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Appendix 1

Results of the Training in Japan



Results of The Training in Japan (August, 2016)

HHEO—RX 4 Uzbekistan Advanced Training for Business Owners and Executives
HEa—RBE J1622029 ZAREE R AIFHE
PHEEAM 2016/8/22 ~ 2016/9/2 THEEHK 12N
EEXIEIRFERBEES B
Bt =37 R RE HHERNAE EE
K4 (B FRER) IR 55 R U BB AL =R
) - HARF R H
8/22(R) | 2220 (0Z 574 22208 15)
~ 12:20 3k H (0Z 104 12205 HE )
8/23(:k)
) . - _ A CDN (K Ep) . =
16:00 ~ 17:00 | #&E |TY—2427 NTa (B A
. . a2 B > = =8 . UJCEQ*X:-XZ‘%E}H@*&% E
10:00 ~ 10:30 | #E=E [(BABE(TOISLFYITF—ay) |BE 2 Hatatt 5o BAAZE
UJCE R X a—REEEm
10:30 ~ 11:00 | #E=x |[(REMESHTERERBRFE mE & BBV YILTs VS - [BAE
7 7—.1s (SCF)
8/24(5K) e TN UICE X a—REEER
. : e |BEREZEOILEVT—3V = A ARl N
11:00 ~ 13:00 B AL EEORS U - - DES BE A *;kit%ii\ﬁég%; YILTa Y BHAZE
13:00 ~ 14:30 RE
) . we |BEOEOBEERBOEENSFAT LS. KE fe _ =
14:30 ~ 18:00 B B rEREEEROa RS EREH ISV T7—/ BHAZE
) . e |TIERAR/BEERZOEFAE LIEFHES . = s, ot =
10:00 ~ 11:30 R (AYIToF—2 3 - KEBE) DURT 5 Fixkett B A
11:30 ~ 12:30 | #0it |BRE BAEE
) . e |TIGRAR2/EERZOEFAR LIEFHES . = e s
8/25($) 12:30 ~ 14:00 E% (a&lﬁ]?ﬁ%ii‘:liémﬁﬁ) U/Z77'7/ I“**Et%*i Eljgug
14:00 ~ 15:00 #E |RYRYEYII Y TUATSOY FER&ut BAEE
[(F—F1] fe _
15:00 ~ 18:00 | M |MIBIRE/LYK#M. BELSNARE R Y o BAHE
EEEROEFME L EFHEE =
9:10 ~ 11:45 | RZ |[HFEER/BEMNI (85E) #HE AMFEIEFZDE BARE
12:00 ~ 15:00 | Z0fth |N\RBE/BRE
15:00 ~ 16:00 | EZE |REXQ3AZFT7742) #XetoahsSTIF0 BA:E
8/26(%)
: : w |EHWAVIVT—23 Y " _ . B
16:00 ~ 17:30 | B \Egmm (330577 4> - AR BARMIANZT7 1> A
17:30 ~ 18:30 | Zfh |/N\RBE) FHEE-ES B)
8/27(%) ZFofth [BARLE 11— ZEXE B AR
8/28(H) it [ERLEa— EEEE B AR
UJCE R X a—REEEm
) XL EBEa L YILT VY -
10:00 ~ 12:00 #EE (HAOBEHOEZE - v —4F T4 UTHK BE & 7 7—.1s (SCF) BAE
BEE KA
8/29(A)
UJCE xR a—REER
BASHBMEBa L HILT oY -
14:00 ~ 16:00 | #Ex |(PHRESRESTED T /LIBEE BmE 2 7 7—. (SCF) BA:E
kAt vwwud
0:00 ~ 11:30 | gy |3 SEWEEENE - AHER (BREH AEEHERERR S A&
14:00 ~ 16:00 EE  |EHWHE (BE)
8/30(:K)
16:00 ~ 17:30 EHE |EBHTE (BEEFEEE) MEAESEE5ETR BA:
) . wee |[RYBRYEYSaY/LEa—I—FEATE
17:30 ~ 18:00 E= o
UJCE R X a—REEEm
10:00 ~ 12:00 | =T [(HHMEDFELH-Tr2av T3 ER mE 2 HXEEEa v YILTs VS - [BAE
77—, (SCF)
8/31(7K)
UJCE R X a—REEEm
14:30 ~ 16:00 | =T [(HHEDFELH-T7r2av T35 ERK mE & BB v YILTs VS - [BAE
7 7—.1s (SCF)
UJCE R X a—REEEm
9:00 ~ 12:30 | HX |HEMEHREKRR. BT mE 2 BBV YILTs VY - [BAE
7 7—.1 (SCF)
UJCE R X a—REEEm
/1K) | 13:30 ~ 15:00 | Hx |FHEREHRS. #HF B 2 BB VYT VY - |BAE
7 7—.1s (SCF)
. . R N - UJCE £ 2 0 — X AFBHEE %
15:30 ~ 16:00 %i EEX?@(E&FE%) n;{ﬁ% %% tEé ﬁit%*i /{7—;:' E$u§
an e on. FEEEE (0Z 101 12:30F@A%. 0Z 573
9/2(&) 12:30 20:20 20:20% 4 o R 3B)




Results of The Training in Japan (October, 2016)

HHEa—X 4 Uzbekistan Advanced Training for Business Executives in Specific Areas
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Results of The Training in Japan (July, 2017)

HHEO—R % Uzbekistan Advanced Training for Business Owners and Executives
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Results of The Training in Japan (November, 2017)

HHEa—RX & Uzbekistan Advanced Training for Business Executives in Specific Areas
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Results of The Training in Japan (April, 2018)

HHEO—X4 Uzbekistan Advanced Training for Business Executives in Specific Areas
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Appendix 2

Technical Cooperation Materials
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Technical Cooperation Materials

Course

Year

Subject

PMP Course
(Professional
Management Program)

Latest
Version

Marketing

Production Management

HRM

Specialized Course
(8C)

(Owners and
Managers)

2016

Successful Marketing Plan

Marketing Effective Participation in Exhibitions and
Opportunities for Business Development

Strategic Management

Marketing Tools

Advanced Kaizen Course (Kaizen Management)

HRM for Sales Skills Improvement

2017

Marketing Strategic Planning Process

Marketing Strategy Planning

Kaizen Management

Business Process Reengineering

Blue Ocean

Design Thinking

Strategic Management

2018

Strategic Marketing Planning Process

Advanced Kaizen

Business Process Reengineering

Training Courses for
Women Owners and
Entrepreneurs

Latest
Version

Training Courses for Women Owners and
Entrepreneurs

Regional Seminars
(Local Short-Term
Course)

2016

Tourism Marketing

2017

Tourism Marketing 1

Tourism Marketing 2

Kaizen Management

Tourism Marketing

2018

Business Management Intensive Course: Kaizen

Business Process Reengineering

Kaizen Management




Course

Year

Subject

Business Seminars

2016

Critical Success Factors

Strategic Management Approaches

Cluster Management and Strategic Alliances

Tourism Marketing at UJC

Tourism Marketing at Uzbek Tourism

Creation and Effective Use of Medium-Term
Management Plan, Strategic Performance Management
in Japan

2017

Creation and Effective Use of Medium-Term
Management Plan, Strategic Performance Management
in Japan

Cluster Management and Strategic Alliances

Team Building by Personality Classification Using
Ape’s Classification in Japan

New Branding Approach

Design Thinking

2018

New Branding Approach

Management Based on Behavioral Science

Formulation of Plan and Strategy Management




PMP Course
(Professional Management Program)

Latest Version

Marketing



PMP A-COURSE MARKETING

STRATEGIC CONSULTING FIRM

2018497
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STRATEGIC CONSULTING FIRM CO.LTD.JAPAN
PRESIDENT : SHINOBU FUJITA
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* Production/Operations Management

Uzbekistan-Japan Center
PMP course
April, 2018

* Objective of this course

PMP students are expected to become familiar
with Production/ Operations Management and
Kaizen concept for improvement of productivity
and quality of products/services, and facilitate it
at their enterprises in Uzbekistan.




Structure of the Course

= Two types of sessions

= Lecture Sessions
- Lecture
- Discussions / Q&A
- Presentations

= Workshop Sessions
- Application of what we will learn in the lectures
- Team work
- Discussions / Q&A
- Presentations

Schedule/Table of Contents

) R

Overview of Production/Operations

Management
2 Trends in Production/Operations Management 13
3 Supply Chain Management (SCM) 34
4 Production Planning (Gantt chart) 46
5 Total Quality Management (TQM) 56

6 Quality Control (QC) 70




Schedule/Table of Contents

o e

KAIZEN (Continuous Improvement)

8 5S and 7 Wastes 104
9 Industrial Engineering (IE) 130
10 Inventory Management 172
11 Toyota Production System (TPS) 195
Introduction
Name :  Mitsuo Tamada, JICA Expert ,EBRD Senior Industrial
Advisor

Email address: mitsuo.tamada@truspire.com

Company : Truspire Co,. Ltd. (www.truspire.com)
Experience : (1) 30 years Japanese textile company
International Business, Marketing & Administration
"7 (2) 3 years in Textile/garment factory in Africa
(3) 12 years consulting in Kaizen, Production,
Operation, Sales Management, Marketing
Business Plan




* Overview of Production/Operations
Management

* Strategy + Operational Effectiveness

e Superior Performance
¢ Unique company

‘ Operation

‘ Operational Effectiveness ‘

. -

Japanese Production Method

Total Quality Management perspectives
(Plan-Do-Check-Action cycle)




Operational Effectiveness

= Operational Effectiveness has been developed

through Japanese Production Control Method.
= Toyota’s way is known most.
= Applicable not only for production sites but also for offices.
= Team approach
= BPR (Business Process Reengineering) principles
are all from Toyota’'s Method.
= Strategy with operational effectiveness really
differentiates the company from the competitors.
= Production & Quality Management is the core of
operational effectiveness.

Functions Related to Production

Product Plan |« — — — — - - - — - ~ '@

— —» Product Design

1
1
1
-
1 T | |
1 1 Marketing/Sales
1
i ;_ . Dispatch/training of
Demand Forecast | 1 Workers
: L ,| Purchase/Test runof | | Distribution/
Machine & Equipment Logistics

L —[ production Plan |——-| Material Supply | Nég:gg:gg?;g}g
Assembling)

— : Flow of Goods = = »: Flow of Information




Areas of Production Management

(=== Customer
T T T T T e
g . Y
1! Production Planning I
yy : 1
PrOdl.JCt > Prod_uct i Purchasing | Production K Sales istribution|
Planning Design :
il il
Cost Quality
Control Control
Shop Floor Control

11

Key Performance Indicators
PI in Operation Management:

Quality * Defective rate, Complaints from customers
i ¢ On-time delivery
Delivery « Production Lead Time & Logistics
Cost e Labor cost, Material cost, Outsourcing
 Depreciation, Indirect costs

‘ Customer needs are the starting point of Production/Quality Control.

Production
/Supply
Q: Quality of Supply Side

D: Delivery of Supply Side (LT)
C: Cost of Supply Side

Use/Consume Customer

D: Delivery of Demand

Q: Quality of Demand Side

Side (LT)

C: Price of Demand Side

12




1

Trends in Production/Operations
Management

) Production type

(2) Production of wide variety of products with small lot size
) New Technologies (QR code, IC Tag)

(4) IT for Production Management

(5) Production Control Know-how

13

Production type

Quantity per item Production type

Wide variety of products =) Cell production

N

With small lot size

Medium =) Batch(Lot)

) production

Mass production of Conveyor
fewer different products = production

14




Production of wide variety of products
with small lot size

= Market is shifting from mass market to close to One-
to-one. (Customer-centric)

= Production to meet the market requirements.

= From Mass-production to Production of a wide variety
of products with small lot size

= Build To Order (BTO) is common now. (e.g. Dell)

= Cell Production Method is one of the trends in Japanese
manufacturing companies.

