[image: ]



UPHOLSTERERY COVER FITTER
[bookmark: _GoBack]
KM01 BASIC PRINCIPLES FOR MANUFACTURING OF UPHOLSTERED FURNITURE

ASSESSMENT GUIDE


TABLE OF CONTENTS

ASSESSMENT REQUIREMENTS	3
Knowledge Module Topic KM-01 KT01: Furniture Types, Uses, and Styles	4
KM-01-KT02:  Upholstered furniture construction (15%)	5
KM-01-KT03: Ergonomics related to furniture manufacturing (10%)	7
Formative assessment	7
Summative Assessment	12
KM-01-KT04: Quality in the upholstered furniture manufacturing process (20%)	15
Formative assessment	15
Summative Assessment	19
KM-01-KT05:  Compressors and compressed air (10%)	22
Formative assessment	23
Summative Assessment	27
KM-01-KT06: Drawings for furniture manufacturing (5%)	31
Formative Assessment	31
Summative Assessment	35
KM-01-KT07:  Productivity and efficiency in the production of upholstered furniture (10%)	44
KM-01-KT08: Upholstery related health and safety principles and practices (20%)	45
KM-01-KT09: Housekeeping, cleaning and record keeping (5%)	47




[bookmark: _Toc247459762][bookmark: _Toc196994233]ASSESSMENT REQUIREMENTS

Occupation Regulation
All trades are regulated by the Department of Higher Education and Training (DHET) through the National Artisan Moderation Body (NAMB).  To become a qualified artisan you have to pass a trade test at a national trade test centre that is accredited by the Quality Council for Trades and Occupations (QCTO). All national trade test centres are quality assured and recommended for accreditation by the NAMB.
Integrated Formative Assessment: 
The skills development provider will use the curriculum to guide them on the stipulated internal assessment criteria and weighting. They will also apply the scope of practical skills and applied knowledge as stipulated by the internal assessment criteria. This formative assessment leads to your next Module or Module Topic and the internal integrated summative assessment.
Integrated Summative Assessment: 
 The skills development provider will use the curriculum to guide them on the stipulated internal assessment criteria and weighting. They will also apply the scope of practical skills and applied knowledge as stipulated by the internal assessment criteria. This summative assessment leads the finalisation of your Practical Modules and your Work Place Experience.  Thereafter you will write an External Integrated Summative Assessment described below.
External Integrated Summative Assessment: 
An external integrated summative assessment, conducted through the relevant QCTO Assessment Quality partner is required for the issuing of this qualification. The external integrated summative assessment will focus on the exit level outcomes and associated assessment criteria. The external assessment model requires that the external assessment will be conducted through a combination of a written assessment and practical task at an accredited trade test centre. The written examination will be concluded at an accredited trade test centre and marked by registered assessors. Practical tasks will also be assessed by registered assessors. The combination of the written and practical assessment will be conducted over a period of two working days.


[bookmark: _Toc196994234]Knowledge Module Topic KM-01 KT01: Furniture Types, Uses, and Styles
[bookmark: _Hlk500020066][bookmark: _Hlk499494398]
Formative Assessment
IAC0101 Different types of furniture are identified and the respective uses are explained 
IAC0102 The main historical factors and eras that influenced the development of furniture design including the impact of the industrial revolution, world wars, development of new materials and technology are outlined 
IAC0103 Various types and styles of upholstered furniture, including other soft furnishings are identified and respective uses are explained
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At the end of this section, learners should cover:
KT0201 Terminology used in the upholstery industry.
KT0202 Standard dimensions of upholstered furniture.
KT0203 Furniture frame construction including parts identification, joints and assembly techniques.
KT0204 Furniture frame construction materials including hardwood, soft wood, composite wood products, plastic, fibre glass and metal frames.
KT0205 Traditional and modern foundations including coil springs, animal and vegetable fibre paddings, and foam.
KT0206 Furniture cover construction including parts identification, joints and assembly techniques.
KT0207 Furniture upholstery materials including natural and man-made fabric and finishings.
KT0208 Impact of design and construction faults 


Assessment:
Learners will be assessed through practical exercises in designing and creating upholstered furniture pieces that adhere to the standard dimensions and principles
discussed in this module.

Resources:
Industry standards and guidelines.
Furniture design and upholstery books.
Practical workshops and hands-on training.

This module provides a foundational understanding of the critical dimensions and measurements for upholstered furniture, ensuring that learners are well-equipped to design and create comfortable and functional pieces.
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Learning Outcome 

At the end of this section, learners should cover:
 •	KT0301 Definition.
•	KT0302 Principles.
•	KT0303 Purpose.
•	KT0304 Concepts of ergonomic pertaining to upholstered furniture.
•	KT0305 Standard measurements for furniture.
•	KT0306 Lifting and stacking.
•	KT0307 Moving materials and equipment.
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Internal Assessment Criteria and Weight

IAC0301 Ergonomics is defined in terms of its applications and impact in furniture manufacturing processes.
IAC0302 The principles and best practices of ergonomics in the industry is outlined.
IAC0303 The purpose of ergonomics is described in terms of the effect on the finished product and the production processes.
IAC0304 The need for standard sizes in furniture manufacture is motivated with reference to ergonomics.
IAC0305 Lifting and moving equipment are listed and their uses describe.
IAC0306 The lifting and moving equipment's impact on ergonomics during production is outlined.
IAC0307 Material storage (such as stacking) is described with reference to the different sizes, the use of spacers and the avoidance of damage.
IAC0308 The correct equipment is used based on the situation such as ladders of sufficient lengths for the heights involved.
IAC0309 The principles of ergonomics are applied to lifting to identify correct lifting procedures and minimising the risk of injury to self.


