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This e-book is specially written for Polytechnic
students who are pursuing Diploma in
Manufacturing Engineering. This content is
designed in line with the latest syllabus prescribed
in Malaysian Polytechnic and covers the topic of
Manufacturing system.

Each chapters begin with learning outcomes, brief
explanation on related matters and quick check
guestions to improve understanding.

This e-book includes diagrams and illustration and
also video.

It’s organized into three main chapter. Chapter one
briefly explain about introduction of
manufacturing. Chapter two gives the process
layout and chapter three describe lean system.
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CHAPTER 1
INTRODUCTION OF
MANUFACTURING

By the end of this lesson, you should be able to :

), 1.1 Elaborate on the definition and concept of the

manufacturing system

a. Manufacturing System

b. Importance of manufacturing

c. Types of manufacturing system below :
i. Assembly line
ii. Batch production
iii. Computerized Integrated System

1.2 Apply management in manufacturing

1.3 Explain the principle of organization and planning




1.1 a) Definition and concept of
manufacturing system

O Manufacturing means the
process of converting raw
material into a physical product

O System is any collection of
parts/elements that operate
interdependently to achieve
common purpose

O Manufacturing System is
referred to any collection of
elements into product

In the other side - A
manufacturing system can be
defined as the arrangement
and operation of machine,
tools, material, people and
information to produce a value
added physical, informational
or service product whose
success and cost is
characterized by measurable
parameters




1.1 b) Importance of Manufacturing

> Manufactured goods are necessary
for trade

> National power depends to a great
extent on manufacturing power

> Manufacturing provides the
foundation for many kinds of
innovations

> The manufacturing sector is regarded
as the backbone of both social and
economic development

> Increase the quality and specification
of the product

> Providing superior levels of service in
providing the product

> Enhancing the image of the product

through marketing
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1.1 c) Types of manufacturing system

Assembly Line

Definition

v A volume production process where products
and components are moved continuously
along a conveyor.

v As the product goes from one workstation to
another, components are added until the
final product is assembled.

Batch production

Definition

v' Manufacturing method where the
products are made as specified groups
or amounts, within a time frame.

v' A batch can go through a series of
steps in a large manufacturing process
to make the final desired product.

¢ 0 Computerized

p) Integrated
|:-| System

Definition

v' Manufacturing approach of using computers to control
entire production process.

v’ This integration allows individual processes to exchange

information with each part.




1.2 Apply management in manufacturing

O A manufacturing system is the central
element in total production system.

O Choosing a proper manufacturing system
will determine the suitable element of the
whole production system.
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the larger production system




1.3 Principle of organization and planning

The principle of organization and

l.!J a planning refers to the systematic
! e

process of arranging and structuring
tasks, resources, and activities in a

logical and efficient manner to achieve
desired goals or objectives. It involves
thinking ahead, setting objectives,
determining the necessary steps,
allocating resources, and establishing
timelines to guide the implementation
of tasks.

i T
@ 1. Goal orientation

The process begins with a clear understanding of
the desired outcome or objectives.

» Establishing specific, measurable, achievable,
relevant, and time-bound goals provides a clear
direction and purpose for the planning process.

1 2. Prioritization
(=

» Effective organization and planning involve identifying
and prioritizing tasks based on their importance and
urgency.

» By determining which tasks are most critical or time-
sensitive, resources can be allocated appropriately.

& 3.Division labor

» Breaking down complex tasks into smaller, manageable
components and assigning them to individuals or teams with the
necessary skills and expertise can enhance efficiency and
effectiveness.

» This promotes specialization, fosters collaboration, and reduces
the burden on any one person.




1.3 Principle of organization and
planning
4. Resource allocation

» Adequate allocation of resources, including financial,
human, and material resources, is crucial for successful
planning and execution.

» Assessing the availability and requirements of resources

and distributing them appropriately ensures smooth

progress towards achieving the desired goals

/ / /,/'

/

5. Sequencing & scheduling

» Planning involves determining the order and timing of
tasks to ensure a logical flow of activities.

» ldentifying dependencies between tasks and
establishing realistic timelines help prevent
bottlenecks and delays, enabling smooth
progress towards the end goal.

6. Flexibility & adaptability

» While planning provides a structured
framework, it is essential to remain flexible
and adaptable to changing circumstances.
Anticipating potential obstacles and having
contingency plans in place allows for
adjustments and problem-solving when
unexpected situations arise.