Japanese Company N’s factory overseas

15

Production of wide variety of products with small lot size
Case: Cell Method at ‘Fujitsu’ PC factory
— g |

Movable Container, which has all necessary parts, tools
fixtures and attachments in F's PC factory

16



(2) Production of wide variety of products with small lot size
* Cell Method

= One or several workers manufactures a finished
product, instead of using a conveyor line with many
workers working for a single product.
= WIP (Work in Process) is just one in each cell.
= Product is manufactured one by one at each cell,
which means low product inventory.
= Not like batch (lot) production or conveyor line
production
= Video viewing of cell production system at Canon
factory in Japan

17

(2) Production of wide variety of products with small lot size

Cell Method

= Identify problems and wastes.
= Common parts, tools and fixtures
= Small facilities with small investment

= Small improvements
« Light product (not for heavy assembling products)
= Material handling

= Multi-skilled worker
= Cooperation with workers
= QC training
= Cell method is one way to meet the diversified customers’
requirements in the matured market.

18



Raw Materials

(2) Production of wide variety of products with small lot size

Comparison between Conveyor and Cell

O O

Product

O

10 minutes/operation O

Assuming multi-skilled worker after training: 6 operations by one person

OB
B O
OB
&

19
19
(2) Production of wide variety of products with small lot size
Comparison between Conveyor and Cell
Conveyor Cell
No. of 6 units/HR 6 units/HR
Products (Only if multi-skilled workers are
available. If not, less than 6 units)
WIP 6 on the conveyor line 6 (one at each cell)
(OK if the market needs. If not,
resulting in lots of inventories.)
Defects 6/HR 1/HR
(Assuming
one woker is
performing
poorly)
Diversified Difficult to meet Easy to meet
Market
Requirements
(Many specs
in matured
market)
Training Easy A lot of training and motivation
Speed Slowest one’s speed Various by person ,

20



(3) New Technologies

New Technology: QR Code

Two-dimensional bar code (QR Code)

Two-dimensional
bar code

Two-dimensional bar
code (QR Code) has
more information than
simple bar code.

QR: Quick Response

Nissan announced that they mark their own two-
dimensional bar code on major parts to enhance the
traceability (analysis, collection and repair the parts
with problems).

21

(3) New Technologies

QR Code in Inventory Control

Easy warehouse operation
-picking, checking, issuing
Easy control of operation
-Actual issue recording
Traceability

> Z B > B

Shipping to the customer
Receipt Check PPing
Stick tag with QR code
-Item information
-Production information
(Date, Factory, Line)

22



(3) New Technologies

New Technology: IC Tag

IC Tag -Less than Imm x 1mm
- IC Chip with ID
- RFID (Radio Frequency Identification)

- Plus antenna

IC Tag

e Hitachi

e ‘H- chip’

¢ 0.4mm x 0.4mm

23

(3) New Technologies

IC Tag in Delivery Order
RFID with Delivery Order

¢ Reduce delivery cycle time
* Reduce parts inventory

. o Receipt i Parts Storage ¢ Production Llne
Production Warehouse Picking Shipping Inspecﬂon by eyes ' i
by LT Store uw.m |
g, Ilfq &&@
| A @E [
2
. ‘ Return KANBAN KANBAN Post

L

1-1.5 Hours

aﬂuﬂl“tuaﬁ}

Quick inspection

G
&
=

Transmit KANBAN information

Real Time

”

24

24



(3) New Technologies

IC tag in Inventory Control

Item information with e Easy to find the item, because IC
address in the shelf tag and PDA tell where it is.

e Physical inventory counting becomes
simple.

antenna |-

PDA: Personal Data Assistant
Warehouse

25

(3) New Technologies

Case: IC tag in Department Stores

= Mitsukoshi/Hankyu Department Stores
= Shoes sales section is using IC tag.
= IC tag on price tag on shoes

= PDA gets product information on IC tag by radio
communication and checks inventory record in
Data Base.

« Improvement
Before: more than 2 minutes to check storage causing
* Opportunity Loss’” (Some customers are impatient for
waiting.)
After: no need to check, 10% sales increase due to
minimizing of Opportunity Loss.

26



(3) New Technologies

Comparison: IC Tag, Bar Code and QR Code

IC Tag Bar Code QR Code
Unit Price High Low
Long distance to Yes Difficult
read
Readable when dirty Yes Difficult
Automation on Relatively easy Relatively difficult
reading
Updating Yes No
information
(rewrite)
Reading at once Yes No
Max information Tens of Kilo Bytes Tens of Bytes Several Kilo Bytes

7
27
IT for Production Management
= IT is used for Production Management.
= Recording, printing order slips and picking list, inventory valuation,
analysis of inventory and so on.
= Information System could support to reduce the paper lead time to
improve Inventory Management.
= New IT technologies are used in Production Management.
= QR Code (Two dimensional code)
=« IC Tag
= Many software packages for Production Management and SCM.
Paper Lead Time Procurement L.T. Production L.T.
Production | Discussion | Production | Procurement | Receipt | Inspection | Processing | Assembling
Plan between Planning Planning
Production
and Sales
v A Y
Sales Plan Order To the factory Shipping
2

28




Enterprise Resources Planning(ERP)

ERP attempts to integrate all departments and functions across a
company onto a single computer system that can serve all those
different departments' particular needs.

[ System Development/Customize-support Environment ]
Manufacturing] Sales/ MarketingJ ‘ Distribution ]
System System System

Integrated Data Base

Human Resources’ ‘ Financial ] ‘ Purchasing ]
System System System
[ Operation Control Support Environment

Operation
Management

29
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POS-FMS

= K Cosmetics Approach Patented
= POS link and Flexible Manufacturing System

:‘ """" Computer "= === ===7777 |
Materials | ' |Procurement
Ordering Dep.
1

Stretch || Demand _,Prodtjction
Estimation Forecast Planning

Production
System
(FMS)

Produce products as much as sellable
when they are accepted by the market

30



Transport Order

Filling/Packaging |, Bulk Production
Process Bulk Process

Transport
Package, Order

Bottle, Case,

'

Bulk
Caps,etc.
Raw materials
Necessary materials
and amounts
are calculated
Warehouse every 15 minutes
and sent into
production
Transport| | Transport just in time
Order Order
Impossible Computer,
Raw Package, Bottles, by h
Materials Cases, Yy human

Caps, Tubes, labels bei ngs

31

Transport Order

Before « 10 staff Progress Control Team
- Calculation of necessary items tomorrow
- Inform it to warehouse by 4:00 PM

» Warehouse staff prepared for transporting orders.

 Schedule changes were informed among them.

e Every 15 minutes, computer calculates necessary
After items, amount and time and print out
transportation orders to Warehouse and Bulk
production process.

¢ No Progress Control Team (10 staff)
e Order slip

¢ Schedule changes are in the computer.

32



Transport Order

Transporting order slip

No. Y-00048 Raw Material Transporting order 99/01/29
Name TSLP Case 10E
Quantity | Contents | No. of To: Time Product | Remarks
Cases Name
1620 324 5 F1 09:41 | TSLPLRS No
Fraction
Others

33

* Supply Chain Management (SCM)

34




Background situation for SCM

Increased demand for SCM

Slow economic
growth and low
demands

ICT
development

|

Diversification of _ wide variety of small_, Increase of makers’_, Review of production — Demands

consumption lot production inventories & logistic system for SCM
Request for frequent Global
deliveries of smaller competition

lot by buyers

35

SCM in an organization

] (o) 2
@
N

: Procurement of raw materials depend on what and how
many finished products are scheduled to be manufactured.
: Production plan depends on what and how many finished
products are scheduled to be sold.
: What products are to be delivered to the warehouse?
: What and how many finished products are to be stored to avoid
stock-out and where?
: Logistics are responsible for inventory management of both
finished products and raw materials.

Sales/Marketing

© ®0 ©® 9

36




SCM between organizations

Enterprise

)

[Procurement] [ Production J [Sales/Marketing

Up stream Down stream

Suppliers would like to receive orders steadily and produce
effectively, while customers would like to procure necessary items
with necessary quantity and at necessary time.(JIT: Just in Time)

3
37
Supply Chain Management
Economic Value Added
Supply-side and demand-side competition in a global economy
FLOW OF GOODS, SERVICES, AND INFORMATION
[ SUB-SUPPLIER | | SUPPLIER ? M M
A A &l A A
D N R H c
i | ;
SUB-SUPPLIER || SUPPLIER A T N s
B B Va 5 I u
T N M
v G
H |E: £
SUB-SUPPLIER SUPPLIER N | LARGE R
N 1 N ol N RETAILERS s
0 G L
A R | —
‘ B T )
\ TRANSPORTATION, INFORMATION, AND FINANCIAL SERVICES I
FLOW OF MONEY AND INFORMATION
3
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Supply Chain Management

= Suppliers are partners (=working cooperatively)
= Share information with partners
= Production plan, Sales plan, Inventory and so on
= Intel’s BPR team for suppliers (Trading Partners)
= Toyota’s support to suppliers
= Kanban method (JIT) BPR: Business Process
=« Production Control improvement Re-engineering
= VMI (Vendor Managed Inventory)
= Sony and suppliers
« Fujitsu and suppliers
= Wal-Mart/PG
= Reliable Suppliers are selected
= Parts contents
= Sony’s inspection
= SCM with IT support
= Global Standard for SCM: RosettaNet

39
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VMI (Vendor Managed Inventory)

Vendor (=Supplier) manage inventory.

Parts makers Finished goods maker
(Vendors)

Inventories belongs
to parts makers

Common Warehouse
arranged by Finished goods maker

Finished goods maker picks necessary

goods with necessary quantity and
necessary time 4

40



CRP (Continuous Replenishment Program)

Information on orders
+

Actual demands and

inventory level

————————————

Products replenishment

In case buyers are retailers, it is often the case
that POS (Point of Sales) information is being
shared with suppliers.

41

CRP (2)

Buyers (Shops)

Suppliers @ @ O Consumers

Goods

: POS system
A4
Record

Buyers and suppliers have discussed and agreed the inventory level of
the products: total quantity of the products to be manufactured and
sold in a certain period of time.

1st shipment at the beginning of the season: 5,000pcs to the shops
another 3,000pcs. to be delivered to the shops immediately after the
goods are being sold. (Continuous Replenishment Program)
Avoidance of Opportunity Loss

42




Case: P&G and Wal-Mart

= Pampers (a disposable diaper) inventory
= Require a lot of space, relative to its dollar value.
= Inventory:
= Too little — stock out causes opportunity loss
= Too much- financing and storage cost
= + Inventory Management cost

Wal-Mart

Distribution Center

= Store

Reorder when inventory began to run low.

P&G P&G knows more about:
-diaper movement, usage patterns and reorders
-retailers from all over the country

43

Case: P&G and Wal-Mart

= Step 1:
= P&G tells Wal-Mart when to order, in what quantity, which Wal-
Mart approves. (purchase recommendation)
= Wal-Mart tells P&G how much stock was moved from the DC to
the stores
= No inventory control by Wal-Mart

= Step 2:
= Skip purchase recommendation
= Inventory replenishment by supplier (P&G)
= A/R control less (P&G)
= Client retention (P&G)

Win-Win Cycle

A/R = Accounts Receivable

44



* Wal-Mart & P&G SCM

P&G reconciliation

Purchase Order

- P.O from Wal-Mart=Invoice from P&G
Wal-Mart Invoice P&G =A/R=Payment from Wal-Mart

Payment

Inventory control

DC to Shop movemen

<P recommendation P.O from Wal-Mart=Invoice from P&G

Wal-Mart | —fooowalordens]  PRG =A/R=Payment from Wal-Mart

Invoice
Payment

Inventory control
(less than before)

A

Invoice Invoice from P&G

Wal-Mart P&G =A/R=Payment from Wal-Mart

Payment

Vendor Managed Inventory
- Inventory replenishment

Production Planning




Constraints

= Delivery

= Sales/Customer requirements
= Set-up time

= (AtoBtoC)or (AtoCtoB)
= Capacity

= Number of staff

= Machines/Equipments
= Order size

47
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Gantt Chart
Date :
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Source:http://www.logix-japan.co.jp/product_outline/plan_adjustment.html
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Gantt Chart

» Gantt Charts are useful tools for planning and
scheduling projects.