Furniture Upholsterer: Ergonomics in Furniture Manufacturing
 Multiple Choice Questions
1. What is the primary purpose of applying ergonomics in furniture manufacturing?
   - A) To reduce material costs
   - B) To enhance the aesthetic appeal of furniture
   - C) To improve worker safety and product functionality
   - D) To increase production speed
   Correct Answer: C
   - Explanation: Ergonomics aims to improve worker safety and product functionality, ensuring that the furniture design accommodates human use.

2. Which of the following is NOT a principle of ergonomics used in the furniture manufacturing industry?
   - A) Ensuring that all workers use the same type of equipment regardless of their physical differences
   - B) Designing workplace layouts that minimise unnecessary movements
   - C) Using mechanical aids to reduce physical strain
   - D) Adjusting workstations to the height and reach of individual workers
   Correct Answer: A
   - Explanation: Ergonomics emphasizes adapting the work environment to fit individual needs, not forcing all workers to adapt to a uniform standard.
 
True/False Questions

3. Ergonomics in furniture manufacturing only affects the physical well-being of workers.
   - True
   - False
   Correct Answer: False
   - Explanation: Ergonomics affects both the physical well-being of workers and the overall functionality and quality of the furniture products.

4. Standard sizes in furniture manufacture are essential for ergonomic efficiency.
   - True
   - False
   Correct Answer: True
   - Explanation: Standard sizes ensure that products meet certain ergonomic criteria, making them more comfortable and safer for widespread use.
 

Short Answer Questions

5. List two types of lifting and moving equipment commonly used in furniture manufacturing and describe their uses.

   Model Answer: 
   - Pallet Jacks: Used to lift and move heavy items like large bundles of materials or furniture parts, minimising physical strain on workers.
   - Dollies: Utilised to transport assembled furniture or large, bulky items across the workshop floor, facilitating easier and safer movement.

6. Describe how ergonomics influences the storage and stacking of materials in the workplace.
   Model Answer: 
   - Ergonomics dictates that materials should be stored at heights that minimise the need for bending or stretching, using adjustable shelving and stack heights based on ergonomic assessments. The use of spacers between items prevents damage and maintains accessibility, reducing physical strain during retrieval.

7. Explain why it is important to use ladders of sufficient lengths during manufacturing processes.
   Model Answer: 
   - Using ladders of sufficient length ensures that workers do not overreach, which can lead to loss of balance and falls. Proper ladder height enhances safety by providing stable support that aligns with ergonomic best practices, thereby minimising the risk of injuries.
 Marking Memo
- Multiple Choice Questions: 1 mark for each correct answer.
- True/False Questions: 1 mark for each correct answer.
- Short Answer Questions: Up to 3 marks for each detailed and accurate response, focusing on clarity, completeness, and understanding of ergonomic principles.
This assessment aims to evaluate the learner’s understanding of ergonomics in furniture manufacturing, focusing on its application, best practices, and impact on both the product and the production process.
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Case Study for: Ergonomics in Furniture Manufacturing

Scenario

ModernHome Furniture, a well-known furniture manufacturing company, is dedicated to improving its production line to enhance both employee well-being and product quality. The management has decided to implement a new ergonomic initiative throughout its manufacturing processes. As part of this initiative, the company has introduced new equipment, revised their material handling protocols, and adjusted the furniture design specifications to meet ergonomic standards. Your task as an ergonomic consultant is to evaluate these changes and provide feedback.

Questions
1. Scenario-Based Question: ModernHome Furniture has introduced adjustable workstations in the assembly line, allowing each worker to modify the height according to their individual needs. How does this application of ergonomics impact the furniture manufacturing process?
   Model Answer: Adjustable workstations are a fundamental application of ergonomics in the workplace. They allow workers to adjust the height of the workstation to fit their physical requirements, which helps in maintaining a natural posture, reducing strain on the back and joints, thereby decreasing the risk of musculoskeletal disorders. This adjustment not only enhances worker comfort but also increases productivity and maintains quality, as workers are less fatigued and can perform tasks more effectively.

2. Scenario-Based Question: The Company has replaced manual lifting of heavy wooden frames with the use of mechanical lifts. Discuss how this change aligns with the best practices of ergonomics and its effects on production.
   Model Answer: Replacing manual lifting with mechanical lifts aligns with ergonomic best practices by minimising the physical strain on workers. Mechanical lifts can handle heavy loads, reducing the physical effort required from workers and thus lowering the incidence of injury. This equipment helps maintain a steady flow of production as it reduces downtime caused by worker fatigue or injury, ensuring a more efficient production process and protecting the health of the employees.

3. Scenario-Based Question: In an effort to improve the ergonomics of their products, ModernHome has standardised the dimensions of their office chairs to enhance user comfort. Explain the importance of standard sizes in furniture manufacturing from an ergonomic perspective.
   Model Answer: Standardising the dimensions of furniture like office chairs is crucial from an ergonomic perspective as it ensures that the furniture can accommodate the body dimensions of the majority of its user population. Standard sizes in office chairs can ensure that the chairs provide adequate support to critical areas such as the back, neck, and arms, enhancing comfort and minimising the risk of discomfort or injury over time. This standardisation also streamlines the manufacturing process, making it easier to produce at scale and maintain consistency in quality.