7. Communication & coordination

» Effective organization and planning
rely on clear communication channels
and coordination among individuals or
teams involved.

» Regular updates, feedback, and
collaboration facilitate a shared
understanding of goals and progress,
ensuring everyone is aligned and
working towards the same objectives.

8. Monitoring & evaluation

» Regular monitoring and evaluation of progress against
the set goals help identify deviations, areas for
improvement, and opportunities for optimization.

» Adjustments can be made to the plan as needed to
maintain focus and ensure the desired outcomes are
achieved.




END OF CHAPTER 1
EXERCISE

QUESTION 1

a) Different types of manufacturing systems are used in industry, such
as assembly lines, batch production lines, and computer integrated
systems. Briefly explain batch production and TWO (2) of its
advantages.

SUGGESTED ANSWER



CHAPTER 2
PROCESS LAYOUT

By the end of this lesson, you should be able to :

2.1 Organize the process layout in manufacturing

a. Layout planning
b. 4 basic layout types :
i. Flexible flow layout
ii. Line flow layout
iii. Hybrid layout
iv. Fixed position layout

=S
>

2.2 Expose the concept of Flexible Manufacturing System (FMS

a. Demonstrate of Flexible Manufacturing System
b. The FMS components :
i. Hardware components
ii. FMS software and control functions
ili. Human labor
c. The application of FMS
i. Role of FMS
ii. Concept of FMS
iii. Component of FMS
iv. Application and benefit of FMS

d. The role of Computer Integrated
Manufacturing ( CIM )
i. Concept of CIM
ii. Implementation of CIM 4,

iii. Benefit of CIM D .//( K\“'la r‘;\



What is Process Layout

In manufacturing engineering, process layout is a
design for the floor plan of a plant which aims to
improve efficiency by arranging equipment,
material, man-power and other facilities / services
according to its function.

The production line should ideally be designed to eliminate

waste in material flows, inventory handling and
management.
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h Objectives of Process Layout

To eliminate bottlenecks and point of congestion by mean of
line balancing, thus minimize the usage of material
transportation and material handling.

To minimize the movement of the workers within the
workstation

« Waiting time for the semi-finished product is
minimized.

* Increase the flexibility of changes in product design and
future modification.

* Increase the utilisation of cubic space which govern floor
space and celling space.

« To make the workspace safe, ventilated and free from dust,
fume, etc which lead to satisfaction of the worker.




Types Of Process Layout
1. Flexible Flow Layout

* A layout that organize resource (employee
and equipment) by function rather than by
service or product. Also known as Process
Layout

e It is useful when the production process is
organized in batches

Production
Deparlmenls \ /Work unit / machines

qg -3 %,‘ 3 ]

W o
* Personnel and equipment to perform |:|‘ ]
the same function are allocated in V4 H. 3
the same area " @@
LA TE

2. Line Flow Layout

* A layout in which workstation or department are arranged

(s B e in 3 linear path. Also known as Product Layout (Assembly
Y [
W W @ YVyy
\Y% Machinery and Materials are placed following the product
Workers
path

* Machine are placed as close as possible to the next one in
line, in the correct sequence to manufacture the product

3. Hybrid Layout

 An arrangement in which some portion of the facility have flexible
flow layout and others have line flow layout

" Production
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Types Of Process Layout

4. Hybrid Layout

* An arrangement in which some portion of the facility have flexible
flow layout and others have line flow layout

Production

Depanmenls\ /Work unit /machines

3'3 fE1 B Eqdgment  Coneyor
3| 3;?@‘" + 9 @ v 9y
= LI wies  Flexible flow

layout +

e e ] Line flow layout

el — " ~ Hybrid layout

5. Fixed Position Layout

* An arrangement in which the service
and manufacturing site is fixed in
place and employees and equipment
come to the site to perform their

tas kS \ Equipment

(modile)



Factors Affecting Layout Decision

v' The layout of the productive equipment will depend on the ch
aracteristic of the product to be manage in the facility, as well as
the different parts and materials to work on

v Main factor to be considered : size, shape, volume, weight and the

physical-chemical characteristic

Example:
Hazardous material

Need to use layout with a good material handling and minimum human
involvement, thus Line Flow layout is the most suitable to be use.

