key Learning Objectives | ¢

Assistant Panelworks
Machine Operator

At the end of this module, you will be able to:

1.

10.

11.

Discuss the process of efficient stacking and storage of materials and workpieces at designated

machine stations, employing proper handling techniques for drilling machine operation.

Employ critical thinking skills and understanding of quality standards to evaluate the quality of job

work received for drilling machine operation.

Assist in perform machine setup process and prepare the machine for required drilling machining

operation.

Demonstrate accurate and efficient handling and loading of workpieces onto the machine, using

appropriate handling techniques.
Discuss the process of configuring the drilling machine depending on project requirements.

Perform labeling or sorting techniques to track and monitor the workpieces after drilling operation

for further processes.

Demonstrate the skills to assist in operating and monitor the drilling machine for required job

work.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the

drilling machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the

proper storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting drilling

materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 18.1: Assist in Workplace Setup for Drilling Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for drilling
operations.

2. List the key constraints involved in checking the quality of job work received for drilling
machine operation.

3. Describe the responsibilities while collaborating with the machine operator in adjusting
machine settings for optimal edge drilling results.

4. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines.

5. Employ appropriate quality standards and techniques to assess the quality of job work received
for drilling operation.

6. Collaborate with the machine operator to adjust machine settings, including machine controls,

and install drilling tools by following the specified procedures and guidelines.

— 18.1.1 About Drilling Operations in Panelworks

Drilling is a crucial operation in panelworks, used to create precise holes for fasteners, fittings, or design
features. It ensures proper assembly, alignment, and structural integrity of wooden, laminated, or
composite panels. The accuracy and efficiency of drilling depend on the tools, techniques, and material
properties.

Fig. 344: CNC Drilling Machine Operations in Panel Works furniture

—
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Types of Drilling Operations in Panelworks
e ThroughHole Drilling
o Aholethat completely passesthrough the panel.

o Usedforboltinsertions, dowel joints, and assembly connections.

o Example: Drilling holes for screws in modular furniture panels.
e BlindHole Drilling
o Aholethatdoes not pass completely through the panel.
o Usedforconcealed fasteners or hardware fittings.
o Example: Creating pockets for shelf pinsina cabinet panel.
o Countersinking
o Ahole with a conical shape at the opening to allow screw heads
tosit flush with the surface.
o Usedforwoodscrews, hinges, and decorative fittings.

o Example: Drilling countersunk holes for concealed hinges in

wooden doors.
e Counterboring
o  Similar to countersinking but with a flat-bottomed recess for
fasteners with cylindrical heads.

o Usedformachinescrews, bolts, andinserts.

o Example: Creating recesses for bolt heads in plywood partitions. E-’é,(‘ % -

o PocketHole Drilling % ‘-*-_'-Jﬁ____

o Angleddrilling for hidden jointsin panelassembly.
o Usedincarpentry, cabinetry, and modular furniture.

o Example: Drilling angled holes for joining wooden frames in office desks.

Fig. 345: Pocket hole drilling
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e Multi-Spindle Drilling
o Simultaneous drilling of multiple holes with uniform
spacing.
o Usedinmass productionand precision assembly.
o Example: Drilling rows of holes for adjustable shelves in

wardrobes.

e HingeBoring
o Specialdrilling operation toinstall concealed hinges.
o Used in kitchen cabinets, wardrobes, and furniture
doors.
o Example: Drilling 35mm cup holes for European-style

hinges.

Tools Used for Drilling in Panelworks
e Hand Drills — Used for small-scale drilling and on-site
modifications.
o Pillar Drills—Provides stability and precision for repetitive drilling.
e CNCDrilling Machines—Used for automated, high-precision panel drilling.
e Multi-Spindle Boring Machines—Ideal for batch drilling multiple holes.

e Hinge Boring Machines—Specifically designed for cabinet hinge holes.

Key Considerations in Drilling Operations

e Material Type — Different panels (MDF, plywood, particleboard, HDF) require appropriate drill bits
and speed settings.

e Drill Bit Selection — Twist drills, brad-point drills, Forstner bits, and spade bits are chosen based on
hole depth and finish requirements.

e Speed & Feed Rate — Excessive speed can cause burns, while too much pressure can cause
splintering or cracks.

e ChipRemoval-Ensuring dust extraction and clean drill paths improves accuracy.

e Precision & Alignment — Using jigs, templates, or CNC programming helps maintain hole

consistency.




—18.1.2 Comparison of Different Drilling Machines

Used in Panelworks
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Machine Operator

Each machine serves a specific role in panelworks, improving efficiency and precision in drilling

operations depending on production needs.

Type of Drilling Description Key Features Applications
Machine
CNC Drilling Computer- - High-speed, automated | - Ideal for mass production in
Machine controlled operation furniture and cabinetry
machine for
precision - Programmable for - Used for precise drilling in
drilling, routing, | complex hole patterns MDF, plywood, and
and cutting in laminated panels
panels.
- Can perform multiple
operations (drilling,
grooving, cutting)
Multi-Spindle Machine with - Fixed or adjustable - Used in modular furniture,
Drilling multiple drill spindles wardrobe manufacturing
Machine heads to drill
S?Vera' holes - Ensures uniform hole - Drilling rows of shelf holes
simultaneously. . . .
spacing in cabinets
- Reduces cycle time for
batch drilling
Automatic Fully automated | - Integrated with - Large-scale panel
Panel Drilling machine conveyor systems processing
Machine designed for
high-speed, - Minimal manual - Used in modular furniture
repetitive intervention and interior panel
drilling in panel- production
based industries.
- High drilling accuracy
and efficiency
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Side Drilling Specialized - Drills holes on the edges | - Used in assembling
Machine machine for of panels wardrobes, cabinets, and
drilling office furniture
horizontal or
side holes in - Essential for joint
panels for assembly (e.g., dowels,

dowels, screws, | cam locks)
or connectors.

- Often used alongside
CNC machines

Nesting Drilling | CNC-based - Optimized for material - Used for kitchen cabinets,
Machine machine that utilization wardrobes, and modular

combines furniture

drilling with

nesting (cutting | - Can perform drilling, - Ideal for high-volume

and routing cutting, and grooving in production of panel

panels for one setup components

optimized

material use). - Reduces waste and

processing time

CNC Drilling Machine

TR E FERL A

Fig. 346: CNC drilling machine
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CNCdrilling center with three drilling groups (2 from above and 1 from below) for drilling from 6 sides and
a grooving saw is designed for high-precision drilling of through and blind holes in the ends and planes of
furniture panels, which allows processing any additive maps in one pass of the part. The machine is
equipped with two milling units for milling both simple straight grooves, such as a groove for the back wall
or the bottom of a box, and profiling.

Distinctive features:
e Ability to work with optimizer programs with drilling maps, as well as print labels;
e High processing speed: 140/90/50 m/min;
e Groovingunit-saw 120 mm;
e Milling unitasstandard;
e Drillingfrom 6sides;
¢ Additive of small-sized details from 70*35 mm;
e Automaticlubrication of XandY travel guides;
e Twooptionsforunloading parts from the machine "back / forward";
e Automaticunloadingtable;
e Visualization of the processing of a double-sided additive map;
e Batchdrillingmodeisenabled;

e Scannerforreadingthe additive card by barcode.
Multi-Spindle Drilling Machine

The triple-Head multi — boring machine offers precise and accurate operation. It ensures maximum
precision in dowel boring with high-quality drilling spindles positioned at 32mm intervals, allowing the
use of drills with a maximum diameter of 35mm. Perfectly aligned rows of holes and dowel bores are
assured.

Fig. 347: Multi-drilling

—
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Side Drilling Machine

An economic CNC side holes drilling machine is a specialized tool designed to automate the process of
drilling side holes in wooden panels, making it an essential piece of equipment for furniture production
and woodworking businesses.

This machine is widely used in panel furniture manufacturing, cabinet making, and other wood-based
industries. It efficiently handles various types of holes, including 3-in-one side holes, pin holes, and blind
holes, making it agame-changer for businesseslooking to streamline their workflow.

By eliminating the need for traditional drills, it saves time, reduces labor costs, and enhances overall
productivity in woodworking operations.

Machine Features:

Economical CNC side drilling machine with 3 partition working stations, single, double, and 3
station modes can be switched, 3 pieces board can be also loaded to drill at the same time.

Itis equipped with 2 processing modes, set by the controller or read the code by the scanning gun.
The controllerinterface ishumanized, simple, and easy to learn.
Adopts theimported Banner laser probe to keep higher drilling accuracy.

Welded structure by thick profiled steel stabilized under high temperature, ensures minimum
distortion, excellent rigidity, and powerful strength.

