31

2548

2547 2548

(Polyurethane Foam)

(Polyurethane Foam)

49%

1

(Car Seat) 2

2547



(First Tier)
2513
(Slab stock Polyurethane Foam) (Molded Foam)
(Rigid Foam) PVC
2546

11 8 L 1

2548
60%  40%
380
130 : 7
(Process Engineer) 200
60 60 14
50,45,10,10,8,8,6 1,99332
25-3H 45 18 -25 38
6 50

() 3
5-10 55 0-5 25

69

250
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31
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PocenExgaeer || Uefuumn || mummns || sauimed N U Y me UE MRS
Sl
(Sale Section)
(Sale  Administration)» 1
(KPI) % Sale Growth % Forecast Accuracy



n

(Production Planning Section)

(Production Planning Department)

Stock

(Raw-Material Store Department)

(KPI)
Raw-Material Inventory Turnover

(Material Store Department)

(KPI) Material Inventory Turnover

(Finish Goods Store Department)

(KPI)
Finish Goods Inventory Turnover

(Delivery Department)



12

(KP1) On Time
Delivery

(Production Section)

10

Seat Line 1 (Seat Line 1Department ; Linel)

256,225 3,074,700
55%
08.00 - 17.00 . 17.30 -
02.00 . (KPI) %Reject % Repair

Seat Line 2 (Seat Line 2 Department ; Line 2)
Seat Line 1
222,062 2,664,740
60%

Headrest Line (Headrest Line Department ; Line3)

218,830
2,625,960 60%
(KPI)
Saddle Line (Saddle Line Department ; Line 4)
259,272 3,111,264

40 %
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(KPI)

EA Line (EA Line Department ; Line 5)

90995 1,091,9%
30 %
(KPI)

Product Engineer

(Materials)

Engineering

(KPI) New Model Schedule Met

(R&D Department)

Senior  Technical
Manager Senior Production Manager

Production Improvement
Layout
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(Rav"Material Mixing Department)
R&D
3

VAIVE (VAIVE Department)

(Maintenance Section)
4
(Electrical Department)
(Mechanical Department)
TPM (TPM Department) TPM

TPM Center(Total Productive Maintenance Center)

TPM



5

(Quality Assurance Section)

(Quality Assurance Department)
Product Engineer

(KPI)
External Reject , Internal Reject(Final Inspection),APQP Phase Status , On time
PPAP , Cost of Quality , Customer Complaint

(Quality Control Department)
2 Final Inspector
(Hardness &
Weight Test Laboratory) (KPI) Internal
Reject(Final Inspection),Customer Complaint

(Measurement Equipment Department)

(Measurement System  Analysis)
(KPI) Calibration Schedule Met

(Raw-Material Incoming Department)
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(Material Incoming Department)

(KPI) Production
Line Returned Material

(Sub-Contractor ~ Quality ~ Development
Department;  SQD)

(Central - Document  Control)

(Quality System Department)

(Corrective Action
Request ;CAR) (Preventive Action Request ;PAR)



(Process Engineering Section)

Process Engineer
2

Process Engineer

New Model (KPI)
First Time (RFT) ,%0EE, % Yield , % Reject,% Repair

(Tooling  Engineer)
(Mold™*

( (Purchase Section)

SQD
(KPI) Sub-Contractor Score

Import /Export

17

% Right
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Computer (Computer Section)

Computer Computer
Computer

(Personal Section)

(Training need)

KYT

(Accounting and Credit Control Section)
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(Polyurethane Foam)

2 13

13

237-245

79

Model
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Production ,Sale & Export of Automobile in Thailand

—<&—Production = —&—Domestic Export
1000 . I R R R L
900 » 928

800

700 /‘/7 .

