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The Toyota Production System £ [H4 A F

A solution to the particular problems Toyota faced, developed through
trial and error on the shopfloor, to address:

N e T R AR R D0 8 5, FAS R B A = Bl il i AN W 2%
WA RETERI— B R, DUk

— A small market 77727 £-7/>
— for a large variety of vehicles 77/ %=~
— with little space, money, and capital 2744 #1% A 7=

— with a goal of productivity at the levels of Ford’s Mass Production
of black Model Ts. A ZLAZ#7 15 # EAT 2 4= 1 KA 7K F
Y 15 5

— P T BRI — F AR (TPS) , S/
A IFLEAN" i B E R Bk A
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Lean Manufacturing 4%z &/

IS a manufacturing philosophy which shortens the time between
the customer order and the product build / shipment by

eliminating sources of waste. & —/NE i 2: & R 4558 M%) E

B & 51 IR & 4
Business as Usual 75 #1& #7045 5

PRODUCT
CUSTOMER
| |
Time A
Lean Manufacturing #% s /&
PRODUCT
CUSTOMER

Time (Shorter) 4g %G f B 8]
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Traditional vs Lean Results 724 5#& 252 5

Traditional Results of Manufacturing Improvement
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Time B8]

Time B} [H] | ‘

Small Amount of
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Traditional vs Lean Results 724 5#& 252 5

Lean Results 5 #3455

Focused on Non-Value Adding Items

HIRE ARG EIH

‘ Time B} ] ‘

of Time 74 K& A . N
Eliminated Time i} [d]

‘ Large Amount
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Batch Processing Example
HELHF

Product requires three processes that take one minute each

ErE—E U ENFEH=E=ETLR, SETLFHR1 9




Batch Processing Example

AL HIF

Product requires three processes that take one minute each
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Batch Processing Example

&L T

Product requires three processes that take one minute each

ErE—E U ENFEH=E=ETLR, SETLFHR1 9

:

« Complete processing of first batch of 10 takes 30 minutes 5¢ %104 —#t 75 i 3077

« First good part out takes 21 minutes (plus transport time) & 45 4% i 75 B 21434
(AN SR AR IS ] D

e There are at least 21 parts in-process R4t N 2 /0F 21445l i

2008-10-29
Page 16



Continuous Flow Processing Example

— L L

Product requires three processes that take one minute each

ErE—E U ENFEH=E=ETLR, SETLFHR1 9

» First part out in 3 minutes — 73 £l & 4 H
e 10 completed in 12 minutes 104 75124y
e Only 2 sub-assemblies in process at a time.
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10 Rules for Kaizen Success

i i LS| AR

Keep a positive attitude and an open mind to change.

CARR AR PR 28 BE AT I i) S AR SR A T A3

Change is good, more change is better / A5 J& 4155, AR {3
Create a team environment (there is no “I” in team).

OIS (FE AP AN EL 3 H D

One person, one vote, - No position, no rank.

BENAARIRAL, AN I 52K

There is no such thing as a dumb question. / £ 248 CREE R )
Creativity before capital / GIF LT %A

Respect each others / A H &

Plans are only good if they can be implemented. Plans succeed only if the

gains are sustained / A3 ] LASI it K R A bR /\ﬁj%hﬁh
ITTHRIA e )

There is no substitute for hard work / %% ) TAF, IRTEHH#E
Justdoit! / K473
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Program: VALUE STREAM MAP ACTION LOG

