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Subject: PRE-PRODUCTION ACTIVITIES Notes

UNIT-I

. What is the primary purpose of design rule checking (DRC) in PCB design?

a. Component identification

b. Verifying the compliance of the design with predefined rules

C. Setting up PCB layers

d. Browsing footprints libraries

. What is the function of a PCB footprint?

a. To identify components

b. To represent a schematic

c. To provide physical layout information for a component
d. To define track width

. Which stage involves the actual connection of components with conductive pathways on
aPCB?

a. Component selection

b. Routing

c. Creating new PCB

d. Design rule checking

. What does PCB stand for?

a. Printed Circuit Board

b. Processor Control Block

c. Peripheral Circuit Buffer

d. Power Control Board

In PCB design, what does the term "routing" refer to?
a. Selecting footprints for components

b. Establishing connections between components
c. Setting up PCB layers

d. Design rule checking

. Which term refers to the physical representation of a component on a PCB?
a. Schematic

b. Footprint
c. Layout
d. Artwork

. What is the primary purpose of a PCB?

a. To hold components together

b. To connect electrical components

c. To provide power to electronic devices

d. To display information

. Which type of PCB has conductive pathways on both sides of the board?



Single-side
Double-side
Multilayer
d. Flexible
9. What is the primary purpose of testing in electronic manufacturing
systems?
A) To increase production speed
B) To ensure the product meets design specifications
C) To reduce the cost of materials
D) To enhance aesthetic appeal

oo

10. Which type of testing is conducted to verify that an electronic circuit operates
correctly under normal operating conditions?

A) Functional Testing
B) Burn-In Testing

C) Stress Testing

D) Safety Testing

UNIT-11
1. What is the main objective of a time study in manufacturing?

A) To determine the cost of materials

B) To analyze the efficiency of manufacturing processes
C) To assess the aesthetic quality of the product

D) To design new electronic components

2. Which method is commonly used to perform a time study in electronic
manufacturing systems?

A) Direct observation
B) Machine simulation
C) Thermal imaging
D) Circuit emulation

3. What does the term 'standard time' refer to in time study?

A) The average time taken by a machine to complete a task

B) The time required by an average worker to complete a task under normal conditions
C) The maximum time allowed for a task to be completed

D) The time it takes for a component to be assembled

4. Which tool is commonly used to record time during a time study?



A) Stopwatch

B) Multimeter

C) Oscilloscope
D) Logic analyzer

5. In motion study, which principle aims to eliminate unnecessary motions to
increase efficiency?

A) Pareto Principle
B) Fitt’s Law

C) Taylor's Principles
D) Motion Economy

6. In time and motion studies, what does ‘cycle time' refer to?
A) The total time required for a product to be manufactured from start to finish
B) The time required to complete one cycle of a repetitive task

C) The time it takes for a machine to reset between operations
D) The time taken to inspect a finished product

7. What technique involves breaking down a task into smaller elements to analyze each step
individually?

A) Work Sampling
B) Method Study
C) Time Study
D) Process Mapping
Answer: B) Method Study
8. In time and motion studies, what is the purpose of a "Time Study*?
A) To observe the behavior of workers in different environments
B) To determine the time required to perform a specific task under standard conditions
C) To measure the physical space utilized in a workplace

D) To evaluate the emotional impact of work on employees



Answer: B) To determine the time required to perform a specific task under standard
conditions

9. Which technique is used to collect data on how much time is spent on each activity
without interrupting the workflow?

A) Work Sampling
B) Motion Study
C) Time and Motion Study
D) Job Rotation
Answer: A) Work Sampling
10. What does the 'Time and Motion Study' technique primarily aim to improve?
A) Employee satisfaction
B) Task efficiency and productivity
C) Workplace safety
D) Equipment maintenance
Answer: B) Task efficiency and productivity

11. Which of the following tools helps in analyzing the efficiency of motions involved in
a task?

A) Work Measurement
B) Motion Picture Analysis
C) Time Chart
D) Gantt Chart
Answer: B) Motion Picture Analysis

12. Which tool is used to create a visual representation of the sequence of steps in a
process or task?

A) Flowchart



B) Histogram

C) Pareto Chart

D) Scatter Diagram
Answer: A) Flowchart

13. What is the main advantage of using ‘Predetermined Time Standards’ in time and
motion study?

A) They require fewer observations

B) They reduce the need for direct measurement of time

C) They provide subjective data based on worker feedback

D) They are more flexible for varying task conditions
Answer: B) They reduce the need for direct measurement of time

14. Which method involves observing workers and recording the time they take to perform
different tasks at random intervals?

A) Work Sampling

B) Time Study

C) Motion Study

D) Simulation Analysis
Answer: A) Work Sampling

15.Which technique involves using video recordings to analyze the motions of workers for
efficiency improvements?