= Gantt charts allow you to assess how long project
should take.

= Gantt charts lay out the order in which tasks need
to be carried out.

= Gantt charts help manage the dependencies
between tasks

« Gantt charts determine the resources needed.

49
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* Exercise:

Product/Line specification

Product

Line

Line 1

Line 2

Line 3

units/day

No. of
Staff

units/day

No. of

Staff

units/day

No. of
Staff

5

5

10

3

20

5

10

20

40

10

10

10

10

10

One day necessary for set-up for changing product
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Requirements from Sales department

Product No. of | Due date
Units
A 20 5
B 20 10
C 30 5
D 40 3
E 100 10
51
Gantt chart

Draw Gantt chart which satisfies the requirements.

Day 1 2 3 4 5 6 7 8 9 10

Line1

Line 2

Line 3

Total No.
of
workers

52




Case: Scheduling in K-Cosmetics Factory (1/3)

Scheduling of Filling/Packaging Process

Oct 4 | Oct 29
AM PM AM PM

Line 1 EHL XYZ === === EHL EHL
(Number) (20) (25) (8) (8)

1 1 1 | | 1

1 1 1 | | 1

T T T t i t

1 1 1 | | 1

| 1 | | 1 |
Line N VHT VHT ZZX ZzX
(Number) (25) (25) (5) (5)
Total No. 140 180 == = = = = 120 100
Staff
Required

The less dispersion number, the better to keep small total
number of staff

53

Case: Scheduling in K-Cosmetics Factory (2/3)

Scheduling of Filling/Packaging Process

= The idea was from a master scheduler
= Priorities:
= Delivery time
« Set-up time
= Subject to:
« Total number of workers per day

= Some formula to find next job for each line

54




* Case: Scheduling in K-Cosmetics Factory (3/3)
Scheduling of Filling/Packaging Process
e Semi-optimization (Priority calculation

¢ (Real Optimization is possible now.)

No. of Staff required/day

.

« Dispersion of the number of
staff required was decreased.

Reduction
«—

No. of Staff required

55

* Total Quality Management (TQM)

56




e.g.

’ Target: 50% decrease of mistakes in the process |

Conduct OJT

OJT Training in operation | -

TQM: Total Quality Management

Management=Plan-Do-Check-Action (PDCA) Cycle ==)

- | OJT not as being planned

| Assign assistant trainer |

‘QC start with education/training and end with education/training.

57
57
Typical TQM Organization
m  Clearly show the company’s decision
. B Handle the entire situation and provide
Support Office Executives appropriate instructions
B Quality Target
- Meeting preparation -Directions “-Report
® Meeting memo = Perform daily activities based on
® Coordination A the company’s decision
= Judge and give instructions to
- Quality Issues TQM Committee individual Cases
= Report to the executives
Management A = Evaluation
Operations * Instructions * Reporting = Implementation
= Training and Education
Customer Contact Center = Events
Call Center = Publication
v
Small teams (QC Circles, for example)
S
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TQM (Total Quality Management)
Key Words

= Company wide
= Total employee involvement

= All departments, Not only by production and Quality
Management department

= Integrated system
= Customer focused
= Brand means ‘Quality’. (Toyota, Panasonic, Sony, etc.)
= Quality = Management quality
= PDCA (Plan-DO-Check-Action) cycle
= Continuous improvement efforts (KAIZEN)
= Top-down and bottom-up
= Policy by the top, commitment
= Idea from people close to the operation

= Manufacturing sector + adapted for use in almost every
type of organization.

59
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Case: Iwakuni Medical Center

= TQC is not only for manufacturing but also for service
industry.

= Iwakuni Medical Center: 160 beds, 18 doctors, 275 staff
= NDP (National Demonstration Project on TQM for Health)
= QC Circle
= Theme: Why so many nurse calls?
= Fish Bone Chart: Meals, Treatments, Nurses, Nurse call
Position----- Major Causes
= Solution alternatives: Do not forget the time to treat
Prepare meals quickly
Fix nurse call position
Improve staff motivation
= “Reduce nurse calls by frequent visits to the patients”
= 825 calls/week ---> 543 calls/week

60



Case: Quality119 (A subsidiary of Panasonic)

Customer focused approach

Dealer/
ales Compan

Quality Center
Customer Contact Center Quality 119

To 1,700 all staff
Quality matter:
*Quick response
*And Preventing it e

‘Some product caught fire.’

Top priority 6

61

Another view of Customer-centric approach

Process [ Process [~~~" Process —*

O Customer centric.

ONext process is your customer.

OSupplier has an impact on quality of the
product/service.

O= Company total approach.
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- rodut Product
1 . PrOd u ct Pla n n 1 ng Ff;annil%> Ce:;9[’;§_>>duction>$ales>>er Sales

= Market Needs Analysis
= Set/Define ‘Quality’
= Basic Quality
= Functionality
= Example: Universal design
= Packaging is also quality.

= Effectiveness
= Cutting place to open (Additional process): Customer’s view
= Design to attract customers

= Product Life
= Product Design
= Seeds Approach, too (Sony (Old days), Apple)

= New product proposal to customers

63

Product Product
Planning sign & duction ales er Sales
cess Degk

2. Product Design and Process Design

= Design to manufacture easy.
= Assembly: From the bottom up and the inside out

= Bad design:
- Mistake in planning of a seminar
- Project design in consulting -> Use of old proposals
- System design phase

= Much of the costs of manufactured product are
influenced during the design phase.
= Specify standard materials, parts and processes.
= Parts: Market standard: least expensive
= Industrial designer would be involved.
= Include elimination of wastes concept in process design.
= ECRS (Eliminate, Combine, Re-arrange, Simplify) principles
= Poka yoke (Mistake-proof)
= Work with gravity
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3 ] P rOd u Cti 0 n ;;?%lijr%>}é§§%ﬁ§>dudion>sales>>er Sales,

Put quality at the source.
= Defect rate at each process should be minimized(zero).
= Purchasing, factory production shops, warehouse and shipping
= Preventive maintenance
QC process
= Quality definition
= QC Charts, Fish Bone Charts
= QC Circle
Standard Operation
= Standard Operation Sheet
= Stop-the-line in trouble
» Education and training
Process Capacity

POKA YOKE (Mistake-proof)

65

Product Product
4 . Sa I es Planning cess;glge&' duction,” ’Sales er Sales

=Standard Operation
» CRM standardizes the sales operations.

sMistake-proof

= CRM provides proper information to the sales
= Inventory availability
= Recent product information

= Connection to the engineer/back office at the customer
site
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Case: CRM (Customer Relationship Management)

‘ Develop long term relationship with the customers using IT ‘

¢ Use integrated customer information (=Customer DB),
» Provide service which meets exactly to the needs of a customer (=0One-to-One Marketing),

¢ Increase customer satisfaction by responding to the customer continuously and thoroughly.
— CRM definition by Gartner Group

CRM involved capturing customer data from across the enterprise,
consolidating all internally and externally acquired customer related
data in a central database, analyzing the consolidated data,
distributing the results of that analysis to various customer touch
points and using this information when dealing with customers via
any touch point.

67

;;iiTgﬁzz?Qid%}xdud»sales»r Sa%
5. After Sales TR

= Guarantee

= 70% of the customers who have complaints will
remain customers, if the complaints are resolved.
= Call Center (CRM) -> Communication Center

= Claim is an important source for improvements and new
products.

= Warehouse control and shipping control

68



After sales: Traceability

= Claim
= Product X
= Lot NumberY
= Defect Parts Z or Defects areas

= Traceability

= Trace production record/history to identify the problems.
(Date, Lot, Parts, Conditions)

= Lot Number
= Example: AX3=2010.12.03 production
= Recall = reliable maker (costly)
= Identify other possibilities in other products.
= Recall the other products, too.

69
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* Quality Control

Quality definition (Product Quality)

Eight dimensions of quality

«Performance: main characteristics of the product or service.
oAesthetics: appearance, feel, smell, taste.

oFeatures: extra characteristics (convenience, high tech., etc.)

«Conformance: how well a product or service corresponds to design
specifications.

«Reliability: consistency of performance

«Durability: the useful life of the product or service

«Perceived quality: indirect evaluation of quality (e.g. reputation)
«Serviceability: handling of complaints or repairs.




Quality definition (Service Quality)

Seven dimensions of quality

«Convenience: the availability and accessibility of the service
«Reliability: the ability to perform a service dependably, consistently,
and accurately.

«Responsiveness: the willingness of service providers to help
customers in unusual situations and to deal with problems.

«Time: the speed with which service is delivered.

eAssurance: the knowledge exhibited by personnel who come into
contact with a customer and their ability to convey trust and
confidence.

«Courtesy: the way customers are treated by employees who come
into contact with them.

«Tangibles: the physical appearance of facilities, equipment,
personnel, and communication materials.

Responsibility for Quality

Top management Ultimate responsibility for quality
Strategies for quality
Institute programs to improve quality

Arranging and attending quality training

Production/Operations  * Ensure that processes yield products or
services that conform to design specifications.
* Monitoring processes, finding and correcting
root causes of problems

Procurement » Ensure to receive goods and services in
accordance with the organization’s goods or
services

Marketing/Sales » Determine customer needs and communicate

them to the entire organization
* Report any quality problems with goods or
services.




Responsibility for Quality

Product development
(Design)

Customer service

Quality assurance

Packaging and shipping

Quality products or services begin with design
Include attention to the processes that will be
required to produce products or services

Communicating problems to appropriate div.
Dealing with customers in a reasonable
manner.

Work to resolve problems and follow up to
confirm that the situation has been effectively
remedied.

Gathering and analyzing data on problems
Working with operations to solve problems

Ensure that the goods are not damaged in
transit, that packages are clearly labeled
Ensure the shipping is to be done in a time
mannter

Group discussion

= What does ‘Quality’ mean ?

= State and evaluate your organization’s policy
for quality, and suggest improvements to the
present approach.




Quality Definition in a Company

Quality For To Responsibility

Quality Standard Control Production Production Manager
Process Process

Quality Target Improvement | sResearch and | = Top Management

Development | 4 R & D Manager
=All employees

Quality Assured Customer Customer Sales Manager
Satisfaction + All others

Inspection No Defects to | Inspection Inspector

Standard the customer

Quality inspection at a textile company

Inspection for size
measurement

Inspection for color
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Quality inspection at a textile company

'. s:ilﬂ‘:‘,‘," Y&

= e & »
e e
— T
.
_— =18
- r

Needle/metal detection

Inspection for stitching

Quality inspection at a textile company

Quantity per style Quantity to be checked | No. of defects tolerated
Less than 500 pieces 40 1
501 to 1000 pieces 80 3
1001 to 3000 100 4
3001 to 5000 120 5
Over 5001 140 6

In case the defective quantities are more than the above tolerated
quantities, all the quantities of the item are to be inspected and
delivered with final quality inspection sheet and report for quality
improvement signed by the manager.
In case there is no quality improvement observed, business with such
suppliers has to be terminated.

10




No Intentional Data for QC (3/3)

= QC uses only natural data, which distributes.

= Processes in the factory provide distributed data,
which are not intentional but natural.

=« Watching natural data which reflect the current situation of the
process are the starting point of improvements.

= Even if you follow the standard operation, the results are
different. “Variability”
= If you get 10 heads in ten toss-ups, you may think
that the coin is suspicious, although it could happen.

= In QC, if such a thing happens (probability like three
out of 1,000), we think that something happens in
the process. Such a situation is called ‘Over Control
Limit'.