Light metal

Aluminum is a light metal which can be transfer easily between each
machine. Thus, using Flexible Flow layout should do the job without need
to invest in complicated material handling system.



* Having information about processes, machinery, tools and necessary
equipment as well as their use and requirements is essential to
design a correct layout

* Several machines properties need to be consider which is type of
machine, quantity, size and required worker as it will determine the
type of layout design.

Example:
Semiconductor component

Semiconductor component assembly process required several
dedicated machine for each process. To ease with production planning,
machine arrangement, and to manage high production rate demand,
Flexible Flow Layout is the most suitable layout.



e Labour has to organized in the production process based on these 2
factors :

* Environment consideration : employees’ safety, light condition,
ventilation, etc

* Process consideration : personnel qualification, flexibility,
number of worker, etc.

Example:
Automotive

All dedicated labor should be group together to ease the job while the
vehicle is being handled with a dedicated material handling system.
Hybrid layout is the best option to perform this task




4. Auxiliary Services

* Support the main production activities at the plant :

* Related to labour : accessibility paths, fire protection installation,
supervision, safety, etc

* Related to material ; quality control

* Related to machinery : maintenance and electrical and water
lines

Example:
Oil refinery

In order to install safety equipment,
electrical / water / oil line, it required
large space. Thus Line Flow Layout is
the best option

. Future Changes

* One of the main objectives of plant layout is flexibility

* It is important to forecast the future changes to avoid having an
inefficient plant layout in a short term

* Possible future extensions of the facility must be taken into
consideration as well as the feasibility of product during re-layout

Example:
Furniture workshop

Demand on furniture are dynamic, thus
a furniture workshop need to cope with
a layout demand frequently. Flexible
Flow Layout is to be use as changes can
be made in the target workstation

without interrupting others



Concept of Flexible Manufacturing
System (FMS)

O A Flexible Manufacturing System (FMS) is an automated machine cell,
consisting of a group of processing workstation, interconnected with

automated material handling and storage system.

* External changes such as change in product design and production system
can be done easily

*  Optimizing the manufacturing cycle time
* Reduce production cost

e Overcoming internal changes like breakdowns, etc

Too| Tooss| oot
CNC 1 CNC 2 CNC 3

IN | OUT IN | OUT IN | OUT
% AGV 1
E g ‘ Temporary Storage Area)
=
= AGV 2
Raw
Material Storage Loasdt-auﬁnload Computer Control
Roller Conveyor o

Layout machining using FMS

®
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FMS Component
1. Workstation

* Basically, workstation is the place where all the
manufacturing process take place which consist of :

o Load / Unload station
o Machining station
o Other processing station (finishing, inspection, etc)

o Assembly

2. Automated Material Handling and Storage System

-
n https://yout-u'. be/OCiGlyfhaf8

uhttps://youtu.be/P-bDIYWuptM
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3. Computer Control System

PLC - System Screw terminals
Overview for input lines
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Layout of Flexible Manufacturing System

1. Progressive or Line Type
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Application of Flexible Manufacturing System

Flexible Manufacturing Systems (FMS) are versatile production systems
that use computer-controlled machines and automated material
handling to produce a wide range of products efficiently and cost-

effectively.

Automated inspection

stations (2)
Manual inspection
station

FMS control
center

Load/unload
stations (2)

Automated
guided
vehicles (4) Standby
parking

Part cleaning

CNC machining station

centers (4)

Automatic chip removal system

1. Substantial pre-
planning activity

2. Expensive




Computer Integrated Manufacturing (CIM)

v Computer Integrated Manufacturing (CIM) describe as the
computerized integration of product design, planning, production ,
distribution and management.

v CIM depends on usage of a large-scale integrated communication
system.

v' Requires extensive database containing technical and business
information.

v' CIM system consist of subsystem that are integrated as a whole, such

as
v" Business planning and support
v" Product design
v" Manufacturing process planning
v" Process automation and control
v Factory-floor monitoring system

NN

DESIGN COMPUTER PROTOTYPING
o MANAGEMENT CENTRE
CENTRE
UNLOADING o CONTROL AND
BAYS \_ ROOM LOGISTICS
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Computer Integrated Manufacturing (CIM)

G Shorter product life cycle

Benefit
of

CIM ° Better use of resources

0 Better control of the processes

CORCR
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END OF CHAPTER 2
EXERCISE