A) Time Study

B) Work Sampling

C) Video Motion Analysis
D) Flowcharting

Answer: C) Video Motion Analysis



16.In electronic manufacturing, what does the term 'SMT" stand for?
A) Surface Mount Technology
B) Standard Manufacturing Technique
C) Single Mode Transmission
D) System Monitoring Tool
Answer: A) Surface Mount Technology
17. What does 'DFM' stand for in the context of electronic manufacturing?
A) Design for Manufacturing
B) Direct Factory Management
C) Digital Function Measurement
D) Dynamic Failure Monitoring
Answer: A) Design for Manufacturing
18. In a PCB layout, why is ‘routing’ important?
A) It determines the aesthetic appeal of the PCB
B) It defines the path that electrical signals will take between components
C) It impacts the mechanical strength of the PCB
D) It helps in selecting the appropriate solder paste
Answer: B) It defines the path that electrical signals will take between components
19. What is ‘clearance’ in PCB design?
A) The distance between the PCB edge and the components

B) The minimum spacing required between traces or between a trace and a component to
prevent electrical shorts or interference

C) The thickness of the PCB material

D) The size of the mounting holes



Answer: B) The minimum spacing required between traces or between a trace and a
component to prevent electrical shorts or interference

20. Which technique helps to minimize electromagnetic interference (EMI) in PCB
designs?

A) Using wider traces for all signal paths

B) Implementing proper shielding and ground planes
C) Reducing the number of layers in the PCB

D) Using larger component footprints

Answer: B) Implementing proper shielding and ground planes

PART-I1 Short note questions:
UNIT-I
1. Explain the importance of impedance control in PCB layout design.

Answer: Impedance control is crucial in PCB layout design, especially for high-speed
digital and analog signals. Maintaining consistent impedance along signal traces helps
ensure signal integrity by preventing reflections, signal distortion, and loss of data.
Impedance control involves designing traces with specific widths and spacings and
managing the dielectric material's properties to match the required impedance values for
reliable signal transmission.

2. What are the benefits of using ground planes in PCB design?

Answer: Ground planes provide several benefits in PCB design, including reducing
electromagnetic interference (EMI), minimizing ground loop issues, improving signal
integrity by providing a low-impedance return path, and enhancing overall PCB
performance. They also help in heat dissipation and contribute to the mechanical strength
of the PCB.

3. Describe the role of vias in multi-layer PCBs.

Answer: Vias are used to create electrical connections between different layers of a
multi-layer PCB. They allow signals and power to pass through the various layers of the
board, facilitating complex routing and interconnections. Proper via design is essential to
avoid issues such as signal degradation and impedance discontinuities.



. What are the key considerations for trace routing in high-speed PCB design?

Answer: Key considerations for trace routing in high-speed PCB design include
maintaining controlled impedance, minimizing trace lengths to reduce signal delay,
avoiding sharp bends that can cause signal reflection, managing crosstalk by spacing
traces properly, and ensuring proper grounding and shielding to reduce noise and
interference.

Discuss the impact of component placement on PCB design.

Answer: Component placement significantly impacts PCB design by influencing signal
integrity, ease of routing, manufacturability, and thermal management. Proper placement
helps minimize trace lengths, reduces interference between components, simplifies the
routing of signals and power, and aids in effective heat dissipation. Effective placement
also facilitates assembly and testing processes.

. What is the purpose of Design Rule Check (DRC) in PCB layout?

Answer: Design Rule Check (DRC) is a verification process in PCB layout design that
ensures the design adheres to specified rules and constraints. DRC checks for issues such
as spacing violations between traces, component clearances, and manufacturing limits.
This helps prevent design errors that could lead to electrical failures or manufacturing
defects.

Explain the concept of ‘clearance’ in PCB design.

Answer: Clearance in PCB design refers to the minimum distance required between
conductive traces, between traces and components, or between traces and the PCB edge.
Adequate clearance is essential to prevent electrical shorts, minimize interference, and
ensure reliable performance. Clearance values are specified based on the voltage levels,
signal frequencies, and manufacturing capabilities.

. Why is it important to consider thermal management in PCB layout?

Answer: Thermal management is crucial in PCB layout design to prevent overheating of
components, which can lead to reduced performance, shortened lifespan, or even failure.
Effective thermal management involves placing heat-sensitive components away from
heat sources, using thermal vias and heat sinks, and designing the PCB layout to facilitate
heat dissipation and airflow.

. What are the main factors affecting signal integrity in PCB designs?
Answer: Main factors affecting signal integrity in PCB designs include impedance

mismatch, crosstalk between traces, signal attenuation, reflection due to improper
termination, and electromagnetic interference (EMI). Proper design techniques, such as



controlled impedance routing, shielding, and careful trace layout, help mitigate these
issues and maintain signal quality.