High-speed servo motor with reducer makes machine stable running with low noise and high
accuracy.

SH-II side drilling machine with 2 spindles, which can hold 2 pieces different tool bits. One bit is

used for making side holes, the other one is for making slots. It is easy to use and doesn't need to
change tool bits to save time.

':“"::55_@!!“1 |
i ——

Fig. 348: CNC Side Holes Drilling Machine
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—18.1.3 Stacking and Storage of Materials and
Workpieces

Proper stacking and storage of materials and workpieces are essential to maintain quality, prevent
damage, and ensure smooth workflow in panel drilling operations.

Key Considerations for Stacking and Storage:

e Flatand Stable Surface: Materials should be stacked on a flat and stable surface to avoid bending,
warping, or unnecessary pressure on delicate panels.

e Separation and Protection: Use spacers or protective sheets between panels, especially for
veneered or laminated workpieces, to prevent scratches and surface damage.

e Organized Layout: Store panels in designated areas close to the drilling machine while ensuring a
clutter-free workspace to enhance efficiency.

e Weight Distribution: Heavy panels should always be placed at the bottom, with lighter materials
stacked on top to maintain stability.

e Humidity and Temperature Control: Store materials in a controlled environment to prevent
swelling, shrinkage, or warping due to moisture changes.

e Following proper stacking and storage procedures ensures materials remain in optimal condition,
minimizing wastage and enhancing production efficiency.

—18.1.4 Assessing the Quality of Job Work for
Drilling Operations

Evaluating the quality of received job work is critical to ensure precise and defect-free drilling. A thorough
inspection before processing can prevent costly errors and rework.

Steps to Assess Quality:

e Material Inspection: Check for visible defects such as cracks, warping, chipping, or rough edges
that could affect the drilling process.

e Dimensional Accuracy: Use measuring tools (calipers, rulers, or digital measuring devices) to verify
dimensions and thickness as per specifications.

e Surface Cleanliness: Ensure workpieces are free of dust, dirt, or any foreign material that may
affectdrilling accuracy.

e Markings and Guidelines: Check pre-marked drilling positions to confirm proper alignment with
therequired specifications.

e Trial Check: Conduct a test drill on a sample panel to verify drilling depth, accuracy, and hole
placement before working on the actual pieces.

e Reporting Defects: Document any inconsistencies and report them to the supervisor or quality
control team for necessary corrective measures.

—
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Implementing rigorous quality checks helps maintain consistency, accuracy, and overall efficiency in
drilling operations.

— 18.1.5 Adjusting Machine Settings and Installing
Drilling Tools

Proper adjustment of machine settings and correct installation of drilling tools ensure precise and
efficient drilling operations. Collaborating with the machine operator is essential to optimize the process.

Steps to Adjust Machine Settings:

Speed and Feed Rate: Adjust the drilling speed and feed rate based on material type and thickness
toachieve cleanandaccurate holes.

Drilling Depth: Set the correct depth according to the specifications to prevent over- or under-
drilling.

Clamping and Alignment: Secure the workpiece firmly on the machine table to prevent movement
duringdrilling.

Tool Selection: Choose the appropriate drill bit based on the material type and hole diameter
requirements.

Bit Installation: Properly mount and tighten the drill bit, ensuring it is correctly aligned with the
spindle.

Trial Drilling: Perform a test drill on a scrap piece to confirm accuracy before processing actual
workpieces.

Safety Checks: Inspect all moving parts, emergency stops, and guards to ensure the machine is safe
for operation.

Proper machine setup and tool installation enhance precision, reduce material wastage, and improve
overall productivity in panel drilling operations.
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UNIT 18.2: Assist in Drilling Operation

— Unit Objectives | @

At the end of this unit, participant will be able to:

1.

10.

11.

12.

Explain the process of proper loading and unloading techniques for safe and efficient machine
operations.

Describe the importance of maintaining a steady and controlled feeding pace to achieve
accurate and consistent results.

Explain the labelling or sorting techniques used to identify routed workpieces according to
project requirements.

Describe the importance of following standard operating procedures and safety guidelines to
ensure safe and efficient machine operation.

Describe the techniques and parameters for adjusting machines, including speed, depth, feed
rate, or tool selection, to achieve desired drilling results.

Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

Support the machine operator in loading and unloading workpieces onto and off the machine
table or holding fixtures.

Collaborate with the machine operator to feed workpieces through the drilling machine,
maintaining a steady and controlled pace as instructed.

Apply the appropriate labelling or sorting techniques to identify routed workpieces accurately.
Assist the operator in following standard operating procedures and safety guidelines for drilling
machine operation, adhering to the specified procedures and safety protocols.

Assist the operator in drilling machine operation, adhering to the specified procedures and
safety protocols.

Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.
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— 18.2.1 CNC Drilling Machines

CNC (Computer Numerical Control) drilling machines use automated programming to drill precise holes
in panel boards and other workpieces.

Process and Assistance:

e Loading and Unloading: Support the operator in
placing workpieces on the CNC machine table and
securing them using clamps or vacuum suction.
Assist in unloading drilled panels carefully to
prevent damage.

e Feeding Workpieces: Workpieces are
automatically positioned as per the programmed
coordinates, but manual support may be needed
forlarge or heavy panels.

e Labelling and Sorting: Mark or label drilled panels
based on batch numbers, hole specifications, or
routing requirements to ensure proper sorting.

¢ Following SOPs and Safety: Assist in checking for
correct tool selection, proper speed settings, and /9. 349: Drill precise holes in panel
X X boards and other workpieces
ensuring the CNC enclosure is securely closed before
starting operations.

e Monitoring Operations: Observe machine
performance, ensuring drilling accuracy, and promptly report any deviations such as misaligned
holes, excessive vibrations, or tool breakage.

— 18.2.2 Multi-Spindle Drilling Machines

Multi-spindle drilling machines are designed to drill multiple holes simultaneously, improving efficiency
for mass production.
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Fig. 350: Multi-spindle drill head
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Process and Assistance:

e Loading and Unloading: Assist in positioning panels accurately on the drilling table, ensuring
alignment with the drilling heads. Help in removing drilled workpieces efficiently.

o Feeding Workpieces: Collaborate with the operator to guide the workpiece through the machine,
ensuring stable positioning and uniform drilling across all spindles.

o Labelling and Sorting: Identify and segregate drilled workpieces based on hole patterns, ensuring
theyareroutedtothe correctassemblyline.

o Following SOPs and Safety: Ensure proper clamping of the material, check spindle speeds, and
follow the safety guidelines while operating multiple drill heads.

e Monitoring Operations: Watch for irregular hole spacing, drill bit wear, or machine alignment
issues, reporting them immediately to avoid defects.

— 18.2.3 Automatic Panel Drilling Machines

These machines are used for high-speed panel drilling operations, often integrated with conveyor
systems for continuous processing.

—
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Fig. 351: Automatic panel drilling

Process and Assistance:

e Loading and Unloading: Assist in placing panels on the automatic feed system, ensuring correct
orientation. Remove drilled panels efficiently to maintain workflow.

o Feeding Workpieces: Panels are fed automatically, but ensure they are aligned properly before
entering the machine. Adjust placement if required.

o Labelling and Sorting: Mark drilled panels based on project specifications, hole patterns, or order
numbers to prevent misplacement.

e Following SOPs and Safety: Ensure proper calibration of depth and speed settings, check
emergency stop functions, and follow safety protocols when handling moving parts.

e Monitoring Operations: Observe the drilling process for any irregular movements, improper hole
depths, or material jams, and report them promptly.

— 18.2.4 Side Drilling Machine

Side drilling machines are specifically designed for horizontal drilling, typically for edge hole drilling in
furniture panels.
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Fig. 352: Side holes in workpieces

Process and Assistance:

Loading and Unloading: Position workpieces securely, ensuring they align with the side drilling
heads. Assistin removing completed panels carefully.

Feeding Workpieces: Hold and stabilize the workpiece as it moves through the machine to ensure
precise drillingonthe edges.

Labelling and Sorting: Apply labels or markings to identify panels that require further processing or
assembly.

Following SOPs and Safety: Check clamping mechanisms, ensure drill bit alignment, and follow all
safety measures to prevent misalignment or panel damage.

Monitoring Operations: Watch for common defects such as off-center holes, rough edges, or
incorrect hole depths, and communicate any issues to the operator.
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— 18.2.5 Nesting Drilling Machine

Nesting drilling machines are used in batch production to drill holes in panels that are already cut into
desired shapes.