4. Scenario-Based Question: Discuss how ModernHome Furniture’s new practice of using spacers between stacked materials in storage impacts the ergonomics of material handling.
   Model Answer: Using spacers between stacked materials helps in maintaining the stability of the stacks and makes it easier to access materials without disassembling large stacks. This practice reduces the need for workers to bend or stretch excessively, thereby minimising strain and the risk of injuries. It also helps in preventing damage to materials, ensuring that they remain in optimal condition until they are used, which is crucial for maintaining product quality.

5. Scenario-Based Question: Describe the ergonomic considerations that should be taken into account when selecting ladders for use in the production facility.
   Model Answer: The selection of ladders in a production facility should consider the heights involved and the tasks to be performed. Ladders should be of sufficient length to safely reach required heights without overstretching, and they should have stable, non-slip bases to prevent accidents. The steps should allow for a comfortable footing, and where possible, platforms with safety rails should be used for tasks that require a longer duration, to provide additional safety and support for workers.
 Marking Memo
- Each scenario-based question: Up to 5 marks.
  - Understanding of ergonomic applications (2 marks).
  - Description of impact on production processes and product quality (2 marks).
  - Clarity and completeness of the response (1 mark).
This case study assesses the learner’s understanding of ergonomic principles within a practical workplace setting, focusing on their ability to apply these principles to enhance both employee well-being and productivity in furniture manufacturing.
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At the end of this section, learners should cover:
KT0401 Definition and importance of quality, quality control and quality assurance.
KT0402 Principles and practices of quality control.
KT0403 Principles and practices of quality assurance.
KT0404 Types and causes of quality problems, including raw material faults and defects, tools and equipment faults and defects.
KT0405 Consequences of poor quality management for the frame preparing and frame covering department, the company and the industry.
KT0406 Production routines, product inspections and quality control during upholstery frame covering processes.
KT0407 Concepts of product defects and faults and their causes.
KT0408 Principles and concepts of final quality check for product defects and faults.
KT0409 Reporting procedures for the final prepared frame.
KT0410 Materials handling and product stacking and storing for the next process.
KT0411 Storage and dispatch of upholstered frame components and complete products.
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 Internal Assessment Criteria and Weight
IAC0401 Concepts of quality, quality control and quality assurance are defined and differentiated.
IAC0402 Causes of quality problems in the frame preparation and frame covering department such as raw frame faults and defects, wrong materials, material faults and defects, waste of materials and consumables, equipment and tool breakdowns, power outages, poor team work, and absenteeism are identified and the implications thereof on quality is assessed.
IAC0403 The consequences of poor or no quality management systems for the furniture covering department, the company and the industry are evaluated.
IAC0404 Pre-production, production and post-production routines and quality control checks in the furniture covering process, are described and their respective contributions to the quality management process are evaluated.
IAC0405 Possible defects and faults of furniture covered during the frame preparation and cover fitting upholstery process are assessed and their causes analysed.
IAC0406 Reasons for final quality check procedures are justified.
IAC0407 Possible consequences of poor materials handling methods and unsafe product stacking and storing are analysed.

 
Formative Assessment: Quality Management in Upholstered Furniture Manufacturing

Multiple Choice Questions

1. What is the main difference between Quality Control (QC) and Quality Assurance (QA)?
   - A) QC is proactive, while QA is reactive.
   - B) QA is proactive, while QC is reactive.
   - C) QC deals with customer service, while QA deals with internal processes.
   - D) QA deals with the final product check only.

   Correct Answer: B

2. Which of the following is NOT a typical cause of quality problems in the frame preparation and covering department?
   - A) Use of wrong materials
   - B) Frequent power outages
   - C) Overstaffing
   - D) Equipment breakdowns

   Correct Answer: C

3. Which of the following would be a consequence of poor quality management systems for the furniture covering department?
   - A) Increased customer satisfaction
   - B) Decreased product returns
   - C) Damage to brand reputation
   - D) Lower costs of production

   Correct Answer: C

True/False Questions

4. True or False: Pre-production routines include checks only on the machinery and tools used in the manufacturing process.
   - Correct Answer: False (Pre-production routines also involve material checks and team briefings.)

5. True or False: Final quality checks are only necessary for high-value products.
   - Correct Answer: False (Final quality checks are necessary for all products to ensure they meet quality standards.)

Short Answer Questions

6. Describe how material faults and defects can impact the quality of furniture during the frame preparation process.
   - Model Answer: Material faults such as cracks in wood or defects in foam can compromise the structural integrity and aesthetics of the furniture. These faults may lead to weakened frames that may not withstand normal usage stresses, resulting in premature breakage or discomfort, and ultimately dissatisfaction among customers.

7. Why are final quality check procedures important in the manufacturing of upholstered furniture?
   - Model Answer: Final quality check procedures are crucial because they ensure that all products meet the company’s quality standards before reaching the customer. They help identify and correct defects that could affect customer satisfaction, reduce returns and complaints, and maintain the brand’s reputation for quality.