10. Describe the role of simulation tools in PCB layout design.

Answer: Simulation tools play a vital role in PCB layout design by allowing designers to
analyze and predict the electrical behavior of the PCB before physical manufacturing.
These tools help in assessing signal integrity, thermal performance, and potential issues
such as impedance mismatches or EMI. Simulations enable designers to optimize the
layout and make informed decisions to enhance the overall performance and reliability of
the PCB.

UNIT-2
1. What is the primary objective of a time study?

Answer: The primary objective of a time study is to determine the time required to perform a
specific task or operation under normal working conditions. This helps in establishing time
standards, improving efficiency, and identifying areas for process improvement. Time studies
provide data for workload planning, labor cost estimation, and performance measurement.

2. Describe the concept of "'work sampling’ in time study.

Answer: Work sampling is a statistical technique used in time study to estimate the proportion
of time spent on different activities by randomly observing and recording the status of work at
various intervals. It involves taking random samples of work over time to infer the overall time
distribution and activity patterns. This method is useful for studying processes where continuous
observation is impractical.

3. Explain the term 'standard time" in the context of time study.

Answer: Standard time refers to the time set for completing a task under normal working
conditions, including allowances for rest, fatigue, and delays. It is determined based on time
study data and is used as a benchmark for evaluating worker performance, planning production
schedules, and calculating labor costs. Standard time is essential for establishing fair and
efficient work standards.

4. What is 'motion study’ and how does it relate to time study?

Answer: Motion study involves analyzing and improving the movements and actions involved in
performing a task to enhance efficiency and reduce unnecessary motions. It focuses on
optimizing work methods, ergonomics, and workflows. Motion study is closely related to time
study as it helps identify inefficient practices that may extend the time required for task
completion. Both studies aim to improve overall productivity and work efficiency.



5. Describe the purpose of 'method study' in motion study.

Answer: The purpose of method study is to analyze and improve the methods used to perform
tasks by systematically examining the work processes and identifying more efficient and
effective ways of working. It involves evaluating existing methods, eliminating unnecessary
steps, and standardizing best practices to enhance productivity and reduce waste. Method study
is a key component of motion study and contributes to overall process optimization.

6. What is the difference between 'work study® and *time study'?

Answer: Work study is a broader term that encompasses both time study and method study. It
involves analyzing work processes to improve efficiency, reduce waste, and establish standards.
Time study specifically focuses on measuring the time required to perform tasks and determining
time standards. Method study, a component of work study, focuses on optimizing work methods
and processes.

7. How does "time and motion study' contribute to improving operational efficiency?

Answer: Time and motion study contributes to improving operational efficiency by providing
detailed insights into both the time required and the methods used to perform tasks. By analyzing
time data and optimizing work methods, organizations can identify inefficiencies, streamline
processes, and establish realistic performance standards. This leads to enhanced productivity,
reduced costs, and better resource utilization.

8. What is a stopwatch used for in time and motion study?

Answer: A stopwatch is used to measure the time taken to complete specific tasks or operations.
It helps in recording precise time data for each element of a task, which is essential for
establishing time standards and evaluating work performance.

9. How does a time study sheet facilitate time and motion analysis

Answer: A time study sheet records the time taken for each element or step of a task, along with
other relevant details. It provides a structured format for documenting observations, analyzing
performance, and calculating time standards. This tool helps in organizing and reviewing time
data systematically.

10. Describe the use of 'elemental time' in time studies.

Answer: Elemental time refers to the time required to perform a specific, indivisible segment or
step of a task. By measuring elemental times, analysts can gain detailed insights into each
component of the work process, which helps in setting accurate time standards and identifying
areas for improvement.



UNIT: 1 LAYOUT

In electronics manufacturing, "layout” primarily refers to the arrangement and organization of
components and connections on a printed circuit board (PCB). Proper layout is crucial for
ensuring that the final product is reliable, functional, and manufactural. Here’s a detailed
breakdown of layout considerations in electronics manufacturing:

1. PCB Layout Design
Component Placement

« Functionality-Based Placement: Arrange components based on their function in the
circuit (e.g., placing power supply components near the power entry point).

« Signal Integrity: Place components to minimize signal path lengths and avoid
interference between high-speed and low-speed signals.

e Modularity: Group related components together to simplify the design and
troubleshooting.

Routing

e Trace Routing: Design traces (conductive paths) to connect components efficiently,
minimizing trace lengths and avoiding unnecessary bends.

« Power and Ground Planes: Use wide planes for power and ground to provide low
impedance paths, reduce noise, and improve overall performance.

o Layer Stackup: Choose the appropriate number of layers (single, double, or multilayer)
based on design complexity and signal requirements.

2. Design for Manufacturability (DFM)’
Clearances and Spacing

e Trace-to-Trace Clearance: Maintain adequate spacing between traces to prevent short
circuits and signal interference.

e Trace-to-Pad Clearance: Ensure proper clearance around pads to facilitate soldering and
prevent bridging.

o Edge Clearance: Keep traces away from the edges of the PCB to avoid damage during
handling and assembly.