11

* Data Class/Data Layer

By what data is collected?

= Time: e.g. AM, PM
= Worker

= Material

= Machine

= Method

= Condition

To find the real problem.

12




QC Circle Uses Tools

= QC circle uses tools and natural data.
= Seven Tools are:

= Histogram

= QC Chart (Control Chart)

= Cause Analysis (Fish Bone Chart)
= Pareto Analysis (80/20 rules, ABC analysis)
= Graph

= Check Sheet

= Scatter Chart

= Number of QC Circle members: 5-6
= Themes:
= QC

= Improvement in productivity, operation, delivery, safety,
communications and morale.

13

* Pareto chart Histgram Cause—effect diagram

= 7 tools

1. Cause Effect Analysis

(Fish Bone Chart) —’>
2. Histogram

Pareto Analysis Seatter graph Ohogh shuet Stratification

(80/20 rules, ABC analysis) . E o’ VA /\/\
. QC Chart (Control Chart) eo s® /7 1# 7

. . eeoe o d /AW
s.  Graph (Stratification) xR : 7 717 m
6. Check Sheet
7. Scatter Chart Gontrol chart
e

83
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* No Intentional Data for QC (1/3)

= Experiment 1: The most favorable number in 0-10?

= Experiment 2: Flip a coin ten times and count the
number of heads?

Draw Histogram

= Experiment 1: Intentional
= Experiment 2: Natural

15
Check sheet
Head T gy A A 25 2 A pen A A
R 30
mzvtverial 7 77/ 77/ S N
Screw V/i/4 V4 V4 10
Wrong 5
length Z /! / /
Scar / / / 3

Other / / 2

16




Pareto Analysis (80/20 rule)

Objective: Identify the most defect case and solve it one by one.

100 J-mmmo e .

N |7TTTTT
80 |

e Y axis: Quantity, Loss amount($), etc.

e X axis: Defect, Situation, etc.

Defects Quantity
© 50 Head parts defects 50
5, Raw materials defects 30
< Screw defects 10
Wrong length 5
2 3538 5 g 2 Scar
T %3 5 % @ Others
&
2 s g Total 100
&
Defects 8
17
QC Process
— Lot 2
Production/Service '
Process ——----n
[ 1
1 1
: j Random Sampling :
1 1
1
: Q Sample .
1 l 1
|
Data . .
(A) Process Control (B) Sampling Inspection
With Variability
Quality should be built in each process.
(Process is controlled by ‘quality’ data)
o

18



* QC Charts

5 units from each lot were chosen to measure the length
L (20+0.1). The chart below shows X-R Control, based on

(1/2)

the recent data covering 20 lots. L
20mm=0.1lmm ——
Lot Measurement X R kvi
001 1996 2004] 2000] 2006] 1999 20010 0100 © X Control Chart
002 2004 | 2001 1998 | 2000 19.99 20004 | 0060 X = 20.001
003 1999 | 2003 | 2001 2002 | 2001 20012 | 0040 - _
004 1997 | 2003 | 1995| 2002| 2000 19994 0080 UCL =X +A2XR
005 1997 1997 1996 | 2004 | 2002 19992 | 0080 = 20.001+0.577x0.084
006 19.99 20.05 19.95 20.01 19.97 19.994 0.100 ’ ’ ’
007 2003 | 2000 2001 2000 | 19.99 20006 | 0,040 =20.049
008 1998 | 2007 | 2001 19.96 | 2001 20006 |  0.110 = =
009 2005 | 1999 1994| 1994| 1997 19978 | 0110 LCL =X-A2XR
010 2000 2000 1997] 19.96 19.97 19.980 | 0040 = 20.001-0.577 X 0.084
011 2004 | 1996 | 2005| 2001 2006 20024 | 0100
012 19.94 19.97 19.97 20.00 19.99 19974 0060 =19.953
013 2003 | 2007 1995 1996 | 2004 20010 0120 © R Control Chart
014 2005 | 2005 2006 2003 | 19.99 20036 | 0070 b
015 1993 | 2000| 2000 19.98| 2005 19.986 | 0120 R = 0.084
016 2000 | 2001 2010 2002 2006 20026 | 0,060 =
017 1996 | 2005| 2005| 2004| 1999 20002 | 0090 UCL=D4XR
018 2007 | 1994 1994| 2000| 2004 20012 0130 =2.114X 0.084 = 0.178
019 1995 1997 1997 1999 1993 19958 | 0060
020 2005 | 1995 1995| 1998 | 2006 20020 0110
19
QC Charts (Control Chart)
Shewhart X-bar and R & S control chart (2/2)
i QC Chart * With Control Limit Lines
a
« Controlled State v.s. Out of Control
A <— |imit  UCL(20.049): Upper Control Limit
EY R
N N LNINA T CL(20.001): Center Line
N\ V]
¥
¥ <«— |imit  LCL(19.953): Lower Control Limit
© The number of Data
and coefficient of
each lot
The number
R QC Chart of Data A2 D4
x UeL0.178) 2 1.880 | 3.268
— JANEAN \ 7 3 1.023 2574
A\ 1\ N/ y \ £\ 4 0.729 | 2.282
\\// \\// \Vi V_V 5 0577 2114
0

20
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Scatter diagram

(Positive function)

(Negative function)

(No relation)

A
| Y 0
[ ] e o
o 0 ¢ 3 "0 e

o0, 0,

00 o 0.
00 0y

» X

Defects Exercise

90

21

Case: Chocolate Factory

Pin hole is the most serious problem.

Data collection is the key.

QC Chart

No. of pin holes
by machine

Filling
Machine

Nozzle should be

checked.

el

>

QC Chart

Machine problem?

No. of pin holes
by nozzle

Defect caused by a nuzzle
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Cause Effect Analysis
5M (Man, Machine, Method, Measurement, Material)

Health

Man
old
Backache
In-ch

arge

| Machine

Seminar

\ » can not
/ be held.

9
23
Cause Effect Analysis (STAR Chemical)
5M (Man, Machine, Method, Measurement, Material)
Ag
Experience Cutting l‘—)
Qualification ~ OPeration Age Maintenance
St
Certification ) anager Stampingx—> Checking
' Age .
Maintenance C person Mold Jig
Staff/Engi B
afffEnginesr Misshaped
> Soap
Temperature
Environment QC Spec (Defect)
Natural
Process Checking process——>
Sequence
Definition_of ’
Control Defects Chemlcai—e—)
Technology
Organizatio
(Team) Measurement ‘ | Material |
93

24




Cause Effect Analysis
5M (Man, Machine, Method, Measurement, Material)

5M = Input for production/services

| 5M | Description

Man Cause Factor of In-charge, Management, Partner
Machine Cause Factor of Machine, Equipment, Tool, Facility,
Room, Chair or Table
Method Cause Factor of Technology, Operation Procedure,
How-to-do

Measurement  Cause Factor of Collecting information, Confirming
process, Measurement of the result

Material Cause Factor of Material to be processed

25

Cause Analysis: Mind Map

Brain Storming

Brainstorming is used to generate a high
volume of ideas with team members’ full

participation.

It is FREE OF CRITICISM AND JUDGEMENT.

No idea is criticized !

26



Effectiveness of QC Circle

= Defects decrease

= Continuous Improvement
= Members capability up

= Leadership

= ? (Another important one)

27

Case: Toyota (1/2)

= 1965: TQC implementation was started.
= Production efficiency was increased

= No. of employees 2 times more and production 7 times more
than 1955 when Toyota Crown sales had started.

= However, quality not so satisfactory
= Lack of education and training
= Manager’s capability still premature
= Less communication among the departments
= Quality: competitive factor
= QC Circle = Education & Training -> Develop employees
= Top management defines the quality target
and makes all employees understand it.
= Functional cooperation is required among all the
departments

= Improvement ideas in the shop floor are from QC Circles.

Idea was from Peter Drucker ‘

28



* Kaizen (Continuous improvement)
|

29

Kaizen

Kaizen is derived from the word “Kai” which means to
“improve” and “Zen"” means to * make it better”.

Kaizen is synonymous with “Continuous Improvement”.

Kaizen is written in Japanese letters as below

i (Kai) Z(Zen)

30



* PDCA Kaizen

Kaizen is being implemented through PDCA cycle.

Management
Cycle /

31

* SDCA cycle

= S: Standardize, D: Do, C:Check, A:Action

« Problems: Production of defective goods, customers’
complaints, etc.

o Management to find out root causes of such
problems.

o Management to adjust procedures to rectify these
problems.

32



* SDCA cycle

o SDCA cycle to standardize work procedures to avoid
problems.

o PDCA cycle to raise standard level for further
efficiency.

‘Action’ stage in both cycles is to aim to
standardize and stabilize work procedures

10

33

* SDCA and PDCA cycles

= Relation of SDCA and PDCA cycle

[ Kaizen (Improvement) | dh
ap ap |
g s
D

\elo/ Neln/

10

34




1

58S and 7 Wastes

10

5 S’s in both Japanese & English

+

5 Good Housekeeping Principles

In Japanese In English

Seiri (B18) Sorting: Remove unnecessary things.

Separate out what is needed for the
operations.

Seiton (Z&1g) Setting in order: Place things in order

and make them visible

Seiso F#%) Shining: Tidy up and clean up

Seiketsu (;&;¥) | Standardizing: Keep your surroundings

clean and comfortable

Shitsuke (8%) Sustaining: Make a custom of practicing

the principles

10




Case: 5 S -Seiri, Seiton

Die Storage Rack

Seiri: Discarding Rules
- Checking Cycle
- Place
- Term to keep

Tool Shadow Board

10

Seiton (Setting-in-order)

Everybody can identify the location of the
necessary tools or parts very easily!




Storage of finished products

Storage of finished products using pallet.

10

Activation Index

asic Concept:

value. (No value = Waste) o .
For transportation, it is necessary to analyze the condition in which

materials or parts are being placed.
The activation index is an index which shows how suitable the way of
placing materials or parts.

At a factory, a job of transportation does not add any

(Parts are ) rpa,.ts are ) [Parts are ) rParts are h rMove=Use ;
placed on the || placed in the placed on placed on the | | pelt conveyor
floor directly. || container. the pallet. trolley or a chute.

Activation || Activation Activation Activation || Activation
Index O || Index 1 ||Index 2 Index 3 || Index 4

- J AN J AN J

¢ \\orse Better mmmm—) 10




Activation Index 0

Put individually on the floor: The worst method, it's
ow to put it immediately.
o

Palm oil factory Metal processing factory

110

Activation Index 1
Parts are put in a box, and not put on the floor directly.

111




Activation Index 2
Put parts or products on pallets

112

Activation Index 3
* Carry parts or products using cart.

113

10




Activation Index 4
Carry parts or products using a belt conveyor or a chute.

114

11

Examples of Activation Index

Activation
Index 0

Activation Index 2
Mk

placed on
floor

04/01/2010

Activation Index Activation
1 Index 3 119

12



Design and manufacture suitable cart to the parts

In Japanese factories, they design and assemble the most
suitable carts to the parts. By doing it, transportation
efficiency can be maximum.

114

13

* Demarcation
Demarcation for working area and corridor.

117
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Case: 5 S -Seiton

Raw materials in Factory X

Example of Truspire CD-Rom rack

Report ] |

Applications ]

*Organize the work area. Make it easy to find what is needed.
Set the place for the material with display.

eDiscard unnecessary information (SEIRI)

eDevelop database of necessary information and reuse it. (SEITON)

11

15

SMEs in Higashi Osaka, Osaka pref.(1)

This company is supplying aircraft parts to Boeing, U.S.A.
Quality check at every production process and all quantities.

N

TR Lale
mr b

Storage system of spare parts/ Utilizing the vertical space to
tools (size by size) store materials

11
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* 5S activity at a factory in Kyoto.

All departments declare what kind of activity they will
undertake every week by putting the board on the wall
and share their progress company wide.