CLOSE
SEGMENT / ITEM ACTION / ISSUE PERSON RESPONSIBLE PERCENT COMPLETE DATE OPENED SXTEE DATE
TiH 173 ARA SERCE AL FEERRT [A] P T H 45
ZEFRIN IR S
1.0 @i E ARG
BT EMBLEEERT 3, X 5 ] 100% 15—JULY-05 1-OCT-05
1. 1
1. 2 HENLR BB RN S BT RS BN S S 100% 8-Jun-05 29-Sep-05
1.2 HENT AR S AT MY T 5 B R RS Zeih 45% 8-Jun-05 29-Jul-05
13 AIHAE G OC R B 5 N AR R AR T B
2.0 LEAE T B L b
21 LRI FIE AN T R SE kel 50% 8-Jun-05 1-OCT-05
22 ST/ L R I BB A R kPl A0 30% 8-Jun-05 1-OCT-05
23 e P EAITRLE 5 A B R B A R TRILTE AR 30% 8-Jun-05 1-0CT-05
FRVEbRE T AR,
3.0 St A R P R A
FAETE P
31 ALK 0157 NI BRI B R S B fEIEE 100% 13-Jun-05 1-OCT-05 17-Jun-
05
3.2 THTH RIS A 2 1 7= i 5 gk, AT 50% 15-Jun-05 25-Sep-05
3.3 7/ AN vp % =y ARl 78 100% 15-Jun-05 17-Jun-05 17—
Jun-05
34 A IR O3 TN P i s AR S B AR A e 60% 15-Jun-05 25:Sep-05
R

= closed item
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i % /Process Kaizen Design Analysis Sheet
(Lean Manufacturing Kaizen Summary)/ (J20087 8/ E M A =L B %)

G 1L/ P H b Event| BB Rt UL | SOlEFRAE
\T\\l w M . .
[Pre-gvent BBl Py Mezsurements Objective | Post-Event | /Improvement Rate
| |‘—T‘|\‘ Y P el
Floor space used (total sg. meeters)
l‘#l\;i? L = é \
| Wﬂxzpﬁﬁﬁ CHE K) Total] o, 20 650
part travel (linear meeters)
2 4 L — A
ARG /\_m B | Number of| 00 6 40%
operators required
300 |#mHEAE]/Standard WIP -50% 12 -96%
135 B E4U3Eunits produced/shift 25% 280 107%
135 |&/INIK lunits/operator/day 50% 22.85 69%
Y g > :é': B: I\
7745 £ B BT OB O e | 5993 24%
Manufacturing lead time (seconds)
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Job Breakdown Sheet

F 5 A E e
({3 A7 A

o iy B

Process Name Base Assembly Wekder Date.

ot Deparsment Haine
s i emponents Prepared By
Tools & Mateials ot
», | =3 R e 1= L] Sadwty Equipment uss
» o ] WORK ELEMENTS KEY FOINTS REASONS
WHAT 000, HOW T, WHY YOU DO 1T THAT WiaY
3 leale el e s
‘ —t—
s ™= ,
,1\ 1 Unioaxd + veloasd 1 stabon + unload 7 stalmn |11 Take care bl pasts 111 Sadety, hnwrmng vk
j D Rl CE —— 12 1 Oy, pres back of warkling mesterisl

grT——— R p—— ey TE R T p———
e and oarl

T | ==

i cycle. 00 Tl shoukd e sdeup 111 sy, predic] spechcaon

1 s /
‘ B A I SIS A i s T

Standard Work Audit Card [Change Requested.
Date: [(See Back)

= \
‘Gther Comments T Percentie% \‘

Operator Work Station Description
Auditor. Department N . ~ .
es Comments/Corrective Actions to No's ot ¥ ¥ 4 - i m
1) Std. Work Sheet (SWS) is in correct place__J[] 1 r
2) SWS i approved (proper sign-offs) (| (A | 1
3) SWS technical detais are correct g e - i
YT Yy OO s;::mmemmmnsumwmm:s 2 __
e e ——— oo ‘ =1
5) Work elements and Key points ‘& Tl
are performed correctly ] 2N TEN AT l 'IJ SN
6) Proper sequence is followed
7) Amount of WIP is within limits O
8) Poke-Yoke(s) verified O —t T
9) Current level of 5-S is in practice 11 I
f10) Safety procedures are understood
and being followed

sHDw 08 3 TES

Samd anlizal Werk Amlits Standard WD?( Change Request
Call Shili ﬁ Date: Requestor: / =
Menihol Wor station / Sws# Dfpartment:
— Favorable
5 : Change Requested I / Syt
- | ’_4“/ - / . ’ v pp—
- e
V ¢ ' { AN
» ' Alx
oy t ] Alx
ala
a N 2 -
é " ST E T R B an
§ = VA BV B
s ol Approvals Date Date
= he 2 A | E o=t " 1st shift Sup§viso o™= Syshiereg—a 7/ —— R
" E 5 e I s el EH 1
|2 = I__. 3rd Shift Supgrvisor d Shift T ~
(B0 4 < T EEEEE _E’:Il E\l % iﬁl%l&
P i |
! e TIAWIT
| r— L — s
e 4m 2 y
= VD