Component Footprints
e Accuracy: Ensure component footprints match the actual dimensions and pin
configurations of components.
o Standardization: Use standardized footprints to simplify manufacturing, assembly, and
replacement.

Thermal Management



o Heat Dissipation: Place heat-sensitive components away from heat sources and use heat
sinks or thermal vias to manage heat dissipation.

e Thermal Relief: Provide adequate thermal reliefs to prevent overheating of components
during soldering.

3. Signal Integrity
High-Speed Signal Design
e Trace Lengths and Routing: Keep trace lengths short and avoid sharp angles for high-
speed signals to reduce signal degradation and interference.
o Controlled Impedance: Design traces with controlled impedance for high-speed signals
to prevent reflection and signal loss.
Noise Reduction
o Decoupling Capacitors: Place decoupling capacitors close to power pins of ICs to filter
noise and stabilize the power supply.

e Grounding: Implement solid ground planes and proper grounding technigues to shield
sensitive signals from noise.

4. Testing and Debugging
Test Points
o Accessibility: Include test points for easy measurement of voltages and signals during
testing and debugging.
o Labeling: Clearly label test points to ensure accurate and efficient testing.

Design for Test (DFT)

o Testability: Incorporate features that facilitate functional and in-circuit testing, such as
test pads and accessible probes.

5. Manufacturing and Assembly Considerations
Automated Assembly
e Component Placement: Ensure components are placed in a way that supports automated
placement machines, with clear markings for machine alignment.
e Soldering: Design for efficient soldering, considering factors like pad sizes and solder

mask openings.

Design Rules Check (DRC)



e Automated Checks: Use PCB design software to perform automated checks for rule
violations, such as trace width and spacing errors.

e Manual Inspection: Conduct manual inspections to catch issues not detected by
automated tools.

6. Tools and Software
PCB Design Software

« EAGLE: Provides a range of features for PCB design, including schematic capture and
layout tools.

o KiCad: Open-source software for PCB design with capabilities for layout and schematic
capture.

e Altium Designer: A professional tool with advanced features for complex designs and
high-speed circuit analysis.

Simulation Tools

e SPICE: For simulating analog circuit behavior and verifying design performance.
« Signal Integrity Analysis Tools: For analyzing high-speed signals and ensuring proper
impedance matching.

In electronics manufacturing services (EMS), time study and motion study are essential
techniques used to optimize production efficiency, reduce costs, and improve overall operational
effectiveness. Here's a detailed overview of how these studies are applied in EMS:



UNIT-11: Time study and motion study:

1. Time Study

Purpose of Time Study

Objective: Measure the time required to complete specific tasks or processes to identify
inefficiencies, set performance standards, and improve productivity.

Applications: Used for evaluating assembly tasks, testing procedures, and other
production activities.

Steps in Time Study

1.

Select the Task:

o ldentify the specific task or process to be studied. This could be a component

assembly, soldering, or testing procedure.
Define the Method:

o Document the standard method for performing the task. This includes the tools,

materials, and steps involved.
Record the Time:

o Use a stopwatch or time-tracking software to record the time taken to complete

the task over multiple cycles. Record both normal and peak performance times.
Analyze the Data:

o Calculate the average time taken for the task. Identify variations and analyze
factors affecting time, such as worker skill levels, equipment efficiency, and
environmental conditions.

Establish Standards:

o Based on the analysis, set time standards for the task. These standards can be used

for performance benchmarking, cost estimation, and workload planning.
Implement Improvements:

o Use insights from the time study to implement process improvements. This could

involve redesigning workflows, optimizing tool usage, or training workers.

Benefits of Time Study

Increased Efficiency: Identifies bottlenecks and areas for improvement in production
processes.

Cost Reduction: Helps in estimating accurate production costs and reducing waste.
Performance Benchmarking: Provides a basis for setting realistic performance
standards and goals.

2. Motion Study

Purpose of Motion Study



e Objective: Analyze the movements and actions of workers to streamline workflows,
minimize unnecessary movements, and enhance productivity.

o Applications: Used for optimizing assembly tasks, improving ergonomic design, and
reducing worker fatigue.

Steps in Motion Study

1. Select the Task:

o Choose a task or set of tasks where worker movements and actions can be

observed and analyzed.
2. Document Current Methods:

o Record the current method of performing the task, including all movements and
actions involved. This can be done using video recordings, time-motion studies,
or direct observation.

3. Analyze Movements:

o Break down the task into individual movements. Identify any unnecessary or

redundant movements and analyze their impact on overall efficiency.
4. Design Improvements:

o Develop new methods or tools to reduce unnecessary movements and streamline
the task. This could involve reorganizing workstations, redesigning tools, or
changing the workflow.