B =y e
] w5

=
400 ‘/:g \ A’(A o 409
300 St S2y

200 == == \\“. 4/(55.4 152 75 B0 =2
100 L
42

NE L R s U .
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Unit( x 1000)

32 , 1994 - 2004

O Production

Target for Automobile | mDomestic
| O Export

2000000 3 =
1600000 s
1200000

800000

533176
400000

| 2003 | 2006 2010

33 2003-2010



31 2005
Production ~ 1,100,000 Units N
—19.6% Increase
Domestic Sale —700,000 Units /s
-12.9% Increase
Export Sale - 400,000 Units . N
-25% Increase
Automobile Production (Jan. -Apr. 2005)
\
WL s165-1 A
6 - Jtrrnis
pnnnn - trSTes o 66947
40000 -
Jan  Feb Mar  Apr May Jun  Jul Aug Sep Oct Nov
34 2004 2005
3.2 2005
Production 3,100,000 Units
—7% Increase
Domestic Sale 2,200,000 Units /s
-10% Increase
Export Sale 900,000 Units /s *

-3.5% Increase

Dec



Motorcycle Production (Jan. -Apr. 2005) ko

350000 - = o S —a—zoos:
300000 = - :
250000 1 N e /“w:mim
200000 o S 2uz80 W”
150000
100000
50000
f ' : / \ y 3 ! T T T
Jan Feb~ Mar Apr May Jun. Jul  Aug Sep Oct Nov
35 2004 2005
, SMEs
2005
' 2006
(First Tier)
2546 - 2547
(Polyurethane Foam™1
(Car Seat), (HR) ,
(AR)I (Saddle) 33
2005 (Car Seat)

(Headrest) % 4%



33 2003-2004 2005

~ ComparebyPiece: : G"mwebjweiét}

2003 2004 32005 fngm_ 2003 2004,

i by,
P

|

T

66%. | -81% Uss%

33

(Intermittence)

Shop
(In Line Process>| (Out Line Process®

1.4 8

. Month Jan-Dec Jan-Dec Jan-Dec, . MonthJan-Dec TansDee Jan-Dec

32% DagwsiUsiz)  smar  340) Daswe Osoxy)

35% Tawl  mr | osswrdars Tain

83

Job



In Line Process
(Mold) 180

QOut Line Process
190

Kanban

10

( Components)

In Line Process

90

14

84

90

(De-mold)
Insert
250



Insert
34
)
2)
3)
Insert Wire

Traders

Insert Frame

1
3
(Import)
(Local)

Traders

90

(Subcontractors)
(Source)

36

8



3.5

86

40%

50%

O lmport

M Local

0O Customer

3.6

Jdeo 9 B e

Insert Frame

10

40

50
Sub-Contractor
Insert Wire



34

Code

34
Quality Defect Mode
(Specification)
5
Component
Sub-Material

Component

Description

(Specification)

Insert Wire .Frame

87



AA

AB

Sub-Contractor ~ Component il ? ,
Mold
Wax
/ 1
Parting Line
Component
PO
PO
Component Component
Component Component
Component
(Collapse)
Gas Gas Gas

(Others)

88



35.1

2547

35

fl. 120
3%

274

963

. 812
1. 1969
1393

1041

1757

967

307

2442
12380
% 4 0.235

PPM 2353

215 - 224)
Set Insert
0 0
66 4
246 il
7 i
262 601
5 861
214 467
Y] 108
18 315
600 0
16 0
3 330
1793 2124
0.034 0.052
3 518

262
308
68
115
236
5
1242
4
112
9
2501
0.049

49

Insert

o O o o o o o

107

108
0.002

“
lij

0.007

74

/

2547

El
274
0
%
18
0
5
5
0
a7
23
0
716

0014

1%

o O O O O o o o o ©

[ =>}
=~ &o

122
0.002

B

89

(Final Inspection)

()

60 150
1 724
4 1019
%8 1455
0 1761
2 3022
% 2402
5 1382
34 3499
12 1879
7 566
4 2962
394 20821
0007 039
7 3957

()

393529
405872
453636
370241
437599
415463
410210
383185
443978
557547
491902
499204
5262366



2548

PPM

3.6

933
506
652
2091
0.138

1383

vu Set Insert - Insert
)

ki) 115 2 1

26 0 65 0

0 1 1 0

61 116 108 1

0.004 0.008 0.007 0.000

40 7 71 1

35

3.6

Set Insert

2091,332,331 , 116, 108 146

2548

o o o

0

2548
/
5
0 21 20
332 50 o
0 0 84
332 31 84

0.000 0.022 0.022 0.006

220 219 56

2547

Set Insert

12380,2724, 2591 1793

2548

1397
979
131
3040
0.201

2011

1727

(Hardness out of Specification)