“TENNECO™

" OFigial Shop Layout z s 244

SEE <Ak

Sl

HHlE

2%

Y Pykiad

2RHE

</ -3 ;I%‘ —+
ﬁ /"‘ ¢ & A

B

f)ﬂ 1587

5'_-%, %ﬁ%@%ﬂi
ELGE D




“TENNECO™

Neswr Bhropskayout # &5 £ 1% 5

REBR
#E

iy g
BERA

TR

el

S NS AR

B

I — 7

f)ﬁ%SS v K F
HH_LIA%\EI_J’ Fﬁﬁ
gﬁhﬁﬁ%m

PRTE] 7 AE AN
EE, HTIHEE
R AR N
b, Wb ESh R




TENNEGCO

Our mission B\ GOFI B ER 5 St Jo W B /N EE X EE







S —

TENNEGCO

Our mission is GO.

TEH & TR
Improvement Complete
Item/ Objective/Measures Who/ When/ Portion
i H Problem Description [ff##i&R ok H bw K HE HRA i [ SEJRE
Lk R TR, g R A P TR ﬂ}
s dh

& hin
2 |RARRTIICER R RN TR R, REETHES w
j R 25

3 RO R Jb LR ﬂ}
o TE B g W SR 7 B 1Y
4 R B TRAENLR B OB TS (28 T | 4
5 |BBU TR HRATRRG BB TR o FTY
HCE A L HA R e W
6 | UK AR AT, R AR 555t ﬂ}
7 |HSE T A R A 5SE =§
8 |FEH ARSI T 5SIEH =%
9 | TAMEIE R A4 T FLAH B 5 0 5 ﬂ}
lo [BEICRBMR T GHRAR TS SN o n i m |y 4;
U [ ARG SRR BATE RS S R S )
g [BHI TR (T R, G BT, AT I T
HEMANS, BERE L HRT % w
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Our misEig ¥ R0 1R /Process Design Analysis Sheet
(Lean Manufacturing Kaizen Summary)/ CE&AEZICEE)

A r=#k/for Product Line: bending pipe line
H BTt Ot 0 N 2% /Measurements H ##/Event Objective S Je i SRR
/Pre-event /Post-Event /Improvement Rate
B M AT B BT 7 R e,
Floor space used (total sq. meeters) #DIV/0!
MR (HZ K) Total| 550,
742 |part travel (linear meeters) 308 -58%
Pt @5 ¥ AE N 0% %% &/ Number of
1|operators required 1.0 0%
Pir @ % W N 0% %% &/ Number of
0 support personel 1 #DIV/O!
1.0| Total number of operators required [-50% 2.0 100%
O| br A i i /Standard WIP -50% 0 #DIV/0!
0| 4E =4/ K /units produced/day 25% 0 #DIV/O!
0.0 |&/ AN /R lunits/operator/day 50% 0.0 #DIV/0!
% A [ 1+ ICost/piece (man,eq,space 10%
1|only) 0.61 -39%
RS R R Y B 1] e,
53.7|Manufacturing lead time (minutes) 26.5 -51%
20|5S%521/5S rating 50% 60 200%
O &  P1I H /Kanban events 2 5 #DIV/0!
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TENNECO Average Lean Results
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e Setuptime P[]
o Leadtime AZfF
e Cycletime fHINIH]
e Downtime {5 T[]
e Operator required A G753k

o WIP DOH £l A7

e F.G.DOH J%\hJEAT

« Distance traveled/part &3 ik P 59
e Floor space 7HhfifR

e Rework 1R T

-60%
-50%
-20%
-50%
-30%
-60%
-40%
-50%
-30%
-70%
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