5. Test and Implement Changes:

o Pilot the new methods or tools and measure their effectiveness. Implement

successful changes across the production line.
6. Train Workers:

o Train workers on the new methods and ensure they understand the benefits and

procedures for the improved workfl

Benefits of Motion Study

« Enhanced Productivity: Streamlines workflows and reduces the time required to
complete tasks.

« Improved Ergonomics: Reduces physical strain and fatigue on workers by minimizing
unnecessary movements.

e Increased Safety: Identifies and eliminates potentially hazardous movements, reducing
the risk of injuries.

3. Integrating Time and Motion Studies
Combined Approach
e Objective: Use both time and motion studies together to achieve a comprehensive
understanding of production efficiency.

e Methods: Analyze the time data in conjunction with motion data to identify both time-
related inefficiencies and movement-related issues.



Continuous Improvement

e Cycle of Improvement: Regularly conduct time and motion studies to continuously
refine processes and adapt to changes in technology or production requirements.

4. Tools and Techniques
Time Study Tools

« Stopwatches: Traditional tool for measuring task durations.
o Time-Tracking Software: Automated tools for recording and analyzing time data.

Motion Study Tools

« Video Analysis: Recording and analyzing worker movements to identify inefficiencies.
e Motion Capture Systems: Advanced systems that provide detailed analysis of
movements and ergonomics.



T.Y BVoc

Subject: PRE-PRODUCTION ACTIVITIES Notes

MCQs (1 Mark questions)

UNIT-III

1. What is the primary objective of the ""Two-Hand Insertion' method in pre-
production activities?

A. To ensure safety by reducing the risk of injury

B. To increase the speed of production

C. To minimize the risk of product defects

D. To streamline the assembly process by using both hands simultaneously

Answer: A. To ensure safety by reducing the risk of injury

2. Which of the following is a key benefit of using the two-hand insertion method
in an assembly line?

A. Reduced labor costs

B. Improved ergonomic conditions for workers
C. Faster assembly times

D. Easier quality control processes

Answer: B. Improved ergonomic conditions for workers

3. In the context of two-hand insertion, what does the term **ergonomics
primarily refer to?

A. The process of organizing tasks in a factory

B. Designing the workspace to reduce worker fatigue and risk of injury
C. Using automated machines to perform repetitive tasks

D. Reducing the number of parts used in production

Answer: B. Designing the workspace to reduce worker fatigue and risk of injury

4. Which of the following is an example of a "*"Two-Hand Insertion™ task in a
manufacturing process?

A. Tightening screws with a handheld drill

B. Inserting a part into a mold using both hands simultaneously
C. Welding two pieces of metal together

D. Loading materials onto a conveyor belt



Answer: B. Inserting a part into a mold using both hands simultaneously

5. What is a common challenge that might arise when implementing two-hand
insertion in a pre-production setting?

A. Increased need for specialized training
B. Increased use of machinery

C. Higher production costs

D. Lack of available raw materials

Answer: A. Increased need for specialized training

6. Which of the following is an example of a non-value adding activity in pre-
production?

A. Assembling components into a final product
B. Reworking a defective part

C. Testing the final product for quality

D. Packaging the product for shipment

Answer: B. Reworking a defective part

7. Non-value adding activities in pre-production should be minimized because
they:

A. Increase production costs without contributing to the product's value
B. Enhance product quality

C. Help reduce lead times

D. Improve worker skillsets

Answer: A. Increase production costs without contributing to the product's value

8. Which of the following activities is most likely to be considered non-value
adding in a pre-production process?

A. Inspecting raw materials for defects

B. Waiting for approval to proceed with the design

C. Storing components for later use in the assembly process
D. Coordinating with suppliers to ensure timely delivery

Answer: B. Waiting for approval to proceed with the design



9. What is the primary reason non-value adding activities are targeted for
elimination in lean manufacturing?

A. They increase the complexity of the production process
B. They waste resources like time, materials, and labor

C. They improve product aesthetics

D. They are necessary for quality control

Answer: B. They waste resources like time, materials, and labor

10. Which of the following is an example of a non-value adding activity related to
inventory in a pre-production process?

A. Storing excess raw materials that are not immediately needed
B. Receiving and inspecting raw materials

C. Preparing materials for assembly

D. Organizing materials by type before production

Answer: A. Storing excess raw materials that are not immediately needed



UNIT-IV

1. What is the primary goal of proper bin positioning in a pre-production
environment?

A. To minimize the number of bins required

B. To ensure easy access to materials and reduce wasted movement
C. To increase storage space for future use

D. To reduce the weight of the bins

Answer: B. To ensure easy access to materials and reduce wasted movement

2. Which of the following is an important consideration when positioning bins in
a pre-production setup?

A. The size of the bin relative to the product weight
B. The frequency of material use during production

C. The color of the bins for aesthetic purposes

D. The speed at which the bin can be moved manually

Answer: B. The frequency of material use during production

3. When organizing bins for a production line, which of the following principles
should be followed?

A. Place bins in random locations to avoid congestion

B. Store frequently used parts close to the workstations for easy access
C. Stack bins in any order, as long as they are labeled