90

()
417141
431060

603673
1511874



3.7

Line 1

2548
115
109
155
379
% 0.0916
PPM 916
/
2548
420
138
165
723
% 0.1826
PPM 1826

Line 2

108 PPM

26

26

0.0001

Set Insert

237PPM

Set Insert

723,331,234, &3

319

32

43

0.0108

108

Insert

Insert

5

Line 1

0 0

0 98

0 0

0 98

0 0.0237
0 237

2548

916 PPM

Line 2

0 0

0 234
0 0

0 234
0 0.0591
0 591

2548

281

50

331

0.0836

836

2548

0 115
0 207
0 155
0 477
0 0.1153
0 1153

477

2548

)
1 735
2 450
6 182
9 1367
0.002 0.3453
2
22 3744

1482

91

(G
111221
110394
191910

413525

)
132884
110291
152692

395867

1826,836,591,
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3.9 Line 3 .- 1. 2548

2548 yu Set Insert - Insert / Supplier
X )
f ()
0 35 115 0 0 0 0 9 15 174 119581
0 0 0 0 0 0 0 12 37 49 116748
0 0 0 0 0 0 0 7 0 7 147976
0 35 115 0 0 0 0 28 75 230 384305
% 0 0.0091 0.0299 0 0 0 0 0.0073 0.019 0.0598
5
PPM 0 91 299 0 0 0 0 73 195 598

Line 3 .. .2548 230
Set Insert Supplier ,
11535 28 29991 73 PPM

3.10 Line 4 .- .. 2548

2548 vu Set Insert - Insert /
a o )
[ [
398 0 0 0 0 0 0 0 0 398 113455
259 0 0 65 0 0 0 0 0 324 93591
332 0 0 0 0 0 0 0 0 979 111095
989 0 0 65 0 0 0 0 0 1701 318141
% 0.311 0 0 0.0204 0 0 0 0 0 0.5347
PPM 3108.68 0 0 204 0 0 0 0 0 5347

Line 4 o248 1701
989
3108.68 PPM
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352
)
Line 1 ,Line 2 Line 4
, Line 1 Line 2
Line 2 Set Insert Line 3
Line 2 Line 4
Process Engineering

( 26 - 269)
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MACHINE

ifinnuma

wiu PM i Update

X

msi PM
mﬁus:u:iwnﬁa/{"“m
w0 A A ATWALDIA

Aun3pa ins s ning

IV NUAUTY
1A% vaou
< « yanwin
. Fuamnd
Pump UtN Animssan
3 Machine Setun
omnn

b WildRaan——ouo J\ Winnuimdmgasthouens

Pouring Head AUNjoU J Toyavorndniont Punlpadadaulumsda [
nHuNsNgANN Funud
Lifiownisy »| vwmAmuI
hilAmuRw Condition nwHA g namy “P:“" 2aMmIBNM
msl5nljgasia 7\» '\‘/q""“mnmwm fna
NI U mslonfhvawnnuda o = g ]
NARIMATOUNIMI B Lab. anma / fnumwhimivowe
B wan oz ATy i a0 e
msfiou X &3 :’:“i:m” ——  {mawSources
New Formula nmUslsmduia o)
: < nAIm 1Y
wamsiidnimein Porninm wiifs
- 1 soo-
Pioces Eng: METHOD :;;;;T:‘ B MATERIAL
3.7
(Hardness out of Specification)
3.7
(Hardness out of Specification)
)
.
N 1
(Machine setup)
.
2)
. PM PM




] (Pouring Head)
3) |
Specification) ,
Specification)
Line 2
«  Condition

Pump

95

(Hardness  out  of

Process Engineer

( Hardness out of

Line 1



38

Condition

Output

Pump

96
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MACHINE

n33lniaa mivaionivilng
- < & - . 0
<o nINI .
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NAIYVBN avsdnmann
Houzen

METHOD

MATERIAL

3.8

(Seal)



(Seal)

(Seal)
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(Dual Hardness)
(Side) (Hardness
Specification) (Main)