Process and Assistance:

o Loading and Unloading: Assist in arranging cut panels on the machine bed and removing them
after drilling while ensuring order integrity.

o Feeding Workpieces: Help in placing nested panels correctly so the drill follows the programmed
pattern withouterrors.

o Labelling and Sorting: Use sorting tags or labels to keep track of different workpieces that belong
to asingle batch.

o Following SOPs and Safety: Verify settings, ensure proper suction or vacuum hold-down, and
checktool paths before drilling begins.

e Monitoring Operations: Keep an eye on hole alignment, drill bit sharpness, and program
execution, reporting any discrepanciesimmediately.

T
{0

Fig. 353: Nesting
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— 18.2.6 Drilling Key Operations in Panelworks

By following these guidelines, drilling operations in panelworks can be executed efficiently, ensuring high
precision and quality output.

Process and Assistance:
¢ ProperLoading and Unloading Techniques
o Ensureworkpieces are securely placed onthe machine table or holding fixtures.
o Useappropriate clamping methods to prevent movement during drilling.
o Handledrilled panels carefully while unloading to avoid damage or misalignment.
¢ Maintaining a Steady and Controlled Feeding Pace
o Feedworkpieces ata consistent pace to achieve precise and clean hole drilling.
o Avoid excessive speed to prevent splintering or misalignment.
o  Preventslow feeding, which can cause overheating and inefficiencies.
¢ Labelling and Sorting Techniques for Routed Workpieces
o Usenumbering, barcoding, or stickers for easy identification of drilled workpieces.
o  Sortpanelsbasedon hole patterns, sequence, or assembly requirements.
o Ensure proper documentation for tracking and quality control.
¢ Following Standard Operating Procedures and Safety Guidelines
o Wearappropriate PPE such as safety glasses, gloves, and ear protection.
o  Checkthatsafety guardsand emergency stop functions are active.
o  Follow proper startup, shutdown, and tool maintenance procedures.
o Keeptheworkspace cleanand free from wood dust and debris.
¢ Machine Adjustments: Speed, Depth, Feed Rate, and Tool Selection
o Adjustdrilling speed based on material type and hole size.
o  Setthe correct depthto prevent damage to the workpiece or table.
o Modify feed rate to ensure smooth and accurate drilling.
o Choose appropriate drill bits (HSS, carbide) for better efficiency and durability.
o Monitoring Machine Operations for Quality and Defect Detection
o Observethedrilling process forany irregularities or defects.
o Checkfor misaligned holes, tool wear, rough edges, or excessive vibrations.
o Reportissuesimmediately to the machine operator for corrective action.

o Conduct periodicinspections to maintain consistent quality.
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Fig. 354: Drilling operation
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UNIT 18.3: Workplace and Equipment Management for
Drilling Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the specific cleaning procedures for the drilling machine and its components, ensuring
proper maintenance.

2. Explain the proper techniques for cleaning, sharpening, or replacing cutting tools.

3. Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.

4. List the visual and tactile indicators of defects in finished materials.
Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the drilling process.

6. Assist the operator in cleaning and maintaining the drilling machine and its parts.

7. Employ appropriate techniques while cleaning, sharpening, or replacement of cutting tools, as
instructed by the machine operator.

8. Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

9. Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

10. Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the drilling process.

— 18.3.1 CNC Drilling Machines

Proper maintenance, organization, inspection, and documentation are essential for efficient drilling
operationsin panelworks.

e Cleaningand Maintenance:
o Assistthe operatorin cleaning dust, wood shavings, and residue from the drilling table and
machine components.
o Lubricate moving parts as per maintenance schedules to ensure smooth operation.

o Checkandcleanthe cooling system, if applicable, to prevent overheating.

—
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o Tool Maintenance:
o Inspect drill bits for wear and report any signs of dullness
ordamage.
o Assist in replacing worn-out bits or sharpening them as
instructed.

o Ensure proper alignment of tools before restarting

operations.
e Workspace Organization & Waste Disposal: Fig. 355: Lubrication
o  Storeraw panelsand processed workpieces in designated areas to prevent mix-ups.
o Follow standard procedures for disposing of waste materials, including wood chips and
dust.
e Inspection & Documentation:
o Checkdrilled panels for hole accuracy, alignment, and defects like chipping.

o Assistinrecordingdrilling parameters and quality control data for tracking.

— 18.3.2 Multi-Spindle Drilling Machines

Proper maintenance, organization, inspection, and documentation are
essential for efficient drilling operations in panelworks.

¢ Cleaningand Maintenance:
o Clear debris from multiple spindles and check for any

obstructions.

o Inspect belts and pulleys for wear and assist in lubrication
when necessary.
e Tool Maintenance:
o Ensure that all spindles have sharp and properly secured  Fig. 356: Maintenance
drill bits.
o Assistinrealigning or replacing drill bits for consistent hole positioning.
e Workspace Organization & Waste Disposal:
o Arrangedrilled panels systematically to ensure proper sequence for assembly.
o Dispose of residual materials following workplace safety guidelines.
¢ Inspection & Documentation:
o Verifythatalldrilled holes match the programmed pattern and spacing.

o Maintain records of multi-spindle adjustments and tooling changes.
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— 18.3.3 Automatic Panel Drilling Machines

Proper maintenance, organization, inspection, and documentation are essential for efficient drilling
operationsin panelworks.

e Cleaningand Maintenance:
o  Wipedown sensors and automated components to prevent malfunctions.
o Assistinchecking pneumatic or hydraulic systems for leaks.
o Tool Maintenance:
o Monitor wear on automatictool changers and replace dull bits as needed.
o  Ensuredrill bits are correctly seated in the tool holder for precision.
e Workspace Organization & Waste Disposal:
o Stackfinished panels correctly to prevent damage before assembly.
o  Dispose of excess material using dust extraction systems.
¢ Inspection & Documentation:
o Inspectpanelsurfaces for rough edges or unclean holes.

o Assistin maintaining reports ondrilling accuracy and operational efficiency.

— 18.3.4 Side Drilling Machines

Proper maintenance, organization, inspection, and documentation are essential for efficient drilling
operationsin panelworks.

e Cleaningand Maintenance:

o Remove dustand debris from horizontal drilling units.

o Checkguidesand clamping mechanismsto ensure stable workpiece positioning.
o Tool Maintenance:

o Assistinadjustingand sharpening side-mounted drill bits.

o Monitor for misalignmentissues that may cause inaccurate hole placements.
e Workspace Organization & Waste Disposal:

o Arrange workpiecesin sequence for smooth drilling flow.

o  Followstandard disposal methods for edge shavings and dust.
¢ Inspection & Documentation:

o Verifythatside holesaredrilled to correct depth and angle.

o Recorddataonhole placementsand adjustments made during operation.
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Fig. 357: Guides and clamping mechanisms

— 18.3.5 Nesting Drilling Machines

Proper maintenance, organization, inspection, and documentation are essential for efficient drilling
operationsin panelworks.

e Cleaningand Maintenance:
o Keepthevacuum bed free of dustto ensure proper material holding.
o Assistincheckingthe spindle motorand cleaning the work area.
o Tool Maintenance:
o Replace worndrill bits to maintain accuracy in nested drilling operations.
o Assistincalibrating the machine to ensure consistent hole depths.
e Workspace Organization & Waste Disposal:
o Organize cutanddrilled panels efficiently for easy retrieval.
o Dispose of small offcuts and waste material properly.
e Inspection & Documentation:
o Checknesting patterns to confirm precisionin hole placements.

o Assistin maintaining production logs and quality inspection reports.
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Fig. 358: Nesting drilling
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— Exercise |2

1.
2.

1.
2.
3.
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Answer the following questions:

Short Answer Questions:

What are the best practices for stacking and storing materials at a drilling machine workstation?

How can critical thinking be applied to evaluate the quality of job work received for drilling
operations?

Describe the key stepsin setting up a drilling machine before starting an operation.

What are the proper handling techniques for loading and securing workpieces onto a drilling
machine?

How do you configure a drilling machine based on specific project requirements?

Fill-in-the-Blanks:

Efficient stacking and storage of materials prevent and ensure smoother workflow.
Thedrilling machine setup processincludes , ,and

Handling and loading workpieces correctly prevents and ensures precision in
drilling.

Configuring a drilling machine depends on factors such as , , and
Labeling and sorting drilled workpieces help in and for further
processing.

True/False Questions:

True/False—Stacking materialsin an unorganized manner does notimpact machine efficiency.
True/False—The quality of job work should only be checked after drilling is complete.

True/False — Loading workpieces incorrectly can lead to inaccurate drilling and damage to the
machine.

True/False —Configuring a drilling machine does not require adjusting speed and feed rate.

True/False — Labeling and sorting drilled workpieces help in tracking and organizing production

processes.
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1.