D. Ensure that all bins are placed on high shelves to optimize space

Answer: B. Store frequently used parts close to the workstations for easy access

4. Which bin positioning strategy is most likely to reduce downtime in pre-
production activities?

A. Positioning bins far from the workstation to encourage worker movement
B. Using larger bins for all parts to reduce restocking frequency



C. Grouping similar materials together in clearly marked bins close to the production area
D. Placing bins in the center of the production floor to increase accessibility for all workers

Answer: C. Grouping similar materials together in clearly marked bins close to the
production area

5. In a lean manufacturing system, how should bins be positioned to support the
principles of 5S (Sort, Set in order, Shine, Standardize, Sustain)?

A. Bins should be placed randomly to encourage flexibility

B. Bins should be positioned according to the frequency of use and size of parts
C. Bins should be stacked high to maximize storage space

D. Bins should be placed in a way that prevents workers from seeing the contents

Answer: B. Bins should be positioned according to the frequency of use and size of parts

6. What is the main objective of line balancing in pre-production activities?

A. To maximize the number of workers in each work station

B. To evenly distribute the workload across all workstations to reduce idle time
C. To increase the number of machines used in production

D. To reduce the number of materials used in the production process

Answer: B. To evenly distribute the workload across all workstations to reduce idle time

7. Which of the following is a key benefit of line balancing in pre-production?

A. Increased production speed through parallel processing

B. Lower overall production costs by eliminating bottlenecks and idle time
C. Higher raw material costs due to more frequent machine changes

D. Increased space requirements for storing finished products

Answer: B. Lower overall production costs by eliminating bottlenecks and idle time

8. In line balancing, what does the term "'cycle time" refer to?

A. The total time taken for all workers to complete the entire production process
B. The amount of time a workstation takes to complete a task before the product moves to the
next station



C. The time required to assemble a product from start to finish
D. The time needed to set up machinery for a new product

Answer: B. The amount of time a workstation takes to complete a task before the product
moves to the next station

9. What is a key challenge in line balancing for pre-production activities?

A. Ensuring workers are overburdened with tasks

B. Managing the flow of raw materials to each station

C. Equal distribution of tasks when each task requires a different skill set
D. Increasing the total number of workstations to avoid delays

Answer: C. Equal distribution of tasks when each task requires a different skill set

10. What is the result of poor line balancing in a production environment?

A. Faster production rates

B. Reduced labor costs and overhead

C. Bottlenecks and idle time at certain workstations
D. Increased worker satisfaction and morale

Answer: C. Bottlenecks and idle time at certain workstations



PART-I1: 02 Marks Questions:

1. What is ""Two-Hand Insertion' in the context of pre-production activities?

Answer:

Two-Hand Insertion refers to the ergonomic technique of using both hands simultaneously to
perform tasks in a production process. It is aimed at improving efficiency and reducing the risk
of injury by utilizing both hands to complete actions that would otherwise require one hand, thus
balancing the load and minimizing strain.

2. What are some examples of tasks in pre-production where Two-Hand
Insertion could be applied?

Answer:
Examples of tasks where Two-Hand Insertion can be applied include:

« Inserting components into a fixture or machine simultaneously with both hands

« Holding and aligning parts while using tools for assembly

e Loading or unloading items from conveyors with both hands to increase speed and
precision

3. What are the potential benefits of using Two-Hand Insertion in manufacturing
processes?

Answer:
The benefits include:

e Increased efficiency and productivity, as workers can perform tasks faster with both
hands

e Reduced risk of injury and strain, especially in repetitive tasks

o Improved task precision and consistency

« More ergonomic work environments, reducing fatigue and discomfort for workers

4. How can Two-Hand Insertion improve workflow in pre-production?

Answer:

Two-Hand Insertion improves workflow by enabling workers to perform tasks more quickly and
accurately. Tasks that require both hands to handle or insert parts can be streamlined, reducing
delays between workstations, improving the speed of assembly, and ensuring consistent product
quality.



5. What are non-value adding activities in pre-production?

Answer:

Non-value adding activities are tasks or actions that do not directly contribute to the creation of a
product or service from the customer's perspective. These activities consume time, resources, and
energy without improving the value of the final product, such as unnecessary movement,
waiting, or rework.

6. What is the impact of non-value adding activities on the production process?

Answer:

Non-value adding activities increase cycle time, cause delays, create bottlenecks, and lead to
higher operational costs. They waste resources such as labor, materials, and equipment, which
negatively affect productivity and can reduce the quality of the final product.