QUESTION 1

a) A flexible Manufacturing System (FMS) is an automated machine cell,
consisting of a group of processing workstation, interconnected with
automated material handling and storage system.

i) ldentify THREE (3) components of Flexible Manufacturing System and briefly
explain ONE(1) of the components.

i)  Sketch Loop Type Layout, Robot Centered Type and Ladder Type Layout of
Flexible Manufacturing System

SUGGESTED ANSWER

o/

—~




CHAPTER 3
LEAN SYSTEM

By the end of this chapter, you should be able to:

3.1 Determine the Lean Systems and Lean Productions in manufacturing.
3.2 Classify the characteristics of the Lean System for services and
manufacturing

a. Full method of workflow
b. Quality at the source
c. Smalllot sizes
d. Uniform workstation loads
e. Standardized components and work methods
f. Close supplier ties
g. Flexible workforce
h. Line flows
i. Automation
jo 58S
k. Preventive maintenance
3.3 Characterize continuous improvement by using a Lean System
approach.
a. Kaizen
b. Kanban System

C.
d.

Value Stream Mapping (VSM)
Just-in-time (JIT)




REVOLUTION OF LEAN

e First developed by
automobile manufacturer,
Toyota.

e |t begins when Japanese
realized the importance of
reducing waste and
inefficiency.

Mid-1940s

eIn 1982, General Motor (GM) closed their
plant in Fremont, California due to low
productivity and high absenteeism.

Mid'lgsos e Later, Toyota joint venture with GM and

eventually reopened their plant.

* As the result, in 1985, the productivity and
quality improved dramatically, exceeding

other GM plants, and absenteeism is
neglected.

* More organization valued lean
as it give value to the customers
faster, cheaper, and with better
quality.

e |t focuses on creating values to

the customers while using fewer
resources.




TOYOTA PRODUCTION SYSTEM (TPS)

Toyota Motor Corporation produce more than 9 million cars
and trucks equivalent to $220 billion per year. It is one of the
largest vehicle manufacturer in the world. Toyota have been
recognized as one of the first production company to address
the important of reducing waste in achieving high efficiency.
The production system is based on the philosophy of striving
the complete elimination of all waste in pursuit of the most
efficient methods.
Kaizen ;
JIT Shmchud \\/()1 l\
PDCA Lt ‘\hm |

Onel 1(((]1()\\ HOW

TOVOTA PRODUCTION SYSTEM .
LEAN MANUFACTURING

LEAN MANUFACTURING THYBTA PRODUCTION SYSTEM
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THE TOYOTA APPROACH

The Toyota Production System (TPS) has served as a
template for several lean system deployments, especially in
manufacturing. The following are just a few of the Toyota-
specific terminology that are frequently used in association

with lean operations today:

Muda e Waste and inefficiency

Kanban

. . \
e Waste results from variations in output volume.
To ensure a consistent flow of labor, the

Heijunka workload must be balanced; volume and variety
must be averaged.
Kaizen
Superiority at the source. When a machine
Jidoka recognizes a defective component, it shuts down

automatically. The line is stopped by an
employee, also known as autonomy.




LEAN SYSTEM

A flexible system of operation known as a "lean operation" makes use of a
lot less material (such as activities, personnel, inventory, and floor space)
than a conventional system. Lean systems typically outperform non-lean
systems in terms of productivity, cost-effectiveness, cycle time, and quality.

Because of the closely linked activities and timely delivery of goods that
characterize lean systems, they are sometimes referred to as just-in-time
(JIT) systems. The lean approach was pioneered by Toyota’s founder, Taiichi
Ohno, and Shigeo Shingo as a much faster and less costly way of producing

automobiles.

Product Design: Process Design: PersonneliGrganizational Marufacturing Planning
= Standard parts + Small ket sizes Elements: and Control:
» Madular design « Sptun time » Workers as assets « Level loading
. g“”l't:‘ reduction » Croes-tramned workers « Pull systems
' ':::g".:::::mg « Manufacturing calls « Continuows improvement « Wisual systems
« Guality improvement « Cost accounting « Limited work:in:
« Production flexindity = Leadershipipmject pracess (WP
« A balanced system managemaent » Close vendar
« Litthe imreniory relationships
storage » Reduced transaction
» Failsafe methods pracessng
» Preventive maintenance
and housekeeping
I
Building Blocks