— Key Learning Objectives | ¢

At the end of this module, you will be able to:

10.

11.

Assistant Panelworks
Machine Operator

Discuss the process of efficient stacking and storage of materials and workpieces at designated

machine stations, employing proper handling techniques for routing machine operation.

Employ critical thinking skills and understanding of quality standards to evaluate the quality of job

work received for routing machine operation.

Assist in perform machine setup process and prepare the machine for required routing machining

operation.

Demonstrate accurate and efficient handling and loading of workpieces onto the machine, using

appropriate handling techniques.
Discuss the process of configuring the routing machine depending on project requirements.

Perform labelling or sorting techniques to track and monitor the workpieces after routing

operation for further processes.

Demonstrate the skills to assist in operating and monitor the routing machine for required job

work.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the
routing machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the
proper storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting routing

materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 19.1: Assist in Workplace Setup for Routing Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for routing
operations.

2. List the key constraints involved in checking the quality of job work received for routing
machine operation.

3. Describe the responsibilities while collaborating with the machine operator in adjusting
machine settings for optimal edge routing results.

4. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines

5. Employ appropriate quality standards and techniques to assess the quality of job work received
for routing operation.

6. Collaborate with the machine operator to adjust machine settings, including machine controls,

and install routing tools by following the specified procedures and guidelines.

—19.1.1 About Routing in Panelworks

Routing in panelworks refers to the process of cutting, shaping, or hollowing out sections of wood,
composite panels, or other materials using a router machine. This technique is essential for creating
grooves, slots, decorative edges, and intricate patterns in panel-based products like furniture, cabinets,
anddoors.

Fig. 359: Router machine
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Key Aspects of Routing in Panelworks

e Purpose of Routing

o

o

o

o

Creating decorative edges and profiles.
Cutting grooves, slots, and channels for joinery.
Shaping panels for customized designs.

Engraving or carving patterns on the surface.

e TypesofRouting Machines Used

o

[e)

o

o

Handheld Routers—For manual precision in small-scale operations.
CNCRouters—Forautomated and high-precision routing based on programmed designs.
Edge Routers—Specialized for shaping edges of panels.

Plunge Routers—Used for making controlled cuts at any point on the panel.

e Common Routing Techniques

o

o

o

o

Straight Routing — Cutting straight lines or channels.
Template Routing — Using templates for consistent shapes and patterns.
Edge Profiling— Creating decorative edges like bevels or rounded corners.

Pocket Routing—Hollowing out sections for joinery orinlays.

e Materials Used in Routing

o

)

o

o

o

Plywood

MDF (Medium-Density Fiberboard)
Particleboard

Solid Wood

Laminates and Veneers

e Importance of Routingin Panelworks

o

o

o

o

Enhances design flexibility and custmization.
Improves precision and efficiency in panel pocessing.
Ensures seamlessjoineryin furniture and cabineroduction.

Reducesthe need for manual shaping and finishing.

Routing is a crucial step in panelworks, ensuring that materials are precisely shaped and structured for

assembly, aesthetics, and functionality.
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— 19.1.2 Differentiation of Routing Machines in Panelworks ——

Type Machine Description Key Features Best Use Cases
Single-Head A CNC router - Single tool operation - Custom furniture
CNC Router with a single manufacturing
Machine spindle for
precise cut[-ing - High accuracy for - Sign making
and shaping of detailed routing
panels.
- Suitable for various - Prototyping and small-scale
materials like MDF, production

plywood, and acrylic

Multi-Head Equipped with - Multi-tool operation - Mass production of panel-
CNC Router multiple based furniture
Machine spindles to
perform - Higher production - Cabinet and door
simultaneous efficiency manufacturing
cutting on
multiple - Can route multiple - Large-scale decorative
workpieces. panels in one pass panel cutting
High-Speed Designed for - High RPM spindle for - Large-scale panel
Panel Router high-speed and fast cutting processing
Machine high-precision
routing of panels | - Automated tool change | - High-speed furniture
in large-scale system manufacturing
operations.
- Suitable for continuous - Automated factory
industrial production production

SIGR-CRC

Fig. 360: Single-Head CNC Router Machine
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—19.1.3 Workplace Setup for Routing Machine

This ensures efficiency, precision, and quality control across different routing machines used in
panelworks.

Single-Head CNC Routers Machine

e Process:
o  Stacking & Storage of Materials and Workpieces:
o Arrange panels systematically to prevent warping or damage.
o  Storeworkpieces based onsize and material type to ensure easy retrieval.

e Quality Assessment of Job Work Received:
o Checkthe surface finish and dimensions ofincoming panels for routing.
o Inspectfordefectssuch ascracks, surface irregularities, or alignmentissues.

e Machine Settings & Tool Installation:
o  Supportthe machine operatorin adjusting speed, feed rate, and cutting depth.

o Assistininstallingand securing router bits based on the specified routing design.
Multi-Head CNC Routers Machine

e Process:
o  Stacking & Storage of Materials and Workpieces:
o  Stackworkpieces efficiently toaccommodate multi-head operations.
o  Ensurestable positioning to prevent misalignment during feeding.
e Quality Assessment of Job Work Received:
o Verify material thickness and consistency for uniform routing across multiple heads.
o Ensure no pre-existing damages that could affect routing precision.
e Machine Settings & Tool Installation:
o Assistin configuringindividual spindle settings for synchronized operations.

o Supportininstalling multiple cutting tools, ensuring proper calibration.

Fig. 361: Multi-Head CNC Routers Machine
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e Process:

High-Speed Panel Router Machine

e Machine Settings & Tool Installation:

o  Stacking & Storage of Materials and Workpieces:

e Quality Assessment of Job Work Received:

o Arrange materialsinasequence for continuous high-speed processing.

o Useanti-slip mats or supports to maintain stability during handling.

o Inspect material hardness and thickness uniformity to prevent routing errors.

o Checkfor manufacturing tolerances to ensure precisionin high-speed operations.

o Assistinfine-tuning spindle speeds and feed rates for rapid material removal.

o Supportintoolalignmentand secure clampingto handle high-speed routing.

— 19.1.4 Key Differences in Workflow

Step Single-Head CNC Multi-Head CNC High-Speed Panel
Router Router Router
Material Individual panels Multiple panels Large-scale batch
Handling processing

Machine Setup

Manual tool
installation

Multi-tool configuration

Automated tool change
system

Routing Process

Precision cutting

Simultaneous routing

High-speed automated
routing

Speed & Output

Slow to moderate

Faster due to multiple
heads

Fastest for industrial
production

Inspection &
Finishing

Manual inspectio

Batch quality checks

Automated defect
detection

— T
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Fig. 362: High-Speed Panel Router
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UNIT 19.2: Assist in Routing Operation

1.

— Unit Objectives | @

At the end of this unit, participant will be able to:

10.
11.

12.

Explain the process of proper loading and unloading techniques for safe and efficient machine
operations.

Describe the importance of maintaining a steady and controlled feeding pace to achieve
accurate and consistent results.

Explain the labelling or sorting techniques used to identify routed workpieces according to
project requirements

Describe the importance of following standard operating procedures and safety guidelines to
ensure safe and efficient machine operation.

Describe the techniques and parameters for adjusting machines, including speed, depth, feed
rate, or tool selection, to achieve desired routing results.

Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

Support the machine operator in loading and unloading workpieces onto and off the machine
table or holding fixtures

Collaborate with the machine operator to feed workpieces through the routing machine,
maintaining a steady and controlled pace as instructed.

Apply the appropriate labelling or sorting techniques to identify routed workpieces accurately
Assist the operator in following standard operating procedures and safety guidelines for routing
machine operation, adhering to the specified procedures and safety protocols.

Assist the operator in routing machine operation, adhering to the specified procedures and
safety protocols.

Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.
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—19.2.1 Operational Support for Routing Machines in
Panelworks

Routing in panelworks refers to the process of cutting, shaping, or hollowing out sections of wood,
composite panels, or other materials using a router machine. This technique is essential for creating
grooves, slots, decorative edges, and intricate patterns in panel-based products like furniture, cabinets,
and doors.

Single-Head CNC Router Machine
Used for precision routing, cutting, and engraving of panels.
e Loadingand Unloading Workpieces:
o Assistinsecurely placingandaligning the panelon the routertable.
o Remove thefinished workpiece carefully to prevent surface damage.
o Feeding Workpieces Through the Machine:
o Maintain asteady and controlled pace while feeding panels into the machine.
o  Ensurethatthe workpiece remains stable to achieve accurate cuts.
e Labellingand Sorting:
o  Markrouted panelsaccording to job specifications.

o Sortandorganize workpieces for the next stage of processing.

e Following SOPs and Safety Guidelines
o Wearsafety gear, including gloves and eye protection.
o  Followemergency stop procedures in case of malfunction.
e Monitoring Machine Operations:
o Checkforirregularities such astool vibration or misalignment

o Reportanyoperationalissuestothe machine operatorimmediately.