39

MACHINE
mswamu 't uns
. & ullvaym
msn) T Carrier Ui Wi hifimiasieaeu
ol SN, 2 MM 5
MUNLINTG WA “m'}'ﬂ&n“
Al ey Machine Setun P
wahiadion = fofmnuaw saniun
Pouring Head UYHULML W 9= UYE AR YR 3
/ Ywnusze wia Us A
wumsneAin
& F r o,
1 inonsa »| HLIANGAI
s Aud e A MuRINEA Y mammuiy
YEUI YYD WA DY TIAR R DR ST

\

M3DDNUVUHAATUN gunniiw hi'ld spec. <+—msniiumn
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nATAINABY 4&— WEsawivani Yiiinmi
g B o coa
nhnTAINI0 fadmind

msdoadvunlas
mmluamidu MATERIAL

METHOD

39



)

Setup Machine
2)

Conveyor

. (Pouring Head)

1 .
()
3)

Setup Machine

100

Carrier



o ) (Pouring Head)

Set Insert Line 3
Poka Yoke Jig Set

Set

310

¥19N T3 ¥D MUAIM VI

X Pokayoke Jig 9130

- ” -
il Pokayoke Jig fua:'ln'ld’uhuma
B} /V NANT A3 NaoY Jig \douanm
5a3u1% uim R
Tumsria \ .
i 1136 mua nannudm — )
warsuanyhinoas Bumsoulummin g e s
mIuADIMs Set Insert
> AARUMUI
Tilinsealionswaay
hilnn mavaey S m3m nFusoswinnd Windnio sundi Insen

NN MAUMDI \

Tl mualu /

Wonu M ey

Ti'l%saveda

V\ M35 WADUM AR

f Poka Yoke Jig fndw
Insen hisnnnnn

mIAouLIN

A

hilAaswanmnioann q 1% m ualu

N OUNITWN BHAR NATINUMIAINTDY
METHOD MATERIAL

3.10 Set Insert

101



102

)
. Jig
2)
o Poka Yoke Jig
*  Poka Yoke Jig ,
3)
. Setup  Machine
. (Final Inspection)
Insert Drawing
4)
. Poka Yoke Jig
Insert Frame Insert Frame

Set Insert



v )
o ) Poka Yoke Jig
()
()
Insert
J Poka Yoke Jig
353
311
-}
(Hardness out of (Conditioning)
Specification)
(Mixing)

Poka Yoke Jig

PM

Lab.Il

Condition

Output

1

Spec.

1

103

Drawing

Insert



(Repair & Dressing
NG.)

(Ingression)

Set Insert
(Wrong Position of
Insert Setting)

(Repair and Dressing)

(Mold Preparation)

. (Pouring)

(Mold Preparation)

(Seal, Parting Line)

(Pouring Head)

Poka Yoke Jig

Insert

Poka Y oke Jig
Insert Frame

Poka Y oke Jig

104



354

1,511,874

Specification)

782,002.74

3,119

105

3.12
(Hardness out of
2,091 1,383.05PPM
390,982.9

(Overtime)



v % ' scrap

o @

312 ]

Set Insert
N ' S
| 1 8 8 ¥
1
’ 1 @ 1 1 . . !
0 o] .
| (N . . | .
8 : w 1 A ' '
o B o 0 0
2091 61 116
0.138 0.004 0.008
1383.05 40.34 76.72
390,982.9 10,474 7,831.3

PNCR (Product Non-conformity Report)

HI

108

0.007

71.43

23,538.68

215 - 224

Insert

0.000

1.32

993

2548

0.000

Line4

332

0.022

219.6

91,101

Line4

331

0.022

218.93

83,583

78

0.005

51.59

7,694.12

141

103

677

3119

0.206

2063

#Production

(pcs)

477141

431060

603673

1,511,874



3.12
1,383.05 PPM
313

Set Insert
Insert Wire, Components

irunuyu

Total Production (PCS.)
Defect PPM (DPPM)
()

916.51 PPM.

236.98 PPM.

390,982.9
A 115 109
C
F
L 98
115 207
111,221 110,394
1033.98 1875.10
26.335 41918
1(Line 1)
70,982.9
33,565