12

17

* Waste Analysis (1/2)
Seven Wastes

Man

Motion

Waiting

Overproduction

Machines

Processing

Defects

Transport

Inventory

Wastes/Futility = Cost Increase

12
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* Waste Analysis (2/2)
Extreme Case:
Desired *Set-up time = Zero
Situation eDefects = Zero
Gap=Wastes
At the site:
eWatch the operation
¢Try at the shop floor
Not in the office
12
19
Seven Wastes in Manufacturing (1/2)
Wastes Definition Frequent phenomena
Motion Motion within a local area that eSearching for materials, components
does not add value drawings or documents
eReaching for tools
sLifting boxes of components
eWalking away to bring tools to area
Waiting Idle time created when people, #Waiting for parts or drawings
mat_erlals, mformatlon,_or e\Waiting for information
equipment are not available
when required #Waiting for machine repaired
s\Waiting for people
Over Generate more than the #Producing for stock/inventory
production Customer requires eWorking in large batches to avoid set ups
*Adding ‘scrap’ allowances
Processing Efforts to create no added eUnnecessary operations
value from the customer’s «Over-tight tolerance
view
*Bad design
eMultiple cleaning 12

20




Seven Wastes in Manufacturing 2/2)

astes Definition Frequent phenomena
Defects Not perfect products eScrap oField failure
*Rework #Variation
eDefects eMissing parts
sCorrective
actions
Transport Movement between plants or *Moving parts or equipment in and out of
offices or areas that does not storage

add to the value of the

. - eMoving materials from one area to
finished goods or service

another

*Moving parts between processes

Inventory More materials or information eRaw materials
on hand than currently .
required eWork in process

sFinished goods
eConsumables

«Off site inventory

12
21
* Waste: Motion
Job=Performance(valuable work)+Movements
(valueless work/useless action)
Before After
tion
|:> Worker's
Job
Performance
Basically wastes, but have to
be done in current situation
-go to bring parts
-unwrap packages from supplier
Movements are, more or less, recognized as a kind of waste.
12
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Over Production

Production before necessary timing
Production more than necessary amount

ays

Hide wastes of:
= Waiting
= Motion

Create wastes of:
= Processing
= Transportation (material Handling)
= More palette
= More carts for transportation

12
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* Case: Working in large batches

* Huge continuous line
* Huge lot size
* Not well used

2

Over
Productio

24



V =

Waste: Transportation

\ Retrieving files \

‘ Access to the file in computer ‘
S—

Files
[ I

Find these opportunities by Video Analysis ‘

12
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V

Waste: Processing

Product Design: Too much consideration of product damage \

Cushion >

Outside Box
(corrugated | = |
paper)

_ Hair Tonic
Cushion Operation of putting

(corrugated corrugated paper was

paper) required.

‘ Remove corrugated paper after many tests ‘

| == | Eliminate unnecessary

operations.

Hair Tonic

12
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* Industrial Engineering
|

13

* Improvement in Process Design Phase

= ECRS Principles in IE (Industrial Engineering):

= Eliminate Eliminate the operational steps
= Combine Conduct several operational steps
concurrently

= Rearrange Change the order of operational steps
= Simplify Simplify operational steps

13




Basics for Shop Floor Improvement

Standardization

Industrial
. . A
Engineering
Motion Economy | e.x. Use both hands at the same time
Human Engineering e.x. Operation table height. Light.
Japanese Factory 55

Housekeeping

Toyota Production 7 Wastes
System Elimination

13

Standardization of Job

-Without models Full of
{ Without points of — Wastes
reference

-Establish well-balanced jobs throughout

@ Standardization { manufacturing processes

-Fix working procedures for each job

‘Standardize individual job

‘ Anybody can perform a given job in the same manner ‘

Quality,
Safety,
Lower cost .




Motion and Time Study

Standard Time = Time to do the job in the following

conditions:

= Well-trained worker with aptitude for the job
= In the specific layout

= Following the standard operation

= With appropriate time allowance

= At the regular pace (continuous for a day)

FW.Tayler: 'A Fair Day’s Work’
= Time Study
= Work Measurement

F.B.Gilbrethe: ‘One Best Way’
= 18 elements (Therbligs)
= Motion Study

13

Standard Time Setting

Standard Operation

E> Time Study IZ> Motion Study

Manual/Sheet
Standard Time Operational
Improvement

A 4
* Production Plan based on the Standard Time
» Delivery time promised
¢ Cost Accounting
» Improvement clarification
» Synchronized works
¢ Shortening Lead Time

13




Motion Study (Work analysis unit)

Discover muda ( \ / \
Unit Work Lu Unit Therbligs
Work 12 work B Element | [~ ¥] | Motion =) analys?s
Assemble | |
Part B and selz
Part ¢ gomained Srab
a an crew Reach
Part C driver
Gras|
Make - Insert
Product A | Tighten | screw
e ]
a an -
Tighten
Part ¢ screw
_ )
¢ *

Standardized WOrk | gl | Observe standardized work (workers’ motion)
Procedure unit

13

Motion Study

Therbligs

= According to Dr.Gilbreth, all jobs can be described as a sequence of the
following actions, events, or movements called "Therbligs" or "Work
Elements"

= Search, Select, Grasp, Reach, Move, Hold, Position, Inspect, Assemble,
Disassemble,Use,

= Unavoidable Delay, Avoidable Delay, Plan, Rest to Overcome Fatigue
= In some cases, "Therbligs" or "Work Elements" may be grouped, e.g.,
"Get" = "Reach" + "Grasp"
"Put" = "Move" + "Position"

137




Motion study :Therbligs Chart

Improve the motion of worker by eliminating wastes of motion — Analyze by using Therblig

Chart

No. Therblig name

Symbol

1 |Transport empty -/
@Define 18 kinds of motion that are the smallest 2 |Grasp N
unit of manual labor that a human being performs | 3 |Transport loaded Ny
4 | Assemble #
@ Analyze the actual situation of these 18 kinds of |- |Disassemble H
motion 6 [Use v
7 |Release load o
8 [Position S
9 |Pre-position 8
10 |Inspect O
11 |Search D
12 |Find [<0>)
13 | Select -
14| Plan B
15 |Hold Fal
16 |Unavoidable delay “o
17 | Avoidable delay Lo
18 |Rest Q.
13
9
Therbligs Chart
e . - - - - ™
Type 1: Motions required for performing an operation
Transport empty, Grasp, Transport loaded (carry), Position, Use,
\Assemble, Disassemble, Release-load, Inspect )
Type 2 : Motions that tend to slow down Type 1 motion
Search, Find, Select, Plan, Pre-position
o %
4 i . I
Type 3 : Motions that do not perform an operation
Hold, Unavoidable delay, Avoidable delay, Rest
. J
Questions:
Please identify which type of motions should be reduced. ;
1
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Principles of Motion Economy (1/3)

Body motion ‘

The two hands should begin as well as complete their motions at the same time.
The two hands should not be idle at the same time except during rest periods.
Motions of the arms should be made in opposite and symmetrical directions and
should be simultaneous.
Hand and body motions should be confined to the lowest classification (smallest
part of the upper limb). General classes of hand motion:

1. Finger motion (touch pad)

2 finger and wrist motion (mouse/joy stick)

s finger, wrist, and forearm motion (steering wheel)

4 finger, wrist, forearm, and upper arm

s, finger, wrist, forearm, upper arm and shoulder
Momentum should be employed to assist the worker wherever possible to
reduce muscular effort, e.g., move with the line
Smooth continuous curved "natureal" motions of the hands are preferable to
straight-line motions involving sudden and sharp changes in direction.
Ballistic movements are preferable to restricted (fixation) or "controlled"
movements.
Eye fixations should be as few and as close together as possible.

14
11
Principles of Motion Economy (2/3)
Work Place
There should be a fixed and logical place for all tools and materials, e.g., order
of use
Tools, materials, and controls should be located close to the point of use to
avoid reaching.
Gravity feed bins and containers can be used to deliver material close to the
point of use.
Drop deliveries require minimum effort and time, but can be injuries and create a
problem for the next worker.
Provisions should be made for adequate conditions for seeing (size, contrast,
illumination, movement).
The height of the work place and the chair should be arranged so that alternate
sitting and standing at work are easily possible.
A user adjustable chair of the type and height to permit good posture should be
provided for every worker. .
14
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Principles of Motion Economy G/3)

|Tools and Equipment‘

o The hands should be relieved of all work that can be done more
advantageously by a jig, a fixture, or a foot-operated device. Should be
adjustable
Two or more tools should be combined wherever possible.

Tools and materials should be pre-positioned for the given task.

Where each finger performs some specific movement, such as in
typewriting, the load should be distributed in accordance with the
inherent capacities of the fingers

14
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Work Sampling

m  Check how much workers spend their time for value-
added tasks.

= List tasks including others and develop check
sheet.
= Tasks and movements
= Value-added and non-value-added
= Visit the site randomly (Random Time Table), see
what they are doing and check on the check sheet
prepared.
= The number of times in each task divided by the
total number of visits would be the ratio of each
task.

= Now, There are many software packages.

14
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Standard Operation Manual/Sheet

Man, Machine and Materials (3M) combination
Cycle Time (Takt)

= =Working hours/No. of pieces necessary in a day
Standard Operation Order

= E.g. Cutting material
= 1. Bring the raw material
= 2. Set the material to the machine
= 3. Cut the material
= 4. Remove the material
= 5. Put the material to the box beside the machine

Standard Work-in-process
= Minimum number of work-in —progress in the shop

Standard Operation Manual/Sheet should be developed in the shop.

In Toyota, just three days OJT using the sheet

14
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Case: Work Sampling

Work Sampling Observation Sheet

= = ] 7 > e EREEY o =
3| 5| Z(22| 2| &38| 58| TIEE| B Z| ¢
Z| | 2|84 | 5| &|2BZ| S5les5| 3lgs| "| 5| @
@ 5 227 |28 @ |Pe BI85 © «
S S o © e
=
/ \\ =
! 4/ T < \
2 / // \Usfe&
3 /* \Work = k fon
4 [ fworkers ||
orker's
5 | | L\ Job /
6 § \ Movements ﬁ\ (Basically wastes, but have to
7 / be done in current situation
\ \ . -go to bring parts
-~ — | -unwrap packages from supplier
8 N Valueleds Work —
9 L~
10

14
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Case: Machining Process

Standard Operation Sheet Written by: Date:
Line No.: No. Necessary lT_act time: |
Product Name: Production : Working time: |
Work T
flow No. Task Time i
Manual Auto Walk 5 10 15 200 25| 30| 35 40 45! 501 55! 60! 65
1 Take steel sheet 1 0 ]\
2  —] ]
2 Set it to the Machine 4 35 \
2 s E—
3 Bring down the lever 6 15 \
2 —— I I
4 Process at the center 7 38 \
2 {—
5 Process at the corner 5 28
2 [—
6 Take off the sheet 8 5
2
7 Put it in the box 1 0
2
(Task Example: Boring operation)
14
17
Line: TIME STUDY (Process/Task* Problems*Improvements Date:
Parts: Operator:
No. [Process/ _|Unit Task Task period Average|
Task Start at:10:11:12 1 2 3| (sec) Problems Improvements
NC-L lathe |Open the door 11:13 Used hands to open |Air cylinder for automatic
1 [Shaping 1 2 1 1.3 _|the door opening/closing of the door
Loosen the chuck 16 Used a wrench (Dimpact wrench
2 with a wrench 3 4 3 3.3 |to loosen the chuck |@Power chuck
18 Removed the work  |Automatic ?
3 Remove the work | 2 2 4 2.7 _|with hands
21
4 Airblow the chuck | 3 5 4 4 |Manual airblow Automatic airblower
23 Works stored far
5 Fix the work 2 3 2 23 |away Put the work near at hand
Tighten the chuck| 26
6 with a wrench 3 4 3 3.3 |Same as No.2 Same as No.2
Close the door 28
7 and start 2 3 3 2.7 |Same as No.1 Same as No.1
total | 19.2
147
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Time study

Improve the work by measuring the time of work element and set the

standard time
— Analyze by using Time Study Sheet

Work Assembling
Time(sec)
No. Work element Improvement point
1st 2nd 3rd
1 Search parts 180 Eliminate
2 Take one by one part A and part B 60
3 Assembling 900 Simplify
4 Put finished goods in a box 180

4 Study on improvement plan
-Eliminate the Non-Value-Creating Work
*Improve the work of the long time required

=The work with much unevenness of the time analyzes a factor of the
unevenness and is improved

14
19
Standardization
Make a Standardized Work Chart after =  Visual Management (VM)
improvement i
4 Standardized Work Chart
: : . prepared by
Process: Creation date : (Sign)
. - . approved by
Worker: Revision date: (Sign)
Work Process Notes
1 Notes
«—1 Photo S
2 ENCTIITIIIIE
3
4 Notes
Photo 2: ..........
5 <« | 3 eeenrennes
6
Layout Chart
Notes
1. seesennnes
D, srrsuranas
3. sesnenenas
Dé
14
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Layout chart

Place
Name

15
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Process analysis

& Type of process analyses
Flow Process analysis (Flow Process Chart)

- Flow Process analysis indicates the whole manufacturing process:
Operation, Transportation, Inspection, Delay and Storage.