Figure 3.1 : An overview of the goals and building block of lean
production system




TYPES OF WASTE

Lean approach address waste as unproductive resources. Eliminating waste
can increase output and free up resources because waste is a representation

of wasted resources. In lean philosophy, it outline eight types of waste:

dle resource take up floo
space and add to cost

Excessive use of
manufacturing resources

Requires space, adds no
value

Increase handling and
work-in-progress (WIP)

Makes unnecessary
production steps, scrap

Reduce productivity,
increase scrap and WIP

Require rework costs and
possible lost sales due to
customer dissatisfaction

Relates to mental and
reative abilities as well as
ohysical abilities




JUST-IN-TIME (JIT), TOYOTA
PRODUCTION SYSTEM (TPS)
AND LEAN SYSTEM

The belief that waste can be eliminated by

cutting unnecessary capacity or inventory and
removing  non-value-added  activities in
operations.

TOYOTA PRODUCTION SYSTEM
(TPS)

Operations systems that reduce wasteful

resources and delays from each of a
company's activities in order to optimize the
value added.



CHARACTERISTICS OF LEAN
SYSTEM
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PULL METHOD OF WORKFLOW

The phrases "push” and "pull" refer to two distinct methods for
transferring work along a production process. A push system is employed
in conventional production settings. When work is completed at one
workstation, the output is pushed to the following station or, in the case of
the final operation, to final inventory. On the other hand, with a pull
system, controlling movement The subsequent action completes the task;
When necessary, each workstation pulls the output from the station
before it; Customer demand or the master schedule determine the output
of the final operation. As a result, workloads may increase at workstations
that are running behind schedule due to equipment malfunction or the
discovery of a quality issue.

t Push vs. Pull }

Make all we can just in case Make what's needed when needed
Make-to-stock Make-to-order
« Production is approximated Production is precise -
- Based on anticipation Based on actual consumption «
« Inventories are high Inventories are low «
» There is waste Waste is reduced «




QUALITY AT THE SOURCES

The quality defect that occurs during production may disrupt the
flow of the process. Thus, quality at the source come to light as
the organization-wide effort to improve the quality of a firm’s
products by having employees act as their own quality inspectors
in order to minimal the defects during production.

One approach for implementing quality at the source is to use
poka-yoke, mistake-proofing methods aimed at designing fail safe
systems that minimize human error.

Another approach for implementing quality at the source is a
practice the Japanese call jidoka, and andon, which gives
machines and machine operators the ability to detect when an
abnormal condition has occurred.

It consist of two working mechanism where the first one will
detect defects when it occur while the other is where the worker
stopped the production to correct the cause of the defects.

POKA - YOKE

Error Proofing Technique

POKA - YOKE
v

It's a Methodology
to
Design Proces
So that it
doesn't allow
errors to occur

www.endromeda.com
info@endromeda.com
+971-24093221




SMALL LOT SIZES

In lean philosophy, it is practical to have minimum lot sizes (e.g.,
multiple items operate simultaneously in one machine). The
goal of lean is to reduce lot size as much as possible.

O\

Reduces
carrying
cost

N
O\
BENEFITS OF
Greater HAVING

flexibility SMALL LOT inventory
SIZES

~___
.

& = units of product &
B = units of product B
C = units of produwct C

Small-lot opproach
Afs EBBEEBE CC AAA EHBEBEBE CC AAA BBEEBEE CC AAA BBEBEEBE CC

Time —=

Lorge-lot opproach
AaAnAAAAALALL BEHEHEBEEEEEEEEBEEEBEEBEBEEBH CCCOCCOCC  AU008 60 0 0 5 088
Timeg =

Figure 3.4 : Small versus large-lot run sizes




UNIFORM WORKSTATION LOADS

A lean system works best if the daily load on
individual workstations is relatively uniform.

Service processes can achieve uniform workstation
loads by using reservation systems (e.g., scheduled
surgeries) and differential pricing to manage the
demand.

For manufacturing processes, uniform loads can be
achieved by assembling the same type and number
of units each day, thus creating a uniform daily
demand at all workstations.

Mixed-model assembly produces a mix of models
in smaller lots.




STANDARDIZED COMPONENTS
AND WORK METHODS

A standardized work method,
on the other hand, refers to a
consistent and defined
approach to completing tasks
or projects. It involves
establishing a  set  of
procedures, guidelines, and
best practices to streamline
processes and achieve
consistent results.