The Computer System

CNC Motor (stepper/servo)
Gantry

Linear Rail System

Fig. 363: CNC router
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Stronger and larger helical rack & pinion Precision Vacuum Table
gear drive

5.5 kw heavy duty water cooled vacuum Rotary attachment (Optional)
pump

Multi-Head CNC Router Machine
Designed for batch production, enabling simultaneous routing on multiple panels.
e Loadingand Unloading Workpieces:
o Assistin positioning multiple panels on the machine table.
o Unload routed pieces while ensuring alignment for the next batch.
e Feeding Workpieces Through the Machine:
o  Coordinate withthe operatorto feed multiple panels efficiently.

o Ensureeven pressureis applied to prevent misalignment.
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e Labellingand Sorting:
o Identify and mark panels routed using different tool heads.

o Sortpanelsbasedonsize, shape, and processing requirements.

e Following SOPs and Safety Guidelines:
o Adhereto specificguidelines for handling multiple cutting tools.
o Keephandsand objects clear of active cutting areas.
e Monitoring Machine Operations:
o  Observespindle speed and tool wear to preventinconsistencies.
o Communicate anyissuesrelated to alignment or cutting depth.
High-Speed Panel Router Machine
Optimized for mass production and high-speed routing operations.
e Loadingand Unloading Workpieces:
o  Placelarge batches of panels onto the conveyor system.
o  Ensuresmooth unloadingto avoid jamming or misfeeding.
e Feeding Workpieces Through the Machine:
o Maintain a consistent flow rate to match the machine's processing speed.
o Adjustfeeding pace based on material thickness and design requirements.
e Labellingand Sorting:
o Applybarcode or numericlabels for automated tracking.
o Sortpanelsforfurtherfinishing or edge banding processes.
o Following SOPs and Safety Guidelines:
o  Ensurethatautomatictool change functions are correctly set up.
o  Follow dust extraction system guidelines to maintain a clean environment.
e Monitoring Machine Operations:
o Observe automated adjustments and quality controlindicators.

o Reportirregularities such as overheating, feed rate inconsistencies, or tool wear.

Up & down movement of work table to set | Actuation of spindle pneumatically, so the
work piece thickness. depth will be the same for all different
design in same work piece.
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Spindle drive assembly easily accessible for | Engraving can be done on work piece by
belt tension & maintenance. copying the design of master jig with the use
of guide pin.
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UNIT 19.3: Workplace and Equipment Management for
Routing Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the specific cleaning procedures for the routing machine and its components, ensuring
proper maintenance.

2. Explain the proper techniques for cleaning, sharpening, or replacing cutting tools.
Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.

4. List the visual and tactile indicators of defects in finished materials.
Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the routing process.
Assist the operator in cleaning and maintaining the routing machine and its parts.

7. Employ appropriate techniques while cleaning, sharpening, or replacement of cutting tools, as
instructed by the machine operator.

8. Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

9. Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

10. Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the routing process.

—19.3.1 Maintenance and Quality Control Procedures

Proper maintenance and management of routing machines in panelworks are crucial for ensuring
efficient operations, precision in output, and the longevity of both the machine and its cutting tools.
Regular cleaning procedures involve removing accumulated dust, wood shavings, and debris from key
machine components such as the spindle, guide rails, and vacuum system. Compressed air, specialized
brushes, and approved cleaning solutions should be used to prevent clogging and mechanical failures.
Lubrication of moving parts is necessary to reduce friction and extend the life of critical components.
Additionally, periodic calibration checks must be performed to maintain machine accuracy.

I —



Participant Handbook

Cutting tools, including router bits, require careful handling to ensure optimal performance. Cleaning
should involve the use of appropriate solvents to remove resin buildup, while sharpening techniques such
as grinding or honing should be employed to maintain a sharp cutting edge. Regular inspection of the
tools is necessary to identify signs of wear, chipping, or dullness, and replacements should be done
following the manufacturer's guidelines to avoid compromised cutting quality.

A well-organized workspace is essential forimproving workflow efficiency and ensuring safety. Panels and
workpieces should be stored systematically, considering size, thickness, and processing sequence to
minimize handling time. Waste disposal procedures should be strictly followed, with scrap materials and
dust collected in designated bins to prevent workplace hazards and maintain cleanliness. Proper
inventory management of raw materials and finished products ensures smooth operations and reduces
material wastage.

Fig. 365: Proper maintenance and management of routing machines

Inspecting finished materials for defects requires a combination of visual and tactile examination.
Common defects in routed panels include rough edges, burn marks from excessive friction, incorrect
dimensions due to misalignment, or chipping along the cut edges. These issues must be identified and
rectified promptly to maintain quality standards. Advanced inspection techniques, such as measuring
tools or digital scanning systems, may be employed for accuracy.
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Aspect

Single-Head CNC
Router

Multi-Head CNC
Router

High-Speed Panel
Router

Cleaning Focus

Single spindle &
work area

Multiple spindles &
synchronized parts

Dust extraction & high-
speed parts

Tool
Maintenance

Manual
sharpening &
replacement

Multi-tool alignment &
wear tracking

Automated tool change &
precision calibration

Workspace Small-scale Batch sorting & optimized Large-scale sorting & waste
Management stacking & storage handling

disposal
Defect Individual Uniformity across multiple | High-speed output
Monitoring workpiece heads consistency

accuracy
Documentation | Basic job logs & Batch records & tool Automated QC data &
Needs tool history settings efficiency tracking

Maintaining accurate documentation of manufacturing specifications and quality control inspections is
vital for ensuring consistency and compliance with industry standards. This includes recording machine
settings, tool usage, inspection results, and any corrective actions taken to address defects. Proper
documentation helps track production efficiency, supports quality assurance measures, and aids in
troubleshooting recurringissues. By following these practices, the routing process remains efficient, safe,
and capable of producing high-quality panel components.

— 19.3.2 CNCRouter Maintenance Checklist

CNCRouters are precision tools, pivotal in woodworking and manufacturing.

Like any complex machine, their optimal performance hinges on regular maintenance.
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CHC Router Maintenance Checklist

Evaluator Hame Daate/Time

Task i Weekly Monthly Gluarteriy Annually
Cleaning

Clean Work Surfaces

Clear Dust'Debris From Guide Rails
Inspect Vacuum Pods And Clean Filfers
Lubrication

Lubricate Linear Guides And Ball Screws
Check Spindle Motor Cocoling Systermn
Inspection

Check Router Bits For Wear

Inspect Collets And Tool Holders
Exarnine Filters For Blockages

Verify Way Wipers

Align Autermnatic Tool Changer Forks
Performance Testing

Test Stepper Mators And Bearings
Verify Spindle Motor Performance
Check Software Calibration Seftings
Component Replacements.

Replace Womn Router Bits

Replace Filters i Clagged

Replace Wacuum Pods  Cracked
Replace Womn Ball Screws

Electrical Checks.

Inspect Electrical Connections
Replace Controller Battery

General Maintenance

Tighten Bolts &nd Connections
Inspect Coolant Pins

Werify Software Updates And Backups

Fig. 366: CNC Router Maintenance
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— 19.3.3 CNCRouter Maintenance

Lubrication: Friction is the enemy of precision. Apply manufacturer-recommended
lubricants to ball screws and linear guides to ensure seamless motion.

Detailed Inspections: Examine mechanical systems for wear and fatigue. Review
electrical connections for stability.

Software and Firmware: Regularly update to the latest versions to enhance
functionality and address vulnerabilities.

L = - — - — -—u -
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Diagnostics: Use diagnostic software to analyze machine health. Identify and resolve
errors before they impact operations.
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Calibration and Alignment: Maintain precision by recalibrating axes and aligning tools
to specifications.

Spare Parts Inventory: Audit spare parts stock, ensuring availability of critical
components.

Router bits are the cutting tools that shape your materials. Regularly inspect for wear
and replace them promptly to maintain cutting precision. Store them in a dry,
organized space to avoid corrosion.

Critical for holding bits securely, collets and tool holders must be cleaned and
checked for deformation regularly. Damaged holders can lead to operational
inefficiencies and safety risks.
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The powerhouse of your router, spindle motors require consistent cooling and
lubrication. Monitor for overheating and unusual vibrations to detect potential issues
early.

These components ensure precise motion. Clean guide rails and screws to prevent
debris buildup and apply the recommended lubricant sparingly but consistently.