8. What are the potential consequences of poor materials handling and unsafe product stacking in the warehouse?
   - Model Answer: Poor materials handling and unsafe product stacking can lead to product damage, increased waste, and higher costs. Unsafe stacking can also pose risks of workplace accidents, leading to injuries, potential legal issues, and disruptions in operations, which collectively could affect the overall productivity and financial health of the company.



Marking Memo

- Q1: B – Understanding the proactive nature of QA versus the reactive nature of QC.
- Q2: C – Identifying what typically does not cause quality issues in production.
- Q3: C – Recognising negative impacts of poor quality management.
- Q4: False – Recognising the scope of pre-production routines.
- Q5: False – Understanding the universal necessity of quality checks.
- Q6-Q8: Answers should demonstrate an understanding of the links between process deficiencies and their broader impacts on product quality and company reputation.

This assessment will help reinforce learners’ understanding of quality management concepts and their application in real-world manufacturing settings.


[bookmark: _Toc196994241]Summative Assessment

Case Study on Quality Management in Upholstered Furniture Manufacturing

Background:

LuxComfort Furniture Co. is a mid-sized manufacturer specialising in high-quality upholstered furniture. Recently, the company has experienced an increase in customer complaints regarding the durability and finish of their products, specifically in their popular line of reclining sofas. Internal audits suggest issues in frame preparation and covering departments.

Scenario:

During the latest production cycle, the Quality Control Manager noted several potential sources of quality issues:
- Several batches of wood used for frames showed inconsistencies in density and moisture content.
- The fabric used in some batches had colour discrepancies.
- Equipment breakdowns were reported twice during the cycle, causing delays.
- There was a notable incident where a power outage stopped production for several hours.
- Team coordination was poor, leading to tasks being completed out of sequence.
- The final product inspection was skipped for several units due to deadline pressures.

Task:
As a Quality Consultant, you are tasked with assessing the situation based on the provided scenario and suggesting improvements.

 Questions:

1. Based on IAC0401, define quality, quality control, and quality assurance in the context of LuxComfort Furniture Co. How are these concepts differentiated in this scenario?

Model Answer:
- Quality refers to the degree to which the reclining sofas meet customer expectations in terms of durability and finish.
- Quality Control involves specific checks, such as inspecting the wood density and fabric colour, to identify and address defects.
- Quality Assurance encompasses the entire system that ensures consistent quality, including training, equipment maintenance, and procedural adherence.
- Differentiation: In this scenario, QC identifies specific product issues post-production, whereas QA would involve systemic changes to prevent such issues from occurring.


2. Analyse the causes of quality problems identified in the scenario based on IAC0402 and discuss their implications on product quality.

Model Answer:
- Material faults: Variability in wood density and moisture can weaken frame integrity, leading to durability issues.
- Wrong materials: Colour discrepancies in fabrics can lead to aesthetic defects, affecting customer satisfaction.
- Equipment and tool breakdowns: These cause production delays and rushed jobs, increasing the likelihood of defects.
- Power outages and poor teamwork: Result in process disruptions and potential quality lapses due to rushed or incomplete tasks.

3. Evaluate the consequences of the observed quality management lapses for the department, company, and industry (IAC0403).

Model Answer:
- Department: Inefficiencies and increased waste due to reworks.
- Company: Brand reputation damage due to increased customer complaints, leading to potential loss in market share.
- Industry: Could lead to increased regulatory scrutiny if such issues are widespread and affect customer safety.

4. Describe how the pre-production, production, and post-production routines could be improved to enhance quality management (IAC0404).

Model Answer:
- Pre-production: Implement strict incoming material checks and moisture content controls.
- Production: Ensure all equipment is maintained regularly; establish protocols for continuity in case of power outages.
- Post-production: Enforce a no-exceptions policy for final inspections, regardless of deadline pressures.

5. Assess the possible defects and their causes in the frame preparation and covering processes (IAC0405).

Model Answer:
- Defects such as uneven frame surfaces and misaligned fabric could stem from poor material quality and rushed production. Addressing the root causes involves enhancing material checks and refining workflow coordination.

6. Justify the need for robust final quality check procedures in this context (IAC0406).

Model Answer:
- Given the direct impact of skipped inspections on product quality and customer satisfaction, reinforcing the importance of final checks ensures that no defective product reaches the market, thus safeguarding the company’s reputation and customer trust.


7. Analyse the consequences of poor materials handling and unsafe product stacking and storing practices observed (IAC0407).


Model Answer:
- Poor handling and unsafe stacking can lead to physical damage to components and finished products, resulting in increased returns, customer dissatisfaction, and additional costs for damage control and replacements.
 
 Marking Memo
Each answer is graded on the following:
- Accuracy and completeness: Does the answer address all parts of the question using relevant terms and concepts?
- Analysis and application: Are the explanations grounded in the scenario provided, showing a clear understanding of how theoretical concepts apply in practical contexts?
- Recommendations: Are the suggested improvements specific, practical, and likely to resolve the issues identified?

This assessment will help gauge learners' ability to apply quality management principles effectively in a real-world context, demonstrating their readiness to handle similar challenges in their professional work environments.
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Learning Outcome 

At the end of this section, learners should cover:
KT0501 Compressed air.
KT0502 Compressed air generation.
KT0503 Compressed air properties.
KT0504 Compressed air uses.
KT0505 Problem identification and solving.
KT0506 Hazards and risks.
KT0507 Pneumatic tools.