Standardized work methods
offer various
including:

advantages,

1.Consistency: Just like standardized
components, standardized work
methods ensure that tasks are
performed the same way every time,
reducing errors and variations in
outcomes.

2.Efficiency: With clear and
standardized procedures, tasks can be
completed more quickly and with fewer
disruptions, leading to higher
productivity.

3.Training and Onboarding: New team
members can be onboarded more
effectively since they can follow
established procedures. This reduces
the learning curve.

4.Continuous Improvement:
Standardized work methods provide a
baseline for measuring performance
and identifying areas for improvement.

5.Quality Improvement: By having
standardized steps that are known to
produce quality results, the overall
quality of work is likely to improve.

6.Documentation: Standardized work
methods often come with
documentation that makes it easier to
track progress, identify issues, and make
adjustments as needed.

7.Risk Reduction: Standardized
methods often incorporate  best
practices and lessons learned, reducing
the likelihood of mistakes or failures.




CLOSE SUPPLIER TIES

* Traditionally, production works on hundreds or even thousands
of suppliers in a highly centralized arrangement where the
representative of the company spokes directly with the
suppliers. In traditional approach, each suppliers does not
communicate with each other. They work based on
specification give by the company.

 While, in lean systems, it typically have a close supplier's
relationship which is expected to deliver small frequent product
of high-grade goods. It may employ a tiered approach with
suppliers where they relatively work directly with the company
or with those who supply major subassembilies.

First-tier
supplier

Second-tier
suppliers

Third-tier
suppliers

Traditional supplier versus suppliers tiers. Retrieved from Jeffery Miller Vollmann “The
Hidden Factory,”Harvard Business Review, September/October 1985, pp. 141- 50. Copyright
© 1985 by the Harvard Scholl Publishing Corporation.




LINE FLOW & AUTOMATION

* Line Flows: Managers of hybrid-office and back-office
service processes can organize their employees and
equipment to provide uniform workflows through the
process and, thereby, eliminate wasted employee time.

* Another tactic used to reduce or eliminate setups is the
one-worker, multiple-machines (OWMM) approach,
which essentially is a one-person line.

* Automation plays a big role in lean systems and is a key
to low-cost operations.

FLEXIBLE WORKFORCE

The overall goal of a lean system is to achieve the ability to
process a mix of products or services in a smooth flow. One
potential obstacle to this goal is bottlenecks that occur when
portions of the system become overloaded. The existence of
bottlenecks reflects inflexibilities in a system. Process design
can increase product flexibility and reduce bottlenecks in
variety of ways.



LINE BALANCING

Line balancing of production lines
(i.e., distributing the workload
evenly among workstations) helps
to achieve a rapid flow of work
through the system. Time needed
for work assigned to each
workstation must be less than or
equal to the cycle time. The cycle
time is set equal to what is referred
to as the takt time. (Takt is the
German word for musical meter.).

Y
L =
ay.

Takt time is the cycle time

needed in a production system

to match the pace of
production to the demand rate.

It is sometimes said to be the

heartbeat of a lean production

system. Takt time is often set
for a work shift. The procedure
for obtaining the takt time is:

1. Determine the net time
available per shift by
subtracting any
nonproductive time from
total shift time.

2. |If there is more than one
shift per day, multiply the
net time per shift by the
number of shifts to obtain
the net available time per
day.

3. Compute takt time by
dividing the net available
time by demand.




COMPUTING TAKT TIME

Computing takt time using the given information. Total takt time
per shift Is 480 minutes per day, and there are two shifts per day.
There are two 20-minute breaks and a 30-minute lunch break
per shift. Daily demand is 80 units.

Compute net time available per shift:

Total time 480 minutes
Rest breaks - 40 minutes
Lunch breaks - 30 minutes

410 minutes

Compute the net time available per day:

410 minutes per shift
X 2 shifts/day
820 minutes/day

Compute takt time:

_ Net time available per day
Takt time =

Daily Demand
_ 820 minutes per day

80 units per day
= 10.25 minutes per cycle
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SET IN ORDER

5§ is a methodology
consisting of five workplace
practices conducive to
visual controls and lean
production.

5S

METHODOLOGY

e Decide which items are needed to accomplish the work and keep only
those items.