156
191,910
812.88
36,511

107

2,091
2548 Line 1
379 70.982.9
1 216
98 33,565
478
413,525
11559
104,764
2548
379
98



3.14

Line 2 Defect Name

Set Insert
Insert Wire, Components
Supplier

Wax

Total Production (PCS.)
Defect PPM (DPPM)

()
()
3.15
Line3 Defect Name
Set Insert
Supplier

Wax

Total Production (PCS.)
Defect PPM (DPPM)

()
()

CODE JAN.
A 420
c R
D 21
E
F
G 1
H 1
|
K
L
AB
735
132,884
5531.14
206,067
26,335
CODE JAN.
F 115
H 14
|
AB
129
119,581
1078.77
8,915
26,335

FEB. MAR.
138 165
1
50
2
6
26
234
450 182
110,291 152,692
4080.12 1191.94
114,678 76,494
41,918 36,511
FEB. MAR.
2 6
3
49 6
116,748 147,976
419.711 40.55
5211 671

41,918 36,511

2548 Line 2
Total (B)
23 224,340
43 17,298.68
31 83,583

0 0

0 0

3 571

7 7575
0 0
26 6,344
234 57,536
0 0
1367

395,867
3453.1
397,239
104,764

2548 Line 3
Total ()
115 7,615.30
R 2,787.29
0 0
37 4139.93
184

384,305
478.7
14,797

104,764

108



3.16

Line 4 Defect Name

Supplier

Wax

Total Production (PCS.)
Defect PPM (DPPM)

()
317
Defect Name
!
/
Set Insert
Insert Wire, Components
Supplier

Wax

Total Production (PCS.)
Defect PPM (DPPM)

()

CODE

AB

CODE

® momg o

o r X — =

JAN. FEB. MAR.
398 259 332
65
3
433 324 332
113,455 93,591 111,095
3816.49 3461.87 2988.43

28,943 30,423 40,032

JAN, FEB. MAR.
933 506 652
32 65 u
281 50
115 1
: 2
15 12 12
35 Vihf 26
332
37
1,412 1,030 676
477,141 431,060 603,673
2959.29 2389.46 1119.81
270,260 192,230 153,708

616,198

109

2548 Line 4
Total ()
989 95,660
65 6.240

0 0

0 0
k) 4130
0 0
1,089

318,141
3423
99,389

2548 Line
Total ()
2091 390,982.9
108 23,538.68
331 83,583
0 0
116 78313
3 571
3 1575
0 0
61 10474
332 91,101
0 0
37 4139.93

3118
1,511,874
2062.3
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35
34
) (Hardness out of Specification)
Hardness & Weight
Tag
Process Engineer
(Claim)

24

2) (Repair & Dressing NG.)



(Appearance)

24
6
6
3) (Ingression)
1
Vv
(Mold) (Pouring)
(Claim)
24

7 7

4) Set Insert (Wrong Position of Insert Setting)
Insert
(Mold)
Set Insert
(Claim) 24



3.18

. 11 !
(Mold Preparation)
(SortingXmfi
( 100%)
¢ Set Insert 12
(100%)
. 21
(Hardness
(Conditioning) out of Specification)
(SortingX
( 100%)
' 22 11
41 2.1
(Mixing) (Hardness out of
Specification)
. 41 11
(Pouring)
. 6.1
(Repair & ' 1
Dressing) ( 100%)

(Sorting)
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356 (Occurrence ; Q)
2548 1,511,874 36 3.10
0)
PFMEA 25
35.6.1 (Mold Preparation)
J (Ingression)
L,
()
(Dual Hardness)M (Multiple
Hardness) ( 246 - 247) Line 2
186 2548) 53
100.00 %
10
2.
(Dual Hardness)
( 246- 247) 21
53

20.62% 10



o SetlInsert
1 Poka Yoke Jig
Line 3 112
( 2548) Poka Yoke Jig
967 | 248-249)
9.35%
10
2
Line 3 112
( 2548) Poka Yoke Jig
Tooling 433 | |
248-249)
4.22% 9
3.
Insert Line 3 112 (
2548) PM
Set  Insert
Set 2_A"Tub 248-249)
1.91%
8
4, , ' Poka Yoke Jig
Insert Frame Jig
60
. — .. 2548 Jig
1033/ 5
112 2548 ( 248-249 )
9.94%