7. Give examples of non-value adding activities commonly found in pre-
production?

Answer:
Examples of non-value adding activities in pre-production include:

« Waiting for materials or information

e Unnecessary movement of workers or parts

o Excessive transportation of materials

« Rework due to errors or defects

e Overproduction beyond demand

« Storing unnecessary inventory or parts

o Setting up machines or tools repeatedly without standardization

8. What is the difference between value-added and non-value added activities in
the context of pre-production?

Answer:

Value-added activities are those that directly contribute to transforming raw materials into a
product that meets customer needs, such as assembly or machining. Non-value added activities,
on the other hand, do not contribute to the product’s final value, such as waiting, transporting
materials, or excessive handling.

9. Why is the positioning of bins important in pre-production activities?

Answer:

Proper bin positioning is crucial because it helps minimize unnecessary movement, reduces cycle
time, and ensures materials are easily accessible to workers. This leads to improved efficiency,
reduced fatigue, and smoother workflows.



10. What is the primary consideration when positioning bins in relation to
workstations?

Answer:
Bins should be positioned based on the frequency of use, with frequently used materials placed
closer to the workstation to reduce walking time and improve worker productivity.

11. What is the role of ""color coding" in bin positioning?

Answer:

Color coding helps workers quickly identify the contents of bins, reducing the time spent
searching for materials and minimizing errors. It enhances organization and increases the speed
of material retrieval.

12. What is the impact of poorly positioned bins in a pre-production
environment?

Answer:

Poorly positioned bins lead to inefficiencies, such as increased walking time, difficulty accessing
materials, and possible worker fatigue. This can cause delays, reduce productivity, and lead to
higher operational costs.

13. What is line balancing in pre-production activities?

Answer:

Line balancing in pre-production refers to the process of evenly distributing tasks across
workstations in a production line to ensure that each workstation has an approximately equal
amount of work. This minimizes idle time, reduces bottlenecks, and ensures efficient flow of
materials.

14. Why is line balancing important in pre-production?

Answer:

Line balancing is important because it improves workflow efficiency, reduces cycle times,
minimizes worker idle time, and helps to ensure that production is continuous and meets
customer demand without unnecessary delays or downtime.

15. What is "'cycle time™ in the context of line balancing?

Answer:

Cycle time refers to the time it takes for a product to complete one full pass through the
production line, from start to finish. In line balancing, the cycle time must be equalized across
workstations to ensure that each task is completed within a consistent and optimal timeframe.



4 Marks Questions

1. What is Two-Hand Insertion, and why is it important in pre-production
activities?

Answer:

Two-Hand Insertion refers to the ergonomic principle where both hands are used simultaneously
to perform tasks in the assembly or manufacturing process. This approach is used to increase
efficiency, reduce fatigue, and improve safety. In pre-production activities, it is particularly useful
for tasks that involve inserting components, handling materials, or assembling parts.

The importance of Two-Hand Insertion lies in the fact that it allows workers to perform tasks more
efficiently by using both hands at once, thus reducing the time needed for each operation. It also
helps in preventing repetitive strain injuries by promoting symmetrical and balanced use of both
hands. By reducing unnecessary movement and optimizing hand usage, it leads to a more
streamlined workflow and minimizes production cycle time.

2. How does Two-Hand Insertion improve ergonomics in a production line?

Answer:

Two-Hand Insertion improves ergonomics by ensuring that workers use both hands to perform
tasks, which reduces the physical strain on one side of the body. This balanced use of both hands
helps distribute the workload evenly, preventing overuse injuries such as tendinitis or carpal tunnel
syndrome, which are common in tasks requiring frequent one-hand usage.

Additionally, Two-Hand Insertion allows for better positioning of the hands, reducing awkward
postures and excessive reaching, which can contribute to musculoskeletal disorders. By
minimizing movements such as stretching or bending, workers can maintain a more neutral body
posture, improving comfort and reducing fatigue. This not only leads to better overall health but
also enhances productivity since workers can maintain focus and efficiency for longer periods
without discomfort.

3. What are the benefits of implementing Two-Hand Insertion in pre-production
processes?

Answer:
The implementation of Two-Hand Insertion in pre-production processes offers several key
benefits:

1. Increased Efficiency: Using both hands simultaneously speeds up tasks by allowing
workers to handle multiple actions at once, such as holding a component and using a tool
simultaneously. This leads to faster completion of tasks and a reduction in production cycle
time.

2. Reduced Fatigue and Injury Risk: By promoting the use of both hands in a coordinated
way, Two-Hand Insertion reduces the strain on individual limbs, lowering the risk of



repetitive strain injuries (RSI). It also minimizes awkward postures and movement, further
reducing the risk of musculoskeletal disorders.

3. Improved Precision and Quality: Workers can perform more precise actions when both
hands are used in tandem, improving the quality of the product being assembled or
manufactured. This leads to fewer errors and rework.

4. Optimized Workflow: Two-Hand Insertion helps streamline the movement of workers on
the production floor. When tasks are balanced and designed for simultaneous hand use, it
reduces unnecessary movement and promotes a more fluid workflow, which increases
overall productivity.