Set in Order (Seiton)

Shine (Seiso)

e Keep the workplace clean and ready for work. Perform equipment
maintenance regularly.

Standardize (Seiketsu)

e Establish schedules and standard instruction and procedures for all
work.

e Create discipline to perform the first 4S practices, whereby everyone
understand, obeys and practices the rules when in the plant.
Implement mechanism to sustain the gains by involving people and
recognizing them via performance measurement system.




BENEFITS OF IMPLEMENTING 5S

Improve ergonomics
and workplace Reduces searching
safety

Enhance quality of
products and
services

Encourage visual
control

Improves
productivity

4
Standardize

NS
commitmentto
standard work

Enhances self-
management




PREVENTIVE MAINTENANCE

Because lean system have very little in-process inventory,
equipment breakdowns can be extremely disruptive. To
minimize breakdowns, companies use preventive maintenance
programs, which emphasize in maintaining equipment in good
operating condition and replacing parts that have tendency to
fail before they fail.

\\'\‘i

\\\ BENEFITS OF
PREVENTATIVE
MAINTENANCE

(% Improved equipment and system
reliability

$ Reduction of unexpected breakdown

Q Decrease in expensive parts
replacement

@ Extended equipment life

§ Improved resale value

'b Better parts inventory management



CONTINUOUS IMPROVEMENT
USING LEAN APPROACH

KAIZEN

KANBAN METHOD

JUST-IN-TIME (JIT)

VALUE STREAM MAPPING (VSM)




KAIZEN

« The word Kaizen derive from Japanese word that means
gradual and orderly continuous improvement which involve
everyone in the organization.

« Kaizen is a problem-solving technique by using existing
resources.

« Kaizen is implemented by focusing on small, gradual, and
frequent implements over the long term with minimum
financial investment, and participation from everyone in the
organization.

« Kaizen is based on following principles:

Work in team.
Focus on treating the root cause of inefficiencies.

Change and improvement — must be open for
improvement and change in achieving a better way of
doing things.

Old is comfortable but not efficient.

Do the right thing the first time.

Everyone in the organization must work together in doing
kaizen.

KAI ZEN
“‘good change”
+ T =
—] === “continuous
improvement”

“change”




KAIZEN PROCESS DIAGRAM

Standardized

Make
Problems
Visible

Implement
Solution

Test
Hypothesis

Develop |
ountermeasure

Hypothesize J Determine
Solution Root Cause




KANBAN METHOD

III

Kanban is originally from the Japanese word meaning “signal” or visible

record”.

For instance, when the worker needs materials or work from preceding
workstation, he or she will use kanban card which carries records of the
system workflow or the work or materials.

In kanban, the kanban card hold the authorization in order to move the
works or materials.

Types of kanban:
1. Production kanban (p-kanban) : as a signal to produce parts.
2. Conveyance kanban (c-kanban) : as delivering signal to deliver
parts to the next work center.

General Operating Rules

1. Each container must have card.

2. The assembly line always withdraws materials from fabrication (pull
system).

3. Containers of parts must never be removed from a storage area
without a kanban being posted on the receiving post.

4. The containers should always contain the same number of good
parts. The use of non-standard containers or irregularly filled
containers disrupt the production flow of the assembly line.

5. Only non-defective parts should be passed along.

6. Total production should not exceed the total amount of authorized
on the kanban in the system,




KANBAN METHOD

The number of Kanban card is an important variable. To compute the
ideal number of kanban cards is by using the following formula:

DA +X)
N= C

where,

N = total number of containers (1 card per container)

D = planned usage rate of using work center

T = average waiting time for replenishment of parts + average production
time for a container of parts

X = policy variable set by management that reflects possible inefficiency
in the system (the closer to ), the more efficient the system)

C = capacity of a standard container (should be no more that 10% of daily
usage of the part)

EXAMPLE : Determining the Number of Kanban Cards Needed

Usage at a work center is 300 parts per day, and a standard container
holds 25 parts. It takes an average of 0.12 day for container to complete a
circuit from the time a kanban card is received until the container is
returned empty. Compute the number of kanban cards (containers)
needed if X =0.20.

v = DDa+x

C
~300(0.12)(1 + 0.20)

25
= 1.728

~ 2 containers




JUST-IN-TIME (JIT)

Just-in-time is known as inventory control. By means, just-in-time
occurred when the right amount of materials arrived at the right
place at the right time - not too soon and not too late.

