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ANHLLONMNNNYY Mass, Lean Production war Mass Customization

Mass Production

Lean Production

Mass customization

Focus

Efficiency through stability and
control

The reduction of waste and
improvement of the services

Variety and customisation through
flexibility and quick responsiveness

Goal

Developing, producing, marketing
and delivering goods and services
at prices low enough that nearly
everyone can afford them

Elimination of waste, value flow
and perfection by continuous
improvement

Supply of varied products that fit the
specific customer’s needs 1n order to
increase his interests with maintaining
low prices

Key features

Stable demand Large, homogeneous
markets, Long product development
time, Long product lifecycle

Avoid high cost, teams of

multi skilled workers, flexible
automated machines to produce
volumes of products in enormous
variety

Fragmented demand, Heterogeneous
niches, Short product development time,
Short product lifecycles

Market Demand > Supply Demand > Supply Demand < Supply

Conditions Homogenous markets Homogenous markets Fragmented markets

Products A few products — Long product A few products — Long product Variety of products — Short product
lifespan lifespan lifespan

Business Ignore niche markets Economies of scale Sell to niche markets (Economies of

strategy (Economies of scale) scope)
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Cloud-based

Toyota production
systems (TPS)

Assembly line

e Reduced labor

¢ Reduced waste of
over production

» Reduced waiting time

+ Reduced defective

Flexible manufacturing
systems (FMS)

Reconfigurable
manufacturing systems
(RMS)

¢ Reduced inventories

» Improved productivity

& Increased system
reliability

» Increased variety of
parts

s Improved machine

e Increased
responsiveness to market
changes

¢ Reduced time required
for product changeover

e Reduced lead time for
launching new
manufacturing systems

manufacturing systems
(CBMS)

[* Rapid elasticity

e Reduced time-to-market
s Reduced cost

e Ubiquitous computing
environment

» Pooled manufacturing
resources

® Improved information
sharing

» Improved resource

costs products utilization « Rapid upgrading and reuse
* Increased « Continuous * Improved response to  quick integration of new  fs Improved machine
production rate improvement engineering changes technology utilization
1900s 19608 1980s 1990s Beyond 20108

(Kassim et al., 2017)
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Flexible manufacturing
systems (FMS)

Reconfigurable
manufacturing systems
(RMS)

Toyota production
systems (TPS)

Assembly line

e Reduced labor

¢ Reduced waste of
over production

» Reduced waiting time

+ Reduced defective

¢ Reduced inventories

» Improved productivity

& Increased system
reliability

» Increased variety of
parts

s Improved machine

e Increased
responsiveness to market
changes

¢ Reduced time required
for product changeover

e Reduced lead time for
launching new
manufacturing systems

Cloud-based
manufacturing systems

(CBMS)

¢ Rapid elasticity

¢ Reduced time-to-market

¢ Reduced cost

» Ubiquitous computing
environment

» Pooled manufacturing
resources

¢ Improved information
sharing

» Improved resource

costs products utilization « Rapid upgrading and reuse
* Increased » Continuous e Improved response to  quick integration of new | Improved machine
production rate improvement engineering changes technology utilization
1900s 19608 1980s 1990s Beyond 20108

(Kassim et al., 2017)
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Industry 1.0 |
(fromthe 18th to 19th centuries)

From agriculture to industrial society

Technology: steam engines

Simple market: production volume

Publication: Wealth of Nations — Adam Smith

Production system: Craft production

IUNUNNNTVINANAMNNTTH

Industry 2.0
(from the end of the 19th century to the 1980s)
Technology: electricity, electronic, mechanical devices, cars
Stable market: production volume and product variety
Publication: The Principle of Scientific Management
— Frederick Taylor

Industry 3.0

(from the 1980s to now)
Technology: information, analog to digital, integral to modular
Volatile market: production volume, product variety, delivery time
Production system: Seru, Flow line, TPS, Job shop, Cell, EMS

Industry 4.0

(near future)
Techmology: 10T, big data, electric vehicles, 3D printing
cloud computing, artificial intelligence, cyber-physical systems
Smart market: customers participate individual customization
Production system: Seru, Flow line, TPS, Job shop, Cell, FMS

Production system: Flow line, TPS, Job shop, Cell, FMS \\ l
N Frrrrrrrrprjypr e >
1900 2000 Today
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Smart manufacturing system
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1970s 1990s

2010s

The evolution of smart manufacturing systems

(Qu et al., 2018)

Co-funded by the
Erasmus+ Programme
of the European Union

g TunssndulanasliiunNanNanlagsIN




MEEl []
0

Smart manufacturing system
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2010s

The evolution of smart manufacturing systems

(Qu et al., 2018)
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ANHANDINANSVDI SMS:

WA

Self-sensing
Self-adaptive
Self-organization

Self-decision

(Qu et al., 2018)

STUUNNSHANDANS I (SMS)

55Aa wialulad Tnai 9
Business planning & logistics Big data
Operations managements Cyber Physical Systems
Control loTs, Cloud & fog computing
Al, Block chain

AR,VR, 3D Printing
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Components of SMS
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IoT

Cloud Computing and Design of
Products and Processes

/ Smart Factory \ Customers
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Computer Aided Manufacturing (CAM)
waz Computer Integrated Manufacturing
(CIM)

Market and Planning
Information:
ERP: Enterprise Resource
Planning

MRPII: Manufacturing
Resource Planning

CAM: Computer Aided
Manufacturing

CAPP: Computer Aided
Production Planning

Hardware:

Automated Machines
Control Systems

Material Handling Systems
Storage Systems

CAQ: Computer Aided
Quality

CIM BHNYANANS3IN

wialuladansanineigau
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Assignment:
Self Study (evaluation of production system )
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“avAnNIUUNANN: “The evolution of production systems
from Industry 2.0 through Industry 4.0, International Journal
of Production Research” (Yin et al., 2018)

2AUIUNA:
1. Mswannddnunindnsvananinssuy 4.0 foorls?
2. srUUNSHATIUNzaNanLinu T linseAuifnlNn

faansTiLnAsNAUa s lu ATt ?
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