10

114



115

5. Poka Yoke Jig
Jig . — .. 2548
Jig Tooling 6 |/
25 | 248-249)
5.87% 9
3.5.62
. (Hardness out of Specification)
L Condition
Material Tank . o— .. 2548
(Process Capability of Temperature control)  Line
12,34 033, 043, 038
(Process Capability of Pressure control)  Line
12,34 0.69,0.56,0.53 ( 250-252)
038 059 10
2 Pump
. o— .. 2548 1
3 8 253-255)

6.25% 9



3. (Pouring Head)
(Nozzle) Output PM 1 /
.— .. 2548
14 ( 256-258)
5.07% 9
1 (Pouring Head)
1 /
. — .. 2548 14
280 ( 256-258)
5.07% 9
35.6.3
' (Hardness out of Specification)
L
Process Engineer
4 2
259) 33.33%

10

116



10

250

.. 2548

28 ( 260-261 )
10.71%
3.
. — .. 2548 2 3
12 ( 262 )
4.17%
4,
Linel  Line?2
Process Engineer

(Hardness out of Specification)

3 Line 1 Line 2
263-264)
1.20% 7



3.5.6.4

. — .. 2548
280 (
258 )

10

(Pouring)

(Ingression)

(Pouring Head)

(Mat Screen)

4 ) ( 256-
1 93.33%

(Repair& Dressing)

(Repair & DressingNG.)

(Parting Line)

()7 | 265)
36.84%

3
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2
13 ( 266)
86.67%
10
3
Line 1 Line 2 ! Line 3, Line 4
1 ,
1 ( 267-269 )
Line 1 ,Line 2
325 Line , Line 4 35 33.75
10
357 (Current Process Control)
2.6
35.7.1 (Hardness out of Specification)

Process Engineer (SPC)



J (

233 ) X—R Chat  X-S Chart
2- 6 (Corrective Action Request ; CAR)
(Preventive Action Request ; PAR)
Process Engineer Control Chart

Process Engineer
(Detection; D)

SPC

Check Sheet

(Visual inspection)
(Detection; D) 8

3.5.7: : (Repair & Dressing NG.)

60

35

(Final Inspector)
(Visual inspection)

(Detection; D) 8



121
3513 (Ingression)

(Mold Preparation)
1 !)

, (Detection; D)
(Mold Preparation)
10

(Pouring)

Process
Engineer

Output
(Detection; D)
:
3574 Setnsert (Wrong Position of Insert Setting)
Set Insert
(Mold Preparation) Tooling

Insert  Poka Yoke Jig



122

358 (Risk Priority Number, RPN)

Process FMEA
(Risk Priority Number , RPN)

3.19 RPN
v 4
Sev. Occ  Dct. RPN
7 » 0 10 70
(Mold ()
Preparation) (Ingression) . 10 10 700
Poka Yoke Jig 0 1 50
¢ Set Insert 8
9 [
(Wrong
Position of , 8 7 A8
Insert Setting) v
Insert
Poka Yoke Jig 10 7 %)
Insert Frame
Poka Yoke Jig ) ! U
[ Condition ( 0 8 560
Pump 9 8

(Hardness out
(Conditioning)  of Spec.) . ", Output S 8

PM I



3.19

(Mixing)

(Pouring)

(Repair &
Dressing )

RPN

(Hardness out
of

Specification)

(Ingression)

(Repair &
Dressing NG.)

Scv.

PM1

Lah.o

(Pouring Head)
1

Spec.

(Parting Line)

Occ
10

10

10

10

10

Dct.

123

RPN
420

420

378

294

441

480

480

480
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35.9 Process FMEA

3.20 Process FMEA
Line 124

FALFEMIEADHECSAIAYSS
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32 Process FMEA

Line 3



126
3. 22 Process FMEA

(Conditioning)



3. 23 Process FMEA
(Mixing)



FAILURE MODE AHD EFFECTS ANALYSIS
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