[bookmark: _Toc196994243]Formative assessment
[bookmark: _Hlk500020203]
Internal Assessment Criteria and Weight 10%

IAC0501 The concept of compressed air is described.
IAC0502 The process of compressed air generation is outlined.
IAC0503 Different compressors are identified and their advantages and disadvantages are outlined.
IAC0504 The properties of compressed air is listed and linked to the uses thereof.
IAC0505 Hazards arising from various air tools, including noise, vibration, fumes, hoses and connectors are explained.
IAC0506 The safety requirements and procedures of working with compressed air is outlined and linked to the hasards they are meant to address.
IAC0507 The standard operating procedures for pneumatic devices such as start-up and shut down procedures are outlined.
IAC0508 Common and critical faults of equipment are listed and described to aid early identification and the proper channels for fault reporting are given.
IAC0509 The importance of setting the correct pressure on all pneumatic tools and machines is explained.
IAC0510 The importance of draining water out of airlines is explained.
IAC0511 The proper colour coding for airlines is described.
IAC0512 The components of the compressor (isolation switches, motor, receiver, dryer, pressure gauges, oil and water filters and traps) are identified and the consequences of incorrect air pressure, hose leaks and water in the hoses for pneumatic tools are assessed.

(Weight 10%)


 Formative Assessment: Understanding Compressed Air Systems
 Multiple Choice Questions (MCQs)
1. Which of the following is NOT a type of compressor?
   - A) Reciprocating Compressor
   - B) Rotary Screw Compressor
   - C) Centrifugal Compressor
   - D) Thermal Compressor
   - Correct Answer: D - Thermal Compressor is not a recognised type of compressor used for generating compressed air.
2. What is the primary reason for draining water from airline systems?
   - A) To increase the airflow
   - B) To prevent corrosion and freesing
   - C) To reduce noise from the compressor
   - D) To improve the colour of the compressed air
   - Correct Answer: B - Draining water helps prevent internal corrosion and freesing, which can damage the system.
 True/False Questions
3. The only hasard associated with compressed air is the potential for mechanical failure.
   - False - Compressed air can also pose risks such as high-pressure injuries, noise-induced hearing loss, and can propel debris and contaminants.
4. Setting the correct pressure on pneumatic tools can help reduce the risk of wear and tear.
   - True - Correct pressure settings ensure that pneumatic tools operate efficiently and reduce unnecessary strain on the tools.
 Short Answer Questions
5. Describe the concept of compressed air.
   - Answer: Compressed air is air that is kept under a pressure greater than atmospheric pressure, commonly used in various industrial, manufacturing, and maintenance processes due to its safety and effectiveness as a power source.
6. Outline the standard operating procedure for starting up a pneumatic device.
   - Answer: The standard operating procedure for starting up a pneumatic device typically includes checking all connections for leaks, ensuring that the air supply is clean and dry, starting the compressor and allowing it to pressurise according to specifications, and then slowly opening the air valve to supply the tool with air.
7. List two common faults in pneumatic tools and describe the proper channels for reporting these faults.
   - Answer: Two common faults include air leaks from hoses or connectors and irregular tool operation due to inadequate lubrication. Faults should be reported to the maintenance department or through the use of a maintenance request form, specifying the tool involved, the nature of the fault, and any observations relevant to the issue.
 Marking Memo
1. MCQs
   - Question 1: D
   - Question 2: B
2. True/False
   - Question 3: False (Correct if student selected 'False')
   - Question 4: True (Correct if student selected 'True')
3. Short Answer
   - Question 5: Marks awarded for mentioning that compressed air is air under greater than atmospheric pressure and noting its uses in industry for safety and effectiveness.
   - Question 6: Marks awarded for a correct sequence in starting procedures, including checks for leaks, ensuring air quality, and correct pressurisation.
   - Question 7: Marks awarded for identifying specific faults and detailing an appropriate reporting procedure.
This assessment aims to gauge the learner's understanding of compressed air systems, focusing on its generation, applications, associated hasards, and maintenance procedures, in alignment with the specified Internal Assessment Criteria.


[bookmark: _Toc196994244]Summative Assessment 

 Case Study: XYS Manufacturing's Compressed Air System

Background

XYS Manufacturing has recently expanded its production line to include a new assembly area for precision electronic devices. The new setup requires a robust compressed air system to power various pneumatic tools and machinery. The company has installed several types of compressors and a network of airlines to support operations. However, within a few weeks of starting operations, several issues have arisen, including equipment malfunctions, inconsistent air pressure, and signs of moisture in some pneumatic tools.

Scenario

The plant manager has noted several complaints from the assembly line workers about the pneumatic screwdrivers and drills malfunctioning intermittently and, in some cases, causing delays in assembly operations. The maintenance team has also reported an unusually high level of moisture in the air lines, which seems to be contributing to equipment problems. Additionally, there have been safety concerns regarding noise levels in the new plant area.

Assessment Questions

1. Describe the concept of compressed air and discuss its application in the context of XYS Manufacturing’s assembly operations.
   
2. Outline the process of compressed air generation and identify the types of compressors that might be used in XYS Manufacturing’s new plant. Discuss the potential advantages and disadvantages of each type.
   
3. List the properties of compressed air and explain how these properties can affect the functioning of pneumatic tools in the assembly line.