Customer

place order

Customer
receive the
product.

Manufacturer
fulfill the
order

Manufacturer

assemble the

product as per
customer order.

Manufacturer
receive the
materials.

Manufacturer
receive the
order.

Manufacturer order
the required materials
based on customer
demand.

Supplier
receive order
from
manufacturer.

Supplier deliver
the materials to
the
manufacturer.



VALUE STREAM MAPPING

Value stream mapping is a visual tool to systematically examine the
flow of materials and information involved in bringing a product or
service to a consumer. The technique is originated at Toyota, where
it is referred to as “Material and Information Flow Mapping. The
map is a sketch of an entire process that typically ranges from

incoming goods from the suppliers to shipment of a product or
delivery of a service to the

Material Flow lcons

Process Box Supplier/Customer Data Box Inventory
outside source
ASSEMBLY { 9 At 20 i “:
- CO=
—_ lptima =
Firm Name Shifts [pisces |
Avail. Tima
Truck Shipment Movement of Finished Goods
Material by PUSH to Customer
- |
Information How Icons General lcons
Manual Electronic (perator

Infiormation Flow Infarmation Flow

== i

Value Stream Mapping (VSM) icons




STEPS IN CONSTRUCTING VSM

e Determine the process
family

e Draw the current state
map
e Determine and draw the
STEP 3
future state map
e Draft a planto
arrive at the
future state
4 wook 180/90B0a0 day
e e
Steel Co. "'(7 Weekly -(1 Daily Enterprises
Fax / " \ Order lmﬂmﬁ
Woakly Scheduls =2, 200 5"
Tray=60 piacas

T shift
11 Week Diaily Ship
i 2 | [
PRESS PIEFCE & FORM FINISH GRIND SHIPPING
| * | ' | 'u | i
1 1 1 Staging

Sheets 1000 *L" 1060 “L" 500"
5 days 1250 *&" 2300 “5" a75 "g"

CiT=3 seconds =22 seconds CiMT=35 seconds

CA0=2 hours C0=30 minutes Ci0=45 minutes

26,200 sac. avail, 1 Shift 1 Shift

EPE=1 week™ 25,200 sec. avail. 25,200 see. avail. -

Production _ 4 1 jays
5 da) 3.5 days 5.2 2.3days | Lead Tima
3 seconds 22 seconds 35 seconds Processing _ 50 saconds
Tima

Example Value Stream Mapping (VSM)




BENEFITS AND RISKS OF LEAN
SYSTEM

® Reduced waste due to emphasis}
waste reduction.

e Lower cost due to reduced waste and
lower inventories.

* Increased quality motivated by customer
focus and the need for high quality
processes.

e Reduced cycle time due to elimination of
non-value-added operations.

e Increased flexibility due to quick
changeovers and small lot sizes.

e Increased productivity due to elimination
of non-value-added processes. /

| I * Increased stress on workers due to \

increase responsibilities for equipment
changeovers, problem solving, and
process and quality improvement.

e Fewer resources (e.g inventory, people,
time) available if problem occurs.

e Supply chain disruptions can halt
operation due to minimal inventory or

time buffers. /




END OF CHAPTER 3
EXERCISE

1. Lean system always being apply in manufacturing industry, explain the lean tools
as below:
i.  Preventive maintenance

i. Concept5S

2. The following characteristics are present in an organization that has incorporated
the lean principle into its production system. There are Pull Method, Quality at
the Sources, Uniform Load, Small Lot Sizes, Standardized Component and Work
Method, Close Supplier Ties, Flexible Workforce, Line Flow, 5S, Automation, and
Total Preventive Maintenance. Figure how these characteristics operates.

i.  Standardize Component and Work Method
i. Close Supplier Ties

iii. Flexible Workforce

3. Waste is any activity for which the customer will not be willing to pay, the

opposite value. Explain waste in manufacturing.

4. Kanban is a scheduling system that is used in lean processes. As an assistant
engineer, you need to examine TWO (2) core principles of Kanban system to help

the company to increase production and reduce inventories.

5. The top management of your company is considering to do floor marking for 5S
project to improve workplace efficiency and eliminate waste. You are required to

analyze and propose the best practice based on 5S element.




SUGGESTED
e 4 ANSWERS
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