- Flow Process analysis is useful to analyze material handling, plant layout,
situation of delay and storage.

Operation Process analysis (Operation Process Chart)

- Operation Process analysis indicates the whole process from
input of raw materials to final products and all related
operations and inspections.

« Transport, Delay and Storage are not included in Operation
Process Analysis.

15
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Improvement by Industrial Engineering

What is Industrial Engineering (IE) ?

KAIZEN tool : Study and analyze the use of time and way of working
— Determine an effective work method

Improvement by IE

Extraction of
problems

Grasping the
resent situation

Investigation
of the causes

| > countermeasure |

® Use of IE technique

Process analysis

Improve the flow of the
production process by clarifying
wastes

Layout analysis

Improve the layouts such as a
machine and a worker and the
warehouse to produce effectively

)

Target setting » meaEsfuf::r:]ent | » Standgr:duau

Improve the work by
measuring the time of work
element and set the standard
time

: Motion study :Therbligs Chart

Improve the motion of worker
by eliminating wastes of
motion

15
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Process analysis and symbols
Symbol Title Description
A complete action or process (possibly
O Operation described elsewhere), often changing
something
Movement of people or things (may be
[> Transport accompanied by a distance measurement)
D Aging, Idle time of people or machines, or
Cooling,Delay | temporary storage of materials
v St Permanent storage of materials or other
orage X
items
I:I Inspection Checking of items to ensure correct
P quality or quantity
< Combined Overlay symbols for actions which combine
[‘ operation types. Put the main activity outside
15
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Operation Process Chart

PRODUCT: DVD HOLDER. DATE: DECEMBER 09, 2007 PAGE: 1 OF1
A ] c b
BASESPLATE DIVIDERS 200 RS

cRosscuTTO
squass
(v DemLcemm

(o) coreman

= Sample:

(wY cuTroimem

(&) mocm \/ |
O er E| st
B I £
: DT A )
wY) romcose
(s P S
L) swa
. et e
(o) s
vewecr (=)
mec
stame
(7o) oemLmons
ALLOW TO DRY R
Va7 e .
&/
Y
£ AsBmIcToLET A7) AMBSL ACes osman
O b ) MECUOICAL PASTENDIG,
S FASTENDNG p
I e
£ sz acnan
o | (SUPER OLLE DOWL
p— T

Source: http://www.ncat.edu/~gcsts/ e
413operationprocesschart.pdf

T
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Flow Process Chart

B0 m Mix put into molder (from mix process)
Molding of biscuits
1 Sample: Biscuits to oven
. . 13 min Baking biscuits
BISCU It B0 m Biscuits to cooling trays
30 min Biscuits cool
B0 m Biscuits to inspection line

Inspection for misshapes

(82 %) Rejections to misshapes bin

20m [:5
o Stacking for packing
o Packager wraps biscuits
N/

Packages put into shipping boxes

Source:
http://syque.com/quality_tools/toolbook/Flowproc/example.htm

26



Layout Analysis

. Improve the layout of machine, worker and the warehouse to produce effectively.
» Reduce the distance and the number of times of transportation.

Time | Distanc
o mat:
No. Process 0= O D \Y4 (n)!ln (:\)
|
Go to material storage
! storage space , 8 2 @ T
o | Carry material to the /* 7 l [©)
processing process |
3 Put material on the 5
palette " -6 > assembly
4 | Processing 20/lot [N process
s process ¢ @ —
5 | Carry parts to the ) 3 10
assembly process /
6 | Put parts on the palette ( 2 [©)
Go back to the 3
! processing process /) 8 10
8 | Assembling I\ 22/lot ()
Carry finished goods to
9 the inspection process > 4 10 F "
Put finished goods on < e
10 the palette N 5 process
Go back to the assembly ‘
" process 4 10 15
27
Improvement of Industrial Engineering
Process analysis:Example of Flow Process Chart
Time Distanc Equipmen Improveme
No. Process O |:> O D N | miny | ecmy | Worker ; means | 0t
The material stored
in the yard //. Sdays
Carry it to the hand
2 processing process )I 10 20 AB truck Man
4
3 | Processing ‘ 20/lot CDE NC *3 Auto
4 | Waiting for transfer \/> 30 Eliminate
: L~
Carry it to the hand
5 assembly process / 8 10 F truck Man
6 | Assembling 22/lot GH Man
Carry it to the hand
7 inspection process \. 4 10 ! truck Man
157
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Process analysis: Example of Flow Process Chart

No. Process O |:> D D v (1;‘:;'116) D"?:Sce Improvement point
T
Go to material
! storage space ? 8 20
2 Carry material to the 7
processing process
3 Put material on the Y 5
palette (
4 | Processing 20/lot
5 Carry parts to the 3 10
assembly process
4
Put parts on the
6 palette <\ 2
7 | Go back to the ) 3 10
processing process
8 | Assembling (\ 22/lot Simplify
Carry finished goods
9 | to the inspection 4 10
process (
10 Put finished goods on 5
the palette \
1 Go back to the ® 4 10
assembly process
15
29
Flow Process Chart
No. Process O I:> D D v (Tn'::]e) Dls(t:]r)we Improvement point
1
2
3
4
5
6
7
8
9
10
1
12
13
15

30




Exercise

m  Develop Flow Process Chart of cooking omelet.

Best layout of refrigerator, cooking table, kitchen knife,
dinner table, and so on.

Tasks

Symbols of processes
Standard time (assume it.)
Improvement points

= In ateam

16
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Group work

Cooking omelet

16
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Exercise of Flow Process Chart
= T

(110! &

v

5 meters w

8 m$ters

Before KAIZEN

No. Process O

D D v (.I;T'::]e) Dls;tl:]r)we Improvement point

Go to the fridge to 2 4
pick eggs and vegies

=
!
2 Carry them to the ) 2 4

cooking table

3 | Cutting vegies 10
Breaking eggs into
4 the bowl and stir L4 5
5 Putting pan on the ® 2
cooker
Putting cooking oilon | @
6 the pan 2
7 Switching on the 1
cooker
8 | Cooking omelet q 80 Shorten cooking time?
g |Putting omelet and 5
vegies on the dish
10 Carry it to dining 2 3

table




Line Balancing

e The process of deciding how to assign tasks to workstations is
referred to as Line Balancing.

e The goal of line balancing is to obtain task groupings that
represent approximately equal time requirements.

e This minimize the idle time along the line and results in a high
utilization of labor and equipment.

e Unbalanced lines are undesirable in terms of inefficient
utilization of labor and equipment and because they may create
morale problems at the slower stations for workers who must
work continuously.

16
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Line Balancing
Takt time and Cycle time

o Takt time : Cycle time needed to match customer demand for
final products.

o Cycle time: Maximum time allowed at each workstation to
complete its set of tasks on a unit.

Usually, cycle time is set at shorter time than takt time considering
unbalanced workloads and occurrence of defects.

JIT (Just-in-time) tries to make Cycle time equal to Takt time by
trying to eliminate unbalanced workloads and defects.

16
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Cycle time and
* Minimum number of processes

Exercise:

Company ‘A’ is planning to build a new factory in order
to produce 12,000units of new product in year.

Working days per month: 20 days
Working minutes per day: 480 minutes

Question:

How do you design this factory provided that how long
it takes to produce one unit of new product?

(Calculation for cycle time)

16
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Cycle time and
*Minimum number of process
a Formula of Cycle time

Cycle time (C), Operating time (A),Desired output rate (Q)
C=é
Q
« Formula of minimum number of processes(N min)
Total working time to complete (T)
T

N min= —
l'ﬁll'lC

164
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Cycle time and

product

48 minutes
24 minutes
16 minutes
12 minutes
9.6 minutes

ua b W N -

=

N min

I
Ol

Minimum number of processes

Assumption: 48 minutes required to produce a new

No. of process Required time
to produce one unit

48/1 = 48

48/2 = 24

48/3 = 16

48/4 = 12

48/5=9.6
_ 48
9.6

16
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Line Balancing (LB)

Exercise:

Time to complete
(Minute)

4

ua D W N -
w NN U1 W

A certain line is composed of 5 processes and time to
complete at each process is as follows:

Cycle time: 5 minutes

T: Total working time to
complete
N: Number of processes

Let’s calculate LB !

16
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Pitch diagram for LB

Working time

ilhE

Flow of process: 1—2—3—4—5

Production capacity at each process

1: 4min/pcs, 2: 3min/pcs, 3:5min/pcs, 4: 2min/pcs, 5:3min/pcs

17
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Line Balancing (LB)

g b W N =

Production capacity Actual production
(Min./pcs) (Min./pcs)

4 4
3 4
5 5
2 5
3 5
LB = T _1 =0.68
" NC 5x5

Production capacity of this line is 5 minutes per piece; it
takes 5 minutes to produce one unit of product.

Where is the bottleneck process?

Working time of bottleneck process should be less than
cycle time.(Important)

17
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* Inventory Management

17
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* Japanese Stance of Inventory Management

Supply Chain Management

Japanese Production Method

Invh u
0
=@

i e Zero Inventory
(No Inventory
_Inventory Management Control needed)

17
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Definition of Inventory
= Which [ do you call inventory at your firm?

e

Process-1=~ = —»Process-M| = = =—»|

b Lol
s

Final
Process

Wholesaler

Retailer

17
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Requirements of Inventory Management

= Principle: Inventory should be zero.
= Many problems reside within inventory.
= Difficult to identify real problems.
= Defects
= Machine down (Not working conditions)
= Can not meet with the delivery time.
= Can not follow the specification changes quickly.
= Zero base approach is important.
= Inventory is ‘waste’, ‘wrong thing to have’ or even ‘evil’.

= Zero inventory means no need for inventory control.

= Inventory control is required en route to zero
inventory.

17
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Why Is Inventory Bad? (1)

[ Obvious }

Inventory causes:

Inventory covers up
the real problems in the
factory

eSchedule change not followed

eIncrease of interest on a loan

eOccupation of additional space
- Outside Warehouses

eWasteful transportation
- Transport it to the warehouses
- Extra Workers, Forklifts

eMany defect products

eMachine troubles
eExtra management cost

eLong setup time - Additional Inventory Control Systems

eShortage of parts
eMachine capacity ill-balanced
eMachine size too large

eUnnecessary consumption of materials
and parts
- Stain remover, pallets

sWaste of energy

Shortage — More production = — More inventory

17
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* Why Is Inventory Bad? (2)
. . Inventory level
Hiding many problems illustrated as below
5 H /7
Level 1
2} The sea of inventory i L/
& Quali@ Level 3/
(eg. high liabl
Poor balance gepctretes) SLI;:;ﬁ/el:nézl:\?er?es //
\___\. 1 processe
Sy A
Figure 6.7 The JiT pond analogy (after Shingo, 1985).
177
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Inventory Turnover

= Inventory Turnover
= Cost of Goods Sold/Average Inventory
= In value or unit
= In specific term like month, Year
= A reciprocal gives ‘Average Number of Days of Inventory’
= Compare with the industry average or competitors.
= Find slow moving items. Then write-off if necessary.
= Suppose $ 10,000 worth product (at cost) and revenue is $ 12,500.