4. Given the issues of equipment malfunctions and moisture, identify the potential hasards associated with these issues, including the risk of noise and vibration.

5. Outline the safety requirements and procedures that should be implemented to address the hasards identified in the new assembly area.

6. Describe the standard operating procedures for starting and shutting down pneumatic devices that should be followed to prevent the issues XYS is facing.

7. List common and critical faults of pneumatic equipment noted in the scenario and describe the channels through which these faults should be reported at XYS Manufacturing.

8. Explain the importance of setting the correct pressure on pneumatic tools and the implications of incorrect settings on the efficiency of the assembly operations.

9. Discuss the importance of draining water from airlines, especially in the context of the moisture problems XYS Manufacturing is experiencing.

10. Describe the proper colour coding for airlines that XYS Manufacturing should implement to ensure safety and operational efficiency.

11. Identify the components of a compressor system and assess the consequences of incorrect air pressure, hose leaks, and water in the hoses for pneumatic tools at XYS Manufacturing.

Model Answers and Marking Memo

1. Compressed air is air kept under a pressure greater than atmospheric pressure, used as an energy source. In XYS’s context, it powers tools for assembling electronic devices.

2. XYS may use reciprocating, rotary screw, or centrifugal compressors. Each has its benefits (e.g., efficiency or continuous operation) and drawbacks (e.g., maintenance needs or initial cost).

3. Properties include pressure, volume, and humidity. High humidity can lead to moisture in tools, causing malfunctions.

4. Hasards include moisture leading to tool corrosion, noise causing hearing damage, and vibration causing operator fatigue.

5. Safety procedures should include regular maintenance checks, proper use of ear protection, and monitoring of tool conditions to prevent accidents.

6. Procedures should involve checking for leaks, ensuring tools are properly lubricated, and confirming pressure settings before operation.

7. Common faults include moisture in lines and inconsistent tool operation. Faults should be reported through maintenance requests or directly to a supervisor.

8. Correct pressure ensures tools operate efficiently without excessive wear or energy use, reducing breakdowns and maintaining productivity.

9. Draining water prevents damage to tools and pipelines, reducing downtime and maintenance costs.

10. Colour coding helps in quick identification, preventing connection errors and enhancing safety by avoiding misuse of lines.

11. Components include isolation switches, motor, and receiver. Incorrect pressure can lead to inefficient tool operation and increased wear, while water causes corrosion.

This case study and accompanying questions assess students' understanding of compressed air systems in an industrial setting, focusing on practical applications, problem-solving, and safety considerations.
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Learning Outcome 
At the end of this section, learners should cover:

KT0601 Sketches and engineering drawings.
KT0602 Isometric views.
KT0603 Lines used.
KT0604 Hidden detail.
KT0605 Legends and symbols.
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Internal Assessment Criteria and Weight 5%
IAC0601 Sketches and engineering drawings are identified according to type and use.
IAC0602 Engineering drawings are correctly interpreted and the relevant actions and processes are identified.
IAC0603 Line structure and dimensions are correctly identified and their meanings described.
IAC0604 The interpretation is done methodically to ensure that all the important details are incorporated into the manufacturing process.
IAC0605 Work pieces to be used are identified based on the engineering drawing.
IAC0606 Hidden details are listed and the actions to be taken are outlined.


Formative Assessment: Interpretation of Engineering Drawings for Furniture Manufacturing

 

Objective:

This assessment aims to evaluate your ability to interpret engineering drawings for furniture manufacturing. By completing this task, you will demonstrate your understanding of various types of drawings, line structures, dimensions, and hidden details essential for manufacturing processes.

Instructions:

Review the provided engineering drawing of a multipurpose cabinet. Based on your analysis, answer the following questions. Use the drawing annotations, legends, and symbols as references to support your answers.


[Note to Judith: Include an actual engineering drawing of a multipurpose cabinet featuring various components, materials, and hidden details.]

 
[See my notes in the marking memo]


Questions:

1. Identify the Type of Drawing and Its Purpose (IAC0601)
   - What type of engineering drawing is provided?
   - Describe its primary use in furniture manufacturing.

2. Interpretation of the Engineering Drawing (IAC0602)
   - What are the major components indicated in the drawing?
   - What processes would be necessary to assemble these components?

3. Analysis of Line Structure and Dimensions (IAC0603)
   - Identify three different types of lines used in the drawing and explain their meanings.
   - Describe the significance of the dimensions shown on the drawing.

4. Methodical Interpretation for Detail Incorporation (IAC0604)
   - How would you ensure that all important details are incorporated from the drawing into the manufacturing process?

5. Identification of Work Pieces from the Drawing (IAC0605)
   - List the main work pieces that need to be prepared for the cabinet’s assembly as indicated by the drawing.

6. Hidden Details and Required Actions (IAC0606)
   - What hidden details are shown in the drawing?
   - Outline the actions to be taken based on these hidden details.

 

 Model Answers and Marking Memo:

1. Type and Purpose of the Drawing
   - Model Answer: The provided drawing is an assembly drawing of a multipurpose cabinet. Its primary use is to guide the assembly of various components, ensuring all parts fit together correctly.
   - Marks: 2 marks for correct identification, 3 marks for explanation of use.