4. What are non-value adding activities in pre-production, and why are they
important to identify?

Answer:

Non-value adding activities are tasks or actions in the production process that do not directly
contribute to the transformation of raw materials into finished products or services, as perceived
by the customer. These activities include things like excessive waiting, unnecessary movement,
over-processing, and rework.

Identifying and eliminating non-value adding activities is important because they consume time,
resources, and energy without adding value to the product. Reducing these activities helps to
streamline production, reduce costs, and improve overall efficiency. By focusing only on value-
adding tasks, businesses can shorten cycle times, enhance productivity, and improve quality,
ultimately leading to higher profitability and customer satisfaction.

5. What are the benefits of eliminating non-value adding activities in pre-
production?

Answer:
Eliminating non-value adding activities in pre-production offers several key benefits:

1. Improved Efficiency: Streamlining processes by removing unnecessary steps or delays
leads to faster production times and smoother workflows.

2. Cost Reduction: By reducing wasteful activities, such as excessive handling,
transportation, or idle time, businesses can reduce labor and material costs.

3. Increased Productivity: With fewer distractions or interruptions, workers can focus on
tasks that directly contribute to product creation, thus increasing their output.

4. Enhanced Quality: Reducing over-processing or unnecessary inspections ensures that
attention is given to critical quality aspects rather than redundant steps.

5. Better Resource Utilization: Fewer non-value adding activities mean that machines,
labor, and materials are used more efficiently, leading to better overall resource utilization.



6. Why is the positioning of bins important in pre-production activities?

Answer:

The positioning of bins is crucial in pre-production because it directly impacts the efficiency,
ergonomics, and workflow of the production process. Proper bin placement ensures that materials
are easily accessible to workers, reducing unnecessary movement, minimizing search times, and
improving the overall speed of the operation.

e Improved Workflow: By strategically placing bins close to workstations, workers can
retrieve materials quickly and without unnecessary motion, which streamlines the process.

e Reduced Movement: Minimizing the distance between bins and workstations reduces
walking time, thus improving productivity and decreasing the time spent on non-value
adding activities.

e Ergonomic Benefits: Bins should be positioned to avoid awkward postures, such as
bending, stretching, or reaching. This reduces physical strain on workers and helps prevent
injuries like back pain or repetitive stress injuries.

« Safety: Proper bin positioning can help prevent accidents by ensuring that bins are placed
in non-obstructive locations, maintaining clear walkways and work areas.

7. What is line balancing in pre-production, and why is it important?

Answer:

Line balancing is the process of allocating tasks or work elements to different workstations in a
way that each workstation has a relatively equal amount of work. The goal is to optimize the
production line so that all stations are working at a similar pace, minimizing idle time and
maximizing throughput.

Importance of line balancing:

« Efficient Resource Utilization: By distributing tasks evenly across workstations, line
balancing ensures that no workstation is overburdened while others are underutilized,
leading to better overall resource utilization (workers, machines, etc.).

e Reduced Idle Time: Properly balanced lines minimize waiting times or idle periods
between tasks, which is essential for maintaining consistent production speeds and
reducing downtime.

e Improved Productivity: Line balancing helps eliminate bottlenecks and ensure smoother
workflow, leading to higher productivity and faster processing times.

e Cost Reduction: A balanced production line reduces the need for excess labor and
machinery, which helps in reducing operational costs. It also prevents delays in the
production schedule.



8.What are heuristic methods, and how are they applied in pre-production
activities?

Answer:

Heuristic methods refer to problem-solving approaches that use practical, experience-based
techniques for finding solutions to complex problems, especially when an exact solution is difficult
or time-consuming to obtain. These methods are based on rules of thumb, trial and error, and
intuition, which make them faster and more efficient than exhaustive search algorithms in certain
situations. In pre-production activities, heuristic methods are commonly used for tasks such as line
balancing, task scheduling, layout optimization, and resource allocation.

Applications in Pre-Production:

1. Line Balancing: Heuristic methods are often applied in line balancing to distribute tasks
across workstations. Since it’s challenging to find an optimal solution in large production
systems, simple heuristics like the longest task time rule (assigning the longest tasks to
the available workstations first) or the smallest work content rule can quickly provide a
reasonably good solution, reducing idle time and balancing workloads across workstations.

2. Workload Distribution: In pre-production, where multiple tasks need to be allocated to
workers or machines, heuristics like task prioritization (e.g., assigning more critical or
time-sensitive tasks first) are used to balance workloads and reduce delays.

3. Material and Inventory Management: Heuristic methods are also applied to material
handling and inventory management to determine when and where to place bins, or how to
order materials in bulk. A common heuristic is the economic order quantity (EOQ),
which helps to balance order size and inventory holding costs in a production environment.

4. Layout Design: When designing the layout for workstations or material storage in pre-
production, heuristics like nearest neighbor or clustering are often used to minimize
transportation costs and reduce movement between workstations.