Gross profit is $2,500.
Case Annual Cost of Goods Inventory Annual
Sold Investment Inventory
Turnover
A $ 10,000 10,000 1
B ¥ 10,000 5,000 2 \Which is the best?
C $ 10,000 2,500 4

17
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* Waste: Inventory Case:Work in progress

Inventory

al" Ny,

e Work in process
* Not well organized

179
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Ordering/Lead Time/Inventory

= Assume that:
= Same shipment (sales) everyday
= Same order quantity every time

Inventory  order Quantity (Q) Order Quantity: Less
[ Average Inventory: Less
Average Inventory (Q/2) Number of Orders: More
h & A A A A F Y
f Order

The more frequent ordering, the less inventory.
Less lead time is the key!

18
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Trends in Inventory Cost Structure

= Supermarket type business :
= Limited space for inventory requires small order
quantity.
= Deterioration is high, which increases ‘Rate of
inventory charge’.
= Ordering cost is decreasing by:

= Computerization: EOS (Electronic Ordering System),
Internet, EC (Electronic Commerce)

= VMI means no cost of ordering.
= Cooperation in distribution

Less order quantity, more frequent ordering.

VMI: Vendor Managed Inventory
18
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Physical Inventory Counting Procedure

1. Fix physical inventory counting date.

N4
2. Prepare for physical inventory (items to be checked, persons in
charge, prepare inventory check slips, announce to those concerned).

N4

3. Get logical inventory record of computer data and books.
N4
4. Check the physical inventory.

v

5. Compare the logical inventory and physical inventory.

7

6. Take necessary reactions to inventory difference.

N

7. Analyze the contents and the cause and take necessary measures.

18
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Stocktaking: Cycle Counting
Classification and Frequency of Inventory Check
A (Example)
EVGI’V monfh . Classification |Month of Inventory Check (f.ex.)
e B A0 Every month
‘ | B1 1,4,7,10
Every 3 monﬂjs B2 2,58 11
— C : B3 3,6,9,12
Every 6 months: ci 1.7
% 3 ?-<):(>L C2 2,6
3 | | c3 3.9
c4 4,10
1 : c5 5,11
| i | C6 6,12
L nHImnm
20 50 100(%) ABC Control }
[Parts]

18
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Daily Stocktaking Procedure

1. Add the items as ‘Logical Inventory’, ‘Physical Inventory’,
‘Difference’ and ‘Reactions’ to the standard ‘Shipping Instruction’.
On each issue instruction, write down ‘Inventory after Issue’

B

2. On each issue from the warehouse, person in the warehouse
should count the quantity of inventory and fill in ‘Actual
Inventory’ and compare it with ‘Inventory after Issue’

s =

3 When difference exists, reactions (correct books, inventory
depletion) should be taken according to the procedure

18
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Shipping Instruction with Stocktaking
Date:
Item | Item | No.of Issue | Issued To: Logical Physical | Difference | Reactions

No. Inventory | Inventory

18
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Causes of Difference in Stock Counting

W e N ok W

Mistake in counting

Excess receive, excess issue

Under receive, under issue
Receive/issue of wrong items

Erred filling in the receive/issue slips
Erred input to computers

Erred filling in the inventory tags
Mistake in returning once issued items

Unauthorized issue (receive/issue without slips)

10. Items lost

11. Items stolen

12. Broken items left untreated

18
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Follow First-in First-out Rule

Why is FIFO necessary ?

Coping with engineering change- - -When items No. 1
are replaced by No.2 in the renewed products, items
No.1 will be of no use when issued later on.

The quality of the items will be damaged- - -Long
storage of the items in the warehouses could cause
rust and blur

Traceability - - -In case of accidents, all-over inventory
check will be necessary if old lot items and new ones
are left mixed in the warehouse.

187
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FIFO Examples

FIFO for ordinary items

Receive

N
I | out

Items in the box

Aisle for Inclined conveyer belt Aisle for issuing
receiving
18
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Inventory Tag

Important points in attaching inventory tags

1. Put one tag on each item. Fill in the number of
receive/issue on each receive and issue of
inventory.

2. In case the item belongs to the ‘Ordering Point
System’ category, write the number of items at
Reorder Point for further order,

3. Atinventory check, put a mark (e.g. red line) on
the tag and fill in the inventory check results. This
makes it clear when the theoretical inventory met
the physical inventory.

18
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Sample of Inventory Tag

Example of Inventory Tag

Item No. | Address

Item Name

Reorder Point

Date | Order No. Number of Receipt Number of Issue Number of Inventory

19
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5 S and Recording

19

62




A Red Card Project (1)

1. Set up a Red Card Project|  *Member, period, viewpoint,
frequency

2. Choose items for the Project‘ Inventory: raw materials, parts, in
process inventory, sub-assembly,
WIP

-Equipment: machines, tools,
metal molds, carts, shelves

| 3. Set standard for Red Card ‘ -Set standard to sort necessary
things from the unnecessary

| 4. Prepare Red Cards ‘ *Red cards of A4 size

| 5. Put Red Cards \ -Do not leave the task to those in
charge, do not listen to their excuse,
harden your heart, issue no yellow
cards

19
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A Red Card Project (2)

6. Discuss the result ‘ + ‘Red Card Report (Number of red
cards as for each item, Number of
red cards issued), List of
unnecessary inventory, List of
unnecessary equipment

-Discuss with finance dept. on
reactions (disposal, storage, or
reuse)

‘7, Remove the Red Card item4 Remove the Red Card items to a
certain storage place

-Hang 'Sign Board’ to clearly tell
the place and the quantity of the
necessary goods

‘8. Start 'Sign Board’ project‘

19
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* Group discussion

What kind of inventories do you have in your
organization and how can you decrease the
inventory level?

19
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Toyota Production System
* (Toyota Method)

19
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‘Toyota’ and ‘Lexus’ brands

Toyota Brand ‘Lexus’ brand

°

-] = e
&P TOYOTA

19
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Performance data (1)
No. of vehicles produced (10,000units)
1200
1000 —””"“,__-__.___,
800
600
400
200
0
2012 2013 2014 2015 2016 2017 2018
(Forecast)
197
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Performance data (2)

Sales and Net profit
30

25
20
15

10

2012 2013 2014 2015 2016 2017 2018
(forecast)
Sales (Trillion Yen) Net profit (Trillion Yen)
19
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Basic Thoughts

=! Thorough elimination of wastes

= Zero Wastes = Cost Reduction
= The customer wants value.

=« The right good or service at the right time, place and price
with perfect quality

= Value is the end result of a process.
= Every process consists of a series of steps.
= To maximize customer value, these steps must be taken
with zero wastes.
= Two basic ideas/technology for thorough
elimination of wastes
= JIT (Justin Time) : From Kiichiro Toyota
= Autonomous machine : From Sakichi Toyota

= By implementing JIT and making machines/lines
autonomous (stop at detecting failure/defect), eliminate
wastes and reduce costs.

19
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Cost Reduction

= Major Theme of Toyota
= Careful about cost calculation
= Depreciation
= Fully-used machine with appropriate maintenance

Example
Assist Gap : 3 pieces/car

If 1,000,000 cars and 30 kinds of assist gaps,
then 100,000 pieces production for each type.

30 kinds )

Common parts

If 1,000,000 cars and 3 kinds of assist gaps,
then 1,000,000 pieces production for each type.

1L
¢ Cost Reduction

- Purchasing cost reduction
- Production cost reduction

(From interview article of Toyota’s VP)

20

71

Principles in Toyota Production System
(1/2)

Two Major ideas/technology
Just in Time (JIT)

Demand/pull system

Use of Kanban

Autonomous machine

Machine stops at the time when the machine finds an error.

Prerequisite to JIT

Through Production: Balanced Work Flow
One-less-at-a-time production/Elimination of batch processing

Multi-skilled worker

20
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Principles in Toyota Production System

(2/2)

Elimination of seven wastes

- Motion

- Waiting

- Overproduction
- Processing

- Defects

- Transport

- Inventory

Root cause analysis: Five times ‘WHY?’ (Toyota’s scientific attitude)
Visible Control System

Standardization/Uniform practice

Mistake proof (Fool proof)

Preparation (Set-up Time) reduction

Quality at the source

Continuous improvement
20
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Just In Time

= Just In Time: ‘Just’ is important.

= ‘In Time’ still keeps wastes.

= Original idea was from Supermarket in the USA.
= Customer = Succeeding Process

= Supermarket = Preceding Process

= Customer comes takes necessary amount of
necessary items at necessary time.

Supermarket

® ®1—O

Goods |} Customer

L Purchasing

Kind of Production Order Kanban

20
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Pull System

Push

Pull

Schedule
for 1

+

Process
1

Schedule| Production
for n Plan
¥ ¥
Process Final
n Assembly

Produce based on the schedule and push parts to

succeeding process

X

No schedule for 1

Process
1

x Production
No schedule for n Plan
v
Process Final
n Assembly

<+— Go to get parts to
preceding process

20
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Kanban System

= Kanban is autonomic nerve in shop floor.

= No inquiry from the shop to the planning section
= Reflex movement

= Plan could be changed.

= Management tool/means of realizing JIT

= Rules of Kanban

= Succeeding process must take necessary item and
amount at necessary time from preceding process.

= Preceding process produces only the amount of item
withdrawn by succeeding process.

= Never transfer defects to succeeding process.
« The number of Kanbans should be minimum.

=« Kanban should be used for 10% demand changes,
which could be absorbed. Each process never decides
the production amount and item.

20
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e Parts @

e Number to produce

Kanban (Withdrawal and Production Order)

e Parts @ ’

¢ Number to take to Assembly Line

Parts Withdrawal KANBAN

ijquction Order KANBAN
4

) @ ©

Machining Line
(Preceding Process)

Assembly Line
(Succeeding Process)

Parts
Storage
e Parts with Production Order Kanban

Need Parts a and Parts b.

20
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Kanban
Withdrawal Kanban
Shelf No. 5E215 Back No. A2-15 Preceding Process
Forging
Item No. 35670507 B-2
Item Drive Pinion
Car Model  SX50BC Succeeding Process
Machining
No. of Units Container Issue No. M-6
20 B 418
Production Order Kanban
Shelf No. F26-18 Back No. A5-34 Process
Item No.  56790-321 Machining
SB-8
Item Drive Pinion
Car Model  SX50BC-150
207
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Case: Assembly Line and Machining Line  (1/2)

@ Succeeding line material handling man picks withdrawal
Kanban and container and goes to Storage A.

 Takes Production Order Kanban and puts it to the post.

@ Puts Withdrawal Kanban on the container with necessary
number of parts

@ When the assembly starts, put Withdrawal Kanban to the
post.

® Put Production Order Kanban in order from the post to the
Production Order Post.

® Machining in order by Production Order Kanban.
@ Kanban with parts in the process.
Store the parts with Production Order Kanban.