2. Interpretation of the Engineering Drawing
   - Model Answer: Major components include the cabinet body, shelves, doors, and back panel. The assembly process involves fitting shelves into the cabinet body, attaching the doors with hinges, and securing the back panel.
   - Marks: 2 marks for listing components, 3 marks for outlining processes.

3. Analysis of Line Structure and Dimensions
   - Model Answer: Continuous thick lines show visible outlines, dashed lines indicate hidden parts like internal supports, and thin lines are used for dimensions. Dimensions provide measurements necessary for precise construction and fitting of components.
   - Marks: 3 marks for line identification, 2 marks for describing dimensions.

4. Methodical Interpretation for Detail Incorporation
   - Model Answer: To ensure all details are incorporated, systematically review the drawing from general layout to specific components, cross-reference dimensions and materials with the legend, and consult with the design team for any unclear details.
   - Marks: 5 marks for a comprehensive methodical approach.

5. Identification of Work Pieces
   - Model Answer: Work pieces include side panels, top and bottom panels, shelves, doors, and a back panel. These pieces should be cut and prepped as per the dimensions and materials specified.
   - Marks: 5 marks for correctly listing all required work pieces.

6. Hidden Details and Required Actions
   - Model Answer: Hidden details include the positioning of shelf supports inside the cabinet and the mounting brackets behind the back panel. Actions include pre-drilling for shelf pins and securing brackets before the final assembly.
   - Marks: 3 marks for listing hidden details, 2 marks for outlining actions.

Total Marks: 30

Note:
- Each answer should be concisely written, focusing on critical elements as indicated by the marking memo.
- Ensure that students provide specific examples from the drawing where possible to validate their answers.
- Discrepancies in interpretation should be discussed and clarified during feedback sessions to enhance understanding and application skills in real-world settings.


[bookmark: _Toc196994247]Summative Assessment

Case Study on Engineering Drawing Interpretation for Furniture Manufacturing

Objective:

This summative assessment involves a comprehensive case study designed to evaluate your proficiency in interpreting and applying engineering drawings in the context of furniture manufacturing. It will test your ability to identify drawing types, interpret details and dimensions, and understand the processes necessary for manufacturing based on the drawings provided.

Case Study Background:

You are provided with the engineering drawings for a new line of ergonomic office furniture that includes an adjustable desk and an ergonomic chair. These products are designed to cater to the increasing demand for home office furniture that supports health and productivity.

Instructions:

Review the engineering drawings provided for the adjustable desk and ergonomic chair. Utilise these drawings to answer the questions that follow, ensuring that you apply the internal assessment criteria specified.



[Note to Judith: Include detailed engineering drawings of an adjustable desk and an ergonomic chair, showing all dimensions, materials, and assembly requirements.]


Creating detailed engineering drawings, complete with dimensions, materials, and assembly requirements, is quite complex and typically requires specific software and technical skills in engineering design, such as CAD (Computer-Aided Design) proficiency. I can help by outlining what such drawings might include and how you could approach creating them, but I am unable to produce professional-level engineering drawings.

For an adjustable desk and an ergonomic chair, here is what you typically need to include in the engineering drawings:
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Adjustable Desk
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Adjustable Desk

1. Top View, Side View, and Front View: Each view should show all visible components with dimensions.

2. Adjustment Mechanism Details: Detailed drawings of the mechanism used for height adjustment, such as a pneumatic lift or mechanical crank system.

3. Material Specifications: Types of materials used (e.g., metal frame, wooden top) along with finishes and thicknesses.

4. Component List: A breakdown of all parts with part numbers, sizes, and quantities.

5. Assembly Instructions: Step-by-step instructions on how to assemble the desk.

6. Tolerances and Fit Specifications: Detailed tolerances for machining of parts to ensure proper fit.

 Ergonomic Chair

1. Orthographic Projections: Includes detailed views from top, front, side, and possibly an exploded view to show all parts.
2. Adjustment Features: Details of swivel, tilt, and height adjustment mechanisms.
3. Material Specifications: Information on upholstery, frame materials, cushioning, etc.
4. Component List: Detailed breakdown including part numbers and dimensions.
5. Assembly Diagram: Clear, step-by-step guide for assembling the chair.
6. Stress Points and Load Analysis: Areas that will bear most of the weight or undergo most of the stress during use.

 How to Proceed:

- Sketching and Conceptualising: Begin by sketching out basic designs and ideas.
- Software Utilisation: Use CAD software like AutoCAD, SolidWorks, or Fusion 360 to create precise drawings. These programs allow for detailed dimensioning and 3D modelling.
- Consultation with Experts: If you are unfamiliar with the software or the detailed requirements, consulting with a mechanical engineer or a designer could be beneficial.


 

Questions:

1. Identification of Drawings and Their Usage (IAC0601)
   - What types of drawings are provided for the desk and chair? Explain their specific uses in the manufacturing process.

2. Interpretation of Engineering Drawings (IAC0602)
   - Describe the assembly process for the adjustable desk based on the drawing provided.

3. Line Structure and Dimension Analysis (IAC0603)
   - Examine the chair drawing and identify different types of lines used. Explain what each line type indicates.

4. Methodical Interpretation for Manufacturing (IAC0604)
   - Outline a step-by-step approach to ensure all critical details from the desk drawing are accurately incorporated into its manufacturing.

5. Work Piece Identification (IAC0605)
   - List all work pieces required for the construction of the ergonomic chair as indicated by the drawing.