For routers with automatic tool changers, tool forks must be aligned and free from
cracks. Regular alignment checks and timely replacements are essential for seamless
operations.
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—

=

These hold your workpiece in place during cutting. Inspect for cracks or loss of
suction power and replace worn pods to ensure stability during operations.

Filters keep the cooling and lubrication systems clean, while way wipers protect guide
rails from dust. Replace filters as per the manufacturer’s recommendations and
inspect wipers for tears.

These control precise movements and require periodic lubrication. Bearings should
spin freely; replace them if they become noisy or resistant.

. 457
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— Exercise |2

Answer the following questions:

Short Answer Questions:
1. Whatarethe best practices for stacking and storing materials at a routing machine workstation?

2. How can critical thinking be applied to evaluate the quality of job work received for routing
operations?

3. Describe the key stepsin setting up a routing machine before starting an operation.

4. What are the proper handling techniques for loading and securing workpieces onto a routing
machine?

5. How doyou configure a routing machine based on specific project requirements?

Fill-in-the-Blanks:

1. Efficientstackingand storage of materials prevent and ensure smoother workflow.

2. Therouting machine setup processincludes , ,and

3. Handling and loading workpieces correctly prevents and ensures precision in
routing.

4. Configuring a routing machine depends on factors such as , , and

5. Labeling and sorting routed workpieces help in and for further
processing.

True/False Questions:
1. True/False—Stacking materialsinan unorganized manner does notimpact machine efficiency.
2. True/False—The quality of job work should only be checked after routing is complete.
3. True/False — Loading workpieces incorrectly can lead to inaccurate routing and damage to the
machine.
4. True/False—Configuring arouting machine does not require adjusting speed and depth of cut.
5. True/False — Labeling and sorting routed workpieces help in tracking and organizing production

processes.
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1.

— Key Learning Objectives | ¢

At the end of this module, you will be able to:

10.

11.

Discuss the process of efficient stacking and storage of materials and workpieces at designated
machine stations, employing proper handling techniques for veneer cutting/splicing machine

operation.

Employ critical thinking skills and understanding of quality standards to evaluate the quality of job

work received for veneer cutting/splicing machine operation.

Assist in perform machine setup process and prepare the machine for required veneer
cutting/splicing machining operation.
Demonstrate accurate and efficient handling and loading of workpieces onto the machine, using

appropriate handling techniques.

Demonstrate the ability to assist in applying the appropriate adhesive or glue to veneer sheets

using designated equipment and techniques.

Demonstrate the skills to assist in operating and monitor the veneer cutting/splicing machine for

required job work.

Discuss the process of configuring the veneer cutting/splicing machine depending on project

requirements.

Demonstrate knowledge and understanding of the cleaning and maintenance procedures for the

veneer cutting/splicing machine and its part.

Apply organizational skills and principles to efficiently manage the workspace, including the

proper storage of panels and the appropriate disposal of waste.

Utilize their knowledge of quality standards and specifications to assist in inspecting veneer

materials for defects.

Utilizing appropriate record-keeping techniques and systems to prepare and maintain process

documents.
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UNIT 20.1: Assist in Workplace Setup for Veneer
Cutting/Splicing Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the importance of proper stacking and storage of materials and workpieces for veneer
cutting/splicing operations.

2. List the key constraints involved in checking the quality of job work received for veneer
cutting/splicing machine operation.

3. Explain the importance of proper alignment and installation of tools, adhesives, and veneer
materials in the veneer cutting/splicing process.

4. Explain the components and functions of machine setup, including time, pressure, thickness,
etc. to achieve accurate and consistent results.

5. Perform stacking and storage of materials and workpieces following the specified procedures
and guidelines.

6. Employ appropriate quality standards and techniques to assess the quality of job work received
for veneer cutting/splicing operation.

7. Verify the alignment and installation of tools, adhesives, and veneer materials under the
guidance of the machine operator.

8. Assist in setting up veneer cutting/splicing machines, including adjusting time, pressure,

thickness, etc.

— 20.1.1 About Veneers in Panelworks

Veneers are thin layers of wood that are used in panelworks to enhance the appearance, durability, and
finish of furniture, cabinetry, and other wood-based products. In panelworks, veneers are typically
applied to core materials like plywood, MDF (Medium-Density Fiberboard), or particleboard to create
aesthetic surfaces that resemble solid wood while being more cost-effective and stable.

—
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Types of Veneers in Panelworks
e Natural Wood Veneers—Sliced from real wood logs, offering an authentic grain pattern.

e Reconstituted Veneers — Engineered veneers made from fast-growing wood species, dyed and
restructured to mimic premium wood grains.

o Backed Veneers — Veneers reinforced with paper, fabric, or fleece backing for enhanced flexibility
and easy application.

e Laminated Veneers —Veneers bonded with plastic layers to increase durability, commonly used in
high-use furniture and cabinets.

Applications of Veneers in Panelworks
o Furniture (tables, cabinets, wardrobes)
e Wall paneling and decorative surfaces
e Doorsand partitions

e Flooringand staircases

Natural Wood Reconstituted Backed Wood Bamboo Veneer
Veneer Wood Veneer Veneer

Veneer Rolls Specialty Wood Matching Veneer
Veneer

Fig. 367: Types of wood veneer

— 20.1.2 Veneer Splicing and Stitching

Veneer splicing and stitching are two techniques used to join veneer sheets in panelworks, but they differ
in method, application, and outcome.
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Fig. 368: Veneer splicer

Veneer Splicing

e Process: Veneer splicing involves joining veneer sheets edge-to-edge using adhesive and heat,
ofteninan automated veneer splicer machine.

o Method: Usesglue thread, tape, or adhesive-based splicing to create a seamless joint.

e Application: Common in decorative veneers and furniture manufacturing where precise
alignment and aesthetics areimportant.

e Finish: Produces a smooth, nearly invisible joint, ensuring a natural grain match.
e Advantages:
o Providesstrongand cleanjoints.
o Maintains uniform veneer thickness.
o  Suitable for high-quality furniture and paneling.
Veneer Stitching

e Process: Veneer stitching joins veneer sheets by sewing them together using a special thread,
often with a stitching machine.

e Method: Uses glue-coated thread or synthetic fiber thread that is applied in a zigzag or continuous
pattern.

e Application: Used primarily in plywood and engineered wood industries where strength is more
critical than aesthetics.

o Finish: The stitch lines may be slightly visible, but they provide durability.
e Advantages:

o  Strongerjointforstructural applications.

o Works well with flexible veneers.

o Idealformakinglarge veneersheets from smaller pieces.
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— 20.1.3 Importance of Proper Stacking and Storage

Proper stacking and storage ensure material quality, safety, and efficiency in veneer cutting and splicing.
Incorrect storage can cause warping, cracking, or misalignment, affecting the final product.

Key Benefits:
e Prevents Warping & Damage —Flat stacking maintains shape and prevents bending.
e Controls Moisture —Climate-controlled storage avoids expansion or shrinkage.
e Enhances Workflow —Organized stacking improves accessibility and efficiency.
e Ensures Safety—Reducesrisk of toppling and workplace hazards.
¢ Avoids Contamination—Protects veneers from dust, dirt, and adhesives.

Best Practices:
o Y Useflat pallets/racks for even support.
o V' Storesimilarveneerstogether with clear labeling.
o v Keep covered and ventilated to prevent moisture damage.
o v Follow FIFO (First In, First Out) to reduce wastage.

Efficient stacking leads to better product quality, reduced wastage, and smooth operations.

— 20.1.4 Key Constraints in Checking the Quality of Job Work ——

Ensuring high-quality veneer cutting and splicing requires assessing multiple factors that impact the
accuracy, durability, and finish of the final product. The key constraints include:

Fig. 369: After splicing

— B————————
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e Material Quality Issues
o Thickness Variations—Inconsistent veneer thickness affects splicing accuracy.
o Surface Defects—Presence of cracks, knots, or splits reduces quality.
o Grain Mismatch—Improper grain alignment affects aesthetics and bonding.
e Cutting & Splicing Accuracy
o  EdgeStraightness—Uneven or wavy edges cause improper joints.
o Dimensional Tolerances—Deviations in length or width affect alignment.
o GlueLine Quality—Weak or excessive glue application impacts bonding strength.
e Machine & Process Limitations
o Blade Sharpness & Alignment—Dull or misaligned blades lead to rough cuts.
o Splicing Pressure & Heat Control—Incorrect settings resultin weak joints.

o FeedRate & Handling—Improper material handling can cause damage or misalighment.