20
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Case: Assembly Line and Machining Line (2/2)
Production Order Kanban Post

Production Order KANBAN

° /‘E
Post Parts Withdrawal KANBAN

© e

rfs with Production Order Kanban

G@%I C 1 Parts Storage A [g_(l)
(@) (@) w

Machining Line [T

(Preceding Process)

P:

o

|

—0 & O—

4
A(s)sembly Line
(Succeeding Process)

Withdrawal
Kanban
Post

20
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Production Smoothing (leveling)

| Level the work load |

Production Production

=)

Time ‘ Time

Peaks and troughs? due

to fluctuation of demand | Creation of such a work situation

as to secure a smoothed
work load, focusing on:

e leveling production volume
e adjusting kinds of items to be produced
Production Plan: A,A,A,B,B,B,C,C,C \ﬂ\ Production Plan: A,B,C,A,B,C,A,B,C

21
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Autonomation: Autonomous Machine
If the machine gets in trouble, itkeeps on running,
producing defect products
Q)
0% snn OO [y 1yt
Normal products Defect products
Built—in servomechanism to stop the
@ <@ operation automatically

Operation stopped
O No defect products

= Real QA

O
D S A hsesee

Normal products

21
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Autonomation: Autonomous Machine

Machine with automatic stopping mechanism
with human wisdom
e e.g. Fool proof (Mistake proofing)

* No operator is necessary when the machine is fine.
= Operator could manage many machines.

e Operator is necessary only when the machine is in
trouble.

e Stop the machine when in trouble, to find out the
problems.

¢ Normal/trouble clarification in machine and line.

r—> | To manufacture safe automobile

21
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Modification to Trouble-Free Machine/Line

‘ The machine/line should be kept ready for operation at any time ‘

Trouble in machine/line would not occur suddenly.
They show signs of trouble in advance.

Therefore,
¢ Sense and check the condition of the machine/line

» Take proper actions

e The operators are expected to maintain the condition
of the machine/line during their daily operation

21
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Through Production
(Develop Production Flow)
Assume 10 minutes for each operation. i
Lead Time
O 90 min.
Q 90 min.
O 90 min.
Q 30 min.
O 30 min.
O 30 min.
21
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Unified Multi-stages
Establish a lined-configuration of job processes g

Train workers

| Job of multi-stages by a multi-skilled worker | v
A
\ " Job Processe;ff, >
| g Machines | | >
| I . Materials : i >
| 5 | Work | | >

Stages

Enhances the worker’s satisfaction and productivity

21
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Flexible Manpower Line

= Labor Saving: 0.3 man saving, still one man needed

= Manpower Saving: reduce actual number of workers
(ex. 10 to 8)

= Flexible Manpower Saving: start with small humber of
workers and be flexible to meet demand changes.

Toyota employs the third approach in the above

Combine one-man jobs to make a team.
Don’t make island operation in the factory.

21
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Batch Production and Through Production

Batch Production Through Production
Processing | = Many works are ='A’ (one) work is processed
processed (Lot). and transferred to the next
= Stagnant up to the process.
completion of the Lot.
Facility = Same type of machines | = Series of machines in a
Layout in the same place (Shop).| line in routing order.
= Minimum material
handling.
Work-in- = Between machines, = Zero WIP between
Progress between processes. machines and processes in
principle.
Lead Time = Waiting time is long = Sum of actual processing
due to works times of each process is
transportation in batch. | the lead time.

214
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Steps to implement Through Production

= Single Unit (One piece) Production
= Flow one piece of work up to the final assembly.

= Many wastes come up.
= Transportation (materials Handling)

= Layout change to a Line.
= Layout machines according to the routing of processes
= Synchronization
= Processes are synchronized. (Tact Time)
= Standing operation
= Movable quickly, helping each other
= Multi-skilled Worker
= U-shaped line
= Same place for In and Out
= Small and simple machine in a Line
= Standard Operation

21
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Root Cause Analysis-5 Whys

= ! Suppose the machine stopped.
= 1st Why: Why did the machine stop?
Fuse was cut due to overload.
2nd Why: Why overloaded?
Insufficient lubricant.
34 Why: Why insufficient?
Lubricant pump did not draw the oil well.
4t Why: Why did the pump draw the oil insufficiently?
The shaft of the pump wore down and became shaky.
5t Why: Why did it wear down?
No strainer gave a chance of getting small metal scraps.
= Then, the resolution is to install a strainer.

= If only 1t Why, the answer is just changing the fuse.

21

90




* Visible Control System

= An-don
= Yellow Lamp: Operation delay->Help!
= Red: Line stop to check machine trouble

= No worry about stopping the line
= Identify the problems clearly.

Original An-don

22
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* Cases: Control Processes Visually

Item YYY |20 HH ]

ITEM Z2ZZ |30

¢ Standard operation chart on the wall

e Daily schedule control ( Hand written on
Machine X |Dec. 6 Lwhlte board

* KANBAN also ‘Visible Control System’

22
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Case: Poka Yoke (Mistake proof)

Visualize

Red Lamp

When a PC in assembly comes to putting a label
process, red lamp of the label box for the PC on.
When the operator there tries to take a label from the
different box, alarm is on.

22,
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Cases: Poka Yoke (Mistake proof)

Screw Process: Several screws are set.

« Buzzer alarms less-fastening than proper
screwing torque and forgetting some
screws.

» She can take appropriate screws with
electric screw driver.

22
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Cases: Poka Yoke (Mistake proof)

~~~~~ . _ All necessary parts, tools and ﬁxtures\
1 are set to this auto-movable container

which is beside the cell to assemble

sub-assembly parts.

If some parts are remained, the

assembly process is wrong. Only if all

things in the container are used, the

process is OK. J

Final weight check

Weight check is to find if there is a
case where some necessary
attachments are missed.

22:
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Setup Time Reduction

Especially for small-lot production system,
reduce setup time

In order to:

* Respond quickly to sudden fluctuation of required
production volume

* Reduce stock and work-in-process
» Secure the quality of the products

» Shorten production lead time

22
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V

Generalization of Machine

To cope with diverse lot size, new
machine/lines?

0% ™| %7

Machine/line for ordinary Special Machine/line for small
manufacturing lot manufacturing

Generalization of machine/line

0%°

Generalized Machine/line for
general purpose manufacturing

= No good

¢Too many
machine/lines

eOperation
fluctuation

*Create wastes

22

97

Cases: Generalized Machine

Key Board character machine in F's Factory

Jig called
Hakama
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Quality at the source

*When the line stops due to the defects delivered from
preceding process, the parts is returned to the
preceding process.

¢ Rule : Do not deliver defects to succeeding process.

¢ Operation Standard should be followed to avoid
defects.

22
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QA General Rules

Process N-1 Process N Process N+1
t T t

@ €)

@ Find unacceptable materials/parts from the preceding process

--- Fool-proof
--- Check by workers

--- Education and training
--- Standard operation

--- Fool-proof
— Machine
--- Preventive Maintenance —‘: Fixture/Jig
@) Stop transferring defects to the succeeding process Tools
--- Fool-proof

--- Check by workers i
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Critical Success Factors for Implementation

The management’s strong will» = * The management need to overcome

traditional theory of manufacturing with a strong will when implementing the method.

“Continuation is Power”: shared enthusiasm« * = The management and the
employees have to share and keep the enthusiasm for achieving the improvement
they have aimed.

Spot-Stretch-Spread « = *First, select a production line to practice the method on
its machine or process(spot). Secondly, extend the practice to cover the whole
line(stretch) and finally apply the method to all the lines(spread).

Selection of a Model Team- - -Select a team of competent workers in
implementing the method in a model line. Speed and efficiency will be achieved and
they can be reliable leaders in the similar tasks in the other lines.

Small start= - -without huge capital investment, utilizing the existing facilities with
ideas to improve efficiency.

Thank you very much for
your participation to PMP
coursel!
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Production process
Improvement exercise

Exercise 1 The large lot production with long distance between each

process
Parts About 2m About 2m Products

Warehouse @ @ ) @ Warehouse

:... Front

000 ==

- == o

Envelopes Coin (8 pieces) Stickers Back

(More than 8 pieces) -

Exercise procedure A, B, and C will pick up parts from parts warehouse.

A © Pick up 8 envelopes with color stickers among the envelops and pass them to B

B : Put one coin into each envelope. If total envelopes are 8, pass them to C.

C : Fold the envelope one by one, and put a sticker to seal an envelop. And put it
on the desk. If 8 envelops are finished, carry them to products warehouse.

D : Time keeper

If the instructor say “Start”, start the timer. And if the 8th envelope’s work has
completed and carry envelops to products warehouse, press the stop button, and
record the time. D will also identify where and what kinds of waste exist. A, B,
and C will also try to identify where and what kinds of waste exist while processing.




Exercise 2 : One by one production with long distance between the processes.

B
Parts About 2m About 2m Products
Warehouse @ @ Warehouse

0000 = =

0000 = = o
— 3

| Coins (8 pieces) Stickers
Envelopes (More than 8 pieces

Preparations: (1) Peel off stickers of envelops, A will put envelops in the other
envelopes, and return envelops and stickers to Parts Warehouse.
(2) Coins are removed from envelopes put them to Parts Warehouse.
(3) The roles of A, B, C, and D should be changed.

Exercise procedure: When the instructor say “Start”, A, B, and C will pick up
parts from parts warehouse.
A: Choose envelopes with color sticker from the other envelopes, hand the
envelop to B one by one. Repeat the job until it'll be total of 8.
B : Put one coin into the received envelope and pass it to C one by one.
C: Fold the edge of the envelope, put a sticker, seal and put it on the desk.
If 8 envelops are finished, carry them to products warehouse.
D: (Timekeeper ) : It is same as exercise 1. 3

Exercise3 One by one manufacturing with shortened distance between processes.

Preparations
(1) to (3) are same with exercise2.
(4) A, B, and C will sit next to each other.
Exercise : Other conditions are same as exercise 2.

Parts A B C Products
Warehouse @ @ @ Warehouse
0000 /= ) ]
] 0000 == Stickers _ @
. | (More than 8 pieces)
Coin
Envelopes (8 pieces)

Exercise 4: A, B, and C can decide each operational assighment freely.

The preparation work is same as exercise 3.

Everyone will discuss and try to find out if there is a better operational assignment.
for A, B, and C.

If there is a better assignment, change the person to each assignment.
But, the order of process is not changed.




Exercise 4 Cell production

The preparation work is same as exercise 2.
Because space between A, B, and C will not influence working time, space can be
decided freely so that everyone can work easily.
Prepare the following items to parts warehouse.
Envelopes : Put approximately 1/3 envelops to parts warehouse.
Coins : Put 3 coins to parts warehouse.
Stickers : Put more than 3 stickers to parts warehouse.
A, B, and C will think the most efficient position and put each items freely.

A B C
Parts Products
Warehouse @ @ @ Warehouse
(0]
=] °®® [ |[eee [ |® ol
— — [ T  — (R w—
=5 = = = 3 |
— 0/ —  — Y w—|

When an instructor say “Start”, A, B, and C will pick up parts from parts warehouse,
and begin working together. The timekeeper will begin measuring the time, and
when the latest person among A, B, and C finishes to carry envelops to products
warehouse, timekeeper will measure the finished time.

To share the result of the exercises

Staff will prepare the following flip chart beforehand.
Each group will write results to the flip chart, and staff will calculate the average.

Group .
A B C D E F G H Average Ratio
Exerci (Second) (%)
xercise
Exercise 1 100%
Exercise 2 %
Exercise 3 %
Exercise 4 %

Set the time of exercise 1 as 100%, and calculate the time of exercise 2~ 4 as
percentage.

By watching these numbers, we can know the degree of the productivity
improvement. 6




Discussion
Every group will discuss the following contents and make presentation.

* What kinds of wastes did you identify in exercise 1 ?

* When you compare the result of exercisel and exercise2, what kind of things
did you find out? How can they be applied to KAIZEN activity at a factory?

* When you compare the result of exercise2 and exercise3, what kind of things
did you find out? How can they be applied to KAIZEN activity at a factory?
(tentative)

* When you compare the result of exercise3 and exercise4, what kind of things
did you find out? How can they be applied to KAIZEN activity at a factory?

* When you implement a cell production in an actual factory and get the results,
what kind of condition do you think is needed ?
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