6. Hidden Details and Action Plans (IAC0606)
   - Identify any hidden details in the chair drawing. What specific manufacturing actions are suggested by these details?


Model Answers and Marking Memo:

1. Identification of Drawings and Their Usage
   - Model Answer: The drawings provided include assembly drawings for both the desk and chair, which are used to guide the assembly process by showing how different parts fit together. Detail drawings are also included for components requiring specific manufacturing techniques.
   - Marks: 5 marks for correct identification and explanation.

2. Interpretation of Engineering Drawings
   - Model Answer: The assembly of the adjustable desk involves attaching the legs to the desk frame, installing the height-adjustment mechanism, and securing the desktop. Each step corresponds to specific parts and fittings shown in the drawing.
   - Marks: 5 marks for a detailed description of the assembly process.

3. Line Structure and Dimension Analysis
   - Model Answer: The chair drawing uses continuous thick lines for visible edges, dashed lines for hidden internal mechanisms like the tilt adjustment, and thin lines for dimensions and detailing. Each type of line helps distinguish between visible components and those not immediately apparent.
   - Marks: 5 marks for identifying and explaining line types.

4. Methodical Interpretation for Manufacturing
   - Model Answer: To incorporate all details:
     - Start by reviewing the overall layout.
     - Note all dimensions and match them with material specifications.
     - Verify hidden components like adjustment mechanisms.
     - Consult with the design team to clarify any ambiguities.
   - Marks: 5 marks for a systematic interpretation approach.

5. Work Piece Identification
   - Model Answer: Required work pieces for the chair include the seat base, backrest, armrests, support brackets, and the base with casters. Each piece should be prepared according to the specifications in the drawing.
   - Marks: 5 marks for listing all necessary work pieces.

6. Hidden Details and Action Plans
   - Model Answer: Hidden details in the chair include the internal structure of the backrest and the mechanism under the seat for height and tilt adjustments. Actions include pre-assembling these mechanisms before attaching them to the main structure.
   - Marks: 5 marks for identifying hidden details and outlining corresponding actions.
Total Marks: 30



Note:
- Answers should be supported with specific references to the drawings.
- Discuss any discrepancies or ambiguities found in the drawings with the instructor to ensure accurate application and understanding.
- Students are encouraged to use technical vocabulary and refer to drawing symbols and legends as detailed in the provided diagrams.

[bookmark: _Toc196994248]KM-01-KT07:  Productivity and efficiency in the production of upholstered furniture (10%)

Learning Outcome 
At the end of this section, learners should cover:
 
KT0701 Productivity.
KT0702 Interruptions.
KT0703 Waste management.
KT0704 Quality of raw material and consumables.
KT0705 Raw material and consumables faults and defects.
KT0706 Product quality of the frame preparation and upholstery processes and defects.

[bookmark: _Hlk500020295]

[bookmark: _Toc196994249]KM-01-KT08: Upholstery related health and safety principles and practices (20%)

Topic elements to be covered include:

KT0801 Occupational health and safety act, regulations and responsibilities of employer and employee.
KT0802 Hazards, safety, hazardous substances, incidents.
KT0803 Hazard identification and safe work procedures.
KT0804 Incidents and incident investigation.
KT0805 Safety and information signs, location of first aid and firefighting equipment and personnel, emergency evacuation procedures and meeting points.
KT0806 Hazardous substances, MSDS and storage.
KT0807 Personal protective equipment (PPE).
KT0808 First aid and first aiders in the workplace.
KT0809 Fire extinguishers and fire fighters in the workplace.
KT0810 Emergency procedures: evacuation and emergency meeting points.



Internal Assessment Criteria and Weight
IAC0801 The responsibilities of the employer and employee in terms of the OHSA are listed and explained.
IAC0802 Terms hazard, safe work practices, hazardous substance, incident are defined and discussed.
IAC0803 Hazards and potential hazards in the upholstery department are identified and discussed.
IAC0804 Safety and information signs in the workplace (hearing protection, respirator area, dust mask area, exit signs, first aid location signs, fire extinguisher and hose reel location signs, eye wash location, emergency alarm signs, first aider on duty, fire fighter on duty, emergency numbers, emergency meeting points, colour coding of pneumatic air pipes, demarcation lines for aisles) are defined.
IAC0805 Hazardous substances in the frame preparation department (adhesives, foam, solvents, and lubricants) are defined and the interpretation of material safety datasheets (MSDS) is discussed.
IAC0806 Safe storage of hazardous substances is argued.
IAC0807 Various types of fire extinguishers in the workplace are identified and the safe usage is discussed.
IAC0808 Legal compliance aspects of working with compressors and compressed air are evaluated.
IAC0809 The use and function of appropriate PPE to wear in the upholstery covering department are analysed and consequences of not complying with the legal requirements are reasoned.
IAC0810 The importance of emergency procedures for workplace incidents is justified.



[bookmark: _Hlk500020348][bookmark: _Toc196994250]KM-01-KT09: Housekeeping, cleaning and record keeping (5%)

Learning Outcome 
At the end of this section, learners should cover:
 
Topic elements to be covered include:
KT0901 Housekeeping principles and requirements.
KT0902 Cleaning agents and equipment.
KT0903 Routine cleaning.
KT0904 Product change cleaning.
KT0905 Contamination.
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