¢ Environmental & Storage Factors
o Moisture Content—High humidity can cause warping or poor adhesion.
o Dust & Contaminants—Presence of dust affects bonding quality.

o Storage & Handling—Improper stacking can lead to bending or edge damage.

— 20.1.5 Importance of Proper Alignment and Installation

Proper alignment and installation of tools, adhesives, and veneer materials are critical for achieving
precision, durability, and aesthetic quality in veneer cutting and splicing. Any misalignment can lead to
defects, material wastage, and weak joints.

e Tools Alignment
o Blade Positioning—Ensures clean, straight cuts and prevents material tearing.
o Splicing Guides & Clamps—Maintain uniform pressure and prevent veneer shifting.
o Heating & Pressing Elements—Evenly apply heat and pressure for strong bonding.
o Adhesive Application
o Correct Glue Spread —Prevents weak joints or excessive glue seepage.
o Temperature & Drying Time Control—Ensures proper curing for strong adhesion.
o Consistent Application—Avoids patchy bonding and material wastage.
o Veneer Material Placement
o GrainAlignment—Enhancesvisual appeal and joint strength.
o Proper Edge Matching—Ensures seamless joints without visible gaps.

o Moisture & Warp Control—Prevents uneven bonding and structural defects.
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By verifying alignment and installation under the machine operator’s guidance, workers can ensure
efficiency, reduce errors, and improve the quality of veneer products.

—20.1.6 Key Components and Functions in Veneer
Cutting/Splicing Machine Setup

Proper machine setup is essential to achieve accurate, consistent, and high-quality veneer
cutting/splicing results. The setup involves adjusting various parameters such as time, pressure, and
thickness to ensure smooth operation and optimal output.

Main switch

- A
Auto cutting blade Pressing devices Feeding devices

Fig. 370: Veneer splicer machine setup

e Tools Alignment

o  Cutting Speed—Controls the rate at which the veneer is cut to avoid rough edges or tears.

o Splicing Time — Ensures the adhesive has adequate time to bond the veneer sheets

properly.

o Heating/Curing Duration—Determinesthe strength and durability of the bonded veneer.
e Pressure Control

o  Cutting Pressure—Ensures clean and precise cuts without damaging the veneer.

o Splicing Pressure —Applies uniform force to prevent gaps or weak joints.

o Adhesive Pressing Force —Controls glue penetration for strong and seamless bonding.
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¢ Thickness Adjustment
o  Material Thickness Setting—Ensures accurate cutting depth based on veneer thickness.
o Blade Clearance & Positioning—Prevents overcutting or uneven edges.
o Compression Rollers & Guides—Maintain uniform thickness and prevent veneer warping.
By carefully adjusting these parameters under the guidance of the machine operator, the setup ensures

efficient operation, minimal material wastage, and high-quality veneer products.
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UNIT 20.2: Assist in Veneer Cutting/Splicing Machine

— Unit Objectives |©

At the end of this unit, participant will be able to:

1. Explain the process of proper loading and unloading techniques for safe and efficient machine
operations.

2. Describe the importance of maintaining a steady and controlled feeding pace to achieve
accurate and consistent results.

3. Explain the importance of accurate and consistent adhesive application and veneer cutting for
quality results.

4. Describe the process and associated tools for tracing desired shapes and sizes on veneer
materials.

5. Explain the importance of actively monitoring machine operations to ensure quality and
identify any irregularities or defects.

6. Support the machine operator in loading and unloading workpieces onto and off the machine
table or holding fixtures.

7. Collaborate with the machine operator to feed workpieces through the veneer cutting/splicing
machine, maintaining a steady and controlled pace as instructed.
Support the machine operator in applying adhesive and cutting veneer materials.
Assist in tracing the desired shape and size on the veneer, following the specified techniques
and guidelines.

10. Assist in monitoring machine operations, actively looking for irregularities or defects, and

promptly communicating them to the machine operator.

— 20.2.1 Proper Loading and Unloading Techniques for Safe
and Efficient Machine Operations

Efficient loading and unloading of workpieces is crucial for ensuring machine safety, productivity, and
precision in veneer cutting/splicing operations. Proper handling minimizes material damage, prevents
misalignment, and reduces therisk of accidents.

—
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e Pre-LoadingPreparation
o Inspectthe workpiece for defects such as cracks or warping.
o  Ensurethe machine table and holdingfixtures are clean and free of debris.
o Verify correctalignment and positioning of tools and guides.
o SafeloadingProcedure
o Position the Workpiece — Carefully place the veneer sheet onto the table or holding
fixture.
o Secure the Material — Use appropriate clamps, guides, or vacuum systems to prevent
movement.
o Align as per Markings — Ensure the workpiece follows the specified cutting/splicing
guidelines.
e UnloadingProcess
o Wait for Machine to Stop — Ensure cutting/splicing is complete before handling the
workpiece.
o  Release Clamps or Fixtures—Gently detach the workpiece to avoid damage.
o  Stack Properly — Place finished veneers in an organized manner to prevent warping or

misalignment.

— 20.2.2 Collaborating in Feeding Workpieces Through the
Veneer Cutting/Splicing Machine

Maintaining a steady and
controlled pace while feeding
workpieces into the veneer
cutting/splicing machine is
critical to achieving clean,
accurate cuts and preventing
material damage.

Fig. 371: Parts Of $p/iC€f Control cabinet Splicing head
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The assistant must:

o Ensure Proper Positioning: Align veneer sheets according to the operator’s instructions, ensuring
that grain direction and pattern matching are maintained.

e Maintain Consistent Feeding Speed: Feed the material smoothly and evenly to prevent jams,
misalignment, orirregular cuts.

e Handle Veneer with Care: Veneer sheets are delicate and can crack, tear, or warp if mishandled.
Proper support must be provided while feeding them into the machine.

e Adjust for Thickness Variations: Some veneer sheets may have slight thickness variations, which
require minor adjustments to maintain uniformity.

— 20.2.3 Supporting in Adhesive Application and Cutting of ————
Veneer Materials

In veneer splicing or stitching, adhesives are generally not required. Instead, the process typically
involves:

e Mechanical Stitching or Thread Stitching:
Using special stitching threads or glue
threads that melt under heat to join veneer
edges.

o Heat and Pressure Bonding: Using heated

rollers or presses to fuse veneer edges
together.

e Finger Jointing or Zigzag Stitching:
Interlocking edges without adhesives for
seamless joints.

Fig. 372: Stitching

Applying adhesives and cutting veneer require
meticulous precision to ensure strong bonding and accurate dimensions.

The assistant’s responsibilitiesinclude:

o Preparing the Adhesive: Measure and mix the adhesive as per the specifications to achieve the
right viscosity and strength. Avoid excess application, which may lead to seepage or weak joints.

e Ensuring Even Adhesive Spread: Assist in applying adhesive evenly across the veneer surface,
avoiding air pockets that could cause bonding failures.

o Aligning Veneer for Cutting: Help position the veneer sheet correctly on the cutting table or
machine bed, ensuring that markings align with the cutting path.

e Using Cutting Tools Safely: Whether using a guillotine, saw, or hand-cutting tools, the assistant
must ensure precise and clean cuts while maintaining safety precautions.
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— 20.2.4 Assisting in Tracing the Desired Shape and Size on
Veneer Sheets

Marking veneer sheets correctly before cutting is crucial to reducing material wastage and achieving
consistentdimensions.
The assistant must:
e Use Measuring Instruments: Work with rulers, templates, and marking gauges to create precise
outlines.
e Ensure Accuracy in Markings: Follow the given specifications carefully to avoid incorrect cuts,
which can lead to defective pieces.
e Double-Check Measurements: Cross-verify the traced outlines before the cutting process begins
to prevent material wastage due to errors.
o Follow Grain Orientation: Ensure that the traced shape considers the grain direction, as improper
orientation may affect the final aesthetic and strength of the veneer.

Fig. 373: Loading veneer for splicing measurement
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— 20.2.5 Monitoring Machine Operations for Irregularities
or Defects

Continuous observation of machine operations helps in identifying potential issues before they impact
the final product.

Veneer Cutting Process:

Veneer Stitching Process:
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The assistant should:

e Check for Machine Jamming or Malfunctions: Observe the machine's feed system, blade
movement, and pressing mechanism to ensure smooth operation.

o Identify Defects in Cut Veneer: Look for rough edges, splinters, misalignment, or incomplete cuts,
and inform the operatorimmediately.

e Monitor Adhesive Distribution: Ensure that adhesive application remains even and does not result
in glue gaps or excess seepage.

e Maintain a Clean Work Area: Remove debris, excess glue, and offcuts regularly to prevent
operational disruptions and ensure a safe working environment.
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UNIT 20.3: Workplace and Equipment Management for
Veneer Cutting/Splicing Machine

— Unit Objectives | @

At the end of this unit, participant will be able to:

1. Explain the specific cleaning procedures for the veneer cutting/splicing machine and its
components, ensuring proper maintenance.

2. Explain the proper techniques for cleaning, sharpening, or replacing cutting tools.
Describe the principles of organizing and managing the workspace for panels storage and waste
disposal procedures.

4. List the visual and tactile indicators of defects in finished materials.
Explain the importance of maintaining accurate documentation of manufacturing specifications
and quality control inspections for the veneer cutting/splicing process.

6. Assist the operator in cleaning and maintaining the veneer cutting/splicing machine and its
parts.

7. Employ appropriate techniques while cleaning, sharpening, or replacement of cutting tools, as
instructed by the machine operator.

8. Organize and manage the workspace effectively, implementing proper storage techniques for
panels and adhering to waste disposal procedures.

9. Assist in inspecting finished materials for defects following the specified procedures and
guidelines.

10. Assist in maintaining proper documentation for manufacturing specifications and quality

control inspections in the veneer cutting/splicing process.

—20.3.1 Cleaning and Maintaining the Veneer
Cutting/Splicing Machine

Regular maintenance of the veneer cutting/splicing machine is crucial to ensure smooth operation,
prevent malfunctions, and prolong machine life.

—
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Fig. 374: Cleaning and maintaining of machine

The assistant’s role includes:
e Removingdust, debris, and adhesive residue from machine surfaces, rollers, and cutting blades.
e Checkingforloose parts or misalignments that may affect machine performance.
e Lubricating moving components as per the operator’s instructions to prevent wear and tear.

o Ensuringsafety compliance by following proper shutdown and cleaning procedures.

— 20.3.2 Cleaning, Sharpening, and Replacing Cutting Tools

Proper maintenance of cutting tools ensures precise cuts, reduces material waste, and maintains
production efficiency.

The assistant should:
e Usecorrectcleaningtechniques to remove buildup from cutting edges and prevent dulling.
e Assistinsharpening blades using recommended methods to maintain sharpness and efficiency.
o Handletoolreplacements carefully, ensuring properalignmentand securing tools as instructed.

o Store cuttingtools safely to prevent damage and maintain their longevity.
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Qa.A

Fig. 375: Lubrication and maintenance

— 20.3.3 Organizing and Managing the Workspace

Awell-organized workspace enhances efficiency, improves safety, and reduces material wastage.
The assistant’s responsibilitiesinclude:
o Stackingand storing veneer panels properly to prevent warping, damage, or contamination.
o Labeling materials appropriately for easy identification and efficient workflow.

¢ Following waste disposal procedures, ensuring proper segregation of reusable and non-recyclable
materials.

¢ Maintaining a clutter-free work environment to prevent accidents and improve productivity

Fig. 376: Electrical system maintenance
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— 20.3.4Inspecting Finished Materials for Defects

Quality control is essential to ensure that veneer sheets meet the required specifications, strength, and
appearance standards.

The assistantshould:
e Checkfordefectssuch as cracks, uneven splicing, glue seepage, or misaligned joints.
o Verify dimensions and surface quality, ensuring the final product meets set guidelines.
e Reportanyirregularities orinconsistencies to the machine operator for corrective action.

e Assistinreworking defective pieces, following necessary adjustments or refinements.

Fig. 377: Veneer workpieces

— 20.3.5 Maintaining Documentation for Manufacturingand ——
Quality Control

Accurate record-keeping ensures consistency in production, compliance with quality standards, and
traceability.

I —
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The assistant’s role involves:

e Recording manufacturing specifications, including ooo
machine settings, material details, and adhesive usage.

e Maintaining quality inspection logs, noting defects,
corrections, and final approval status.

e Organizing production records and checklists for future
reference and audits.

e Ensuring documentation accuracy, following the PN
guidelines provided by supervisors. E—
T

Fig. 378: Maintenance records
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— Exercise |2

1.

vk N

1.
2.

Answer the following questions:

Short Answer Questions:
1. What are the best practices for efficiently stacking and storing veneer sheets at a machine
station?
2. Howdoesproperhandling of veneer sheets impact the efficiency of the cutting/splicing process?
3. Describethe key stepsinvolved in setting up a veneer cutting/splicing machine.
4. Why is proper organization of workspace, material storage, and waste disposal important in

veneer processing?

What are common defects found in veneer sheets, and how can they be identified during quality
inspection?

Fill-in-the-Blanks:

Proper stacking of veneer sheets prevents and ensures a smoother production
process.

The key stepsin machine setup include , ,and

Veneer sheets must be handled carefully to avoid and

The correct application of adhesive ensures bonding between veneer sheets.

Loading veneer sheets properly onto the machine prevents and ensures accurate
splicing.

True/False Questions:

True/False —Stacking veneer sheets randomly has no effect on production efficiency.

True/False — Critical thinking is important in assessing the quality of veneer sheets before
processing.

True/False — Applying too much adhesive on veneer sheets can cause poor bonding and excess
waste.

True/False—Proper machine setup does not require adjusting the machine parameters.
True/False — Cleaning and maintaining the veneer cutting/splicing machine regularly helps

prevent breakdowns.
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Module 1: Unit 1.1 - India https://www.yo 3 E' 00:01:23
Introduction | Overview of | Furniture utube.com/watc

to the the Market h?v=YOt6e2l_mF

Interiors, Interiors, Y

Furniture, Furniture,

and Allied and Allied

Industry Sectors

(Bridge

Module)

Module 3: Unit 3.1 - Role of https://www.yo 77 00:06:46
Introduction | Role of an Operator utube.com/watc

to the Role Assistant in h?v=Qr2mkVucl

of an Panelworks | Panelworks cY

Assistant Machine

Panelworks Operator

Machine

Operator

(Bridge

Module)

Module 5: Unit 5.1 — Read the https://www.yo 113 00:11:04
Plan for Planning for | Kitchen utube.com/watc

Machine Machine Drawing h?v=BgHR5BVD

Operation Operations Khk

(FFS/N1001)

Module 7: Unit 7.1 - Different https://www.yo 147 00:15:57
Assist in Supporting | Types of utube.com/watc

Machine the Boards h?v=qlLtUz-

Initiation Machine used in LucV8

Process Start-up Modular

(FFS/N1002) | Process Furniture

Module 8: Unit 8.1 - Modular https://www.yo 167 00:05:49
Handling Job | Managing Kitchen, utube.com/watc

Work during | Job Work Wardrobe h?v=LZC3P1aRv

Machine During & Interiors Mc

Operation Machine making

(FFS/N1002) | Operation machines
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Module 9: Unit9.1 - Making https://www.yo 185 00:10:48
Assist in Support in Minifix utube.com/watc
Performing Executing Cabinet h?v=BZuEdms8y
required the after fo
Machine Required Machining
Operation Machine Operation
(FFS/N1002) | Operation
Module 10: Unit 10.1 — | Panel Saw https://www.yo 195 00:07:22
Clean and Maintain Maintenan | utube.com/watc
Maintain the | and Clean ce h?v=67ZE2XaGsc
Machine the o
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Module 15: Unit 15.1— | Cold Press | https://youtu.be | 291 00:06:45
Assist in Assist in Machine /gCEJcirUYLI?si=
Operating Workplace Gb_nVMngmQs
Pasting and Setup for yqtG3
Pressing Pasting/Pre
Machines ssing
(FFS/N1004) | Machine
Unit 15.2— | Hot Press https://youtu.be 305 00:10:19
Assist in Machine /dstpOUH6pII?si
Pasting =7EQovZFvpden
Operation WKNC
Module 16: Unit 16.1— | Panel Saw | https://youtu.be | 334 00:04:34
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Cutting and Setup for OwiF2
Sizing Cutting/Sizi
Machines ng Machine
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Cutting/Sizi si=Slqu8feniy5q r,
ng nCQQ
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486
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Module 17: Unit 17.1— | Edgebandi | https://youtu.be | 374 E 00:21:30
Assist in Assist in ng /s4pYTrYDFSU?si
Operating Workplace Machine - =JL9g- .
Edge Band Setup for EVA Type bnxtidrKiOM
Machines Edge
(FFS/N1006) | Banding
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Unit 17.2 — | Edgebandi | https://youtu.be | 383 00:06:11
Assist in ng /6r3zgX59snM?s
Edge Machine - i=R6Vb9rrm5ws
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Operation
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Assist in Assist in Drilling utube.com/watc
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Drilling Operation d8
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Routing Setup for Machine -g
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(FFS/N1008) | Machine
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Assist in CNC utube.com/watc
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Operation Machine s
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