4.1
41
(Special Vehicle)
Engineering&Production Organization Chart
Mr.Surat
Engineering&Production
|
{[TE] ]
Mr.Surat Mr.Suthep
Engineering Production
| |
[ [ | [ ] [ | ]
Design Engineering Mould&Die Jig&Fixture Quality Production | | | Production Il | | Maintenance
(10) @) (10) ©) @ (120) (59) (13)
41
4.2
2540

87(P-Control Chart)
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Mr Phaiboon
President
MsOrawan | |
Secrelary
M Kido
Managing Director
[ T —— I |
M Muta Mrs Aree MrSural Mr.Suthep Mr.Somehai
Business Group Administration Engineering Production Qualty Assurance
l_—;l L } =, | | } 1 |_%
M Muta MrYodchai || Mrs.Tuanla Mes Aree Mrs Suda Mr Chaiya Production | | Manufacturing | |  Process Qualty MrChaiyasith
Sales Markeling Personnel Accounling Purchasing Engineering Planning Section Engineering Engineering | | Quakity Control
I I
1 [ I 1
cADDesign | [ MoudsDie | [ Maintenance | [pecia Verice | [ Mackine Shop | [ ModdsDie |
4.2
6 truck tractor
41
Spedd Vehide Produdion
Mr.Somchai
Project Leader
|
| 1
Mr.Chaiya Mr.Suthep
Engineering Production |
I
| [ ]
IOesign&Deve!opmentl I Sub Contractor I I Manufacturing I
Part Drawing Modification Painting Frame Modification Part Production Final Assembly
() (1) (1) (4) (12) )

43
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2 -
Mouldé&Die(
Jig&fixture)
3
3
Process, Product function
(
)
(cross function)
top-down
Special Vehicle Production
Mr.Somchai
Project Leader
1
[ | |
Mr.Chaiya Mr.Suthep Mr.Somchai
Engineering Manufacturing Quality Assurance
[ovtoms ] [cuiyeses |
| | | 1 [ I
Part Drawing Development Painting Frame Modification | | Part Production Final Assembly Part Quality Vehicle Standard
(2 (1) (1) (1) (10) () (1) (1)

4.4 ( ( )



4.2

421

added)

2.1

64

(empowerment)

(total value

(



1

truck tractor

7
616 |/
55,000/
( )
L/oE 3
1774800

(4,500 +4,500%0.05+100+225+50)12 = 61,200

1,774,800/17,308,368 = 10.25%

8.

43)
1,346,400/61,200 = 22

428,400 /
1 3 4.2

(55,000 - 26,902)616 = 17,308,368 |/

5.5% 110.7% 11.1%

[

4500  /
29

1,774,800/61,200=29

(
1,346,400 |/

truck tractor

65

10



29

4.2

616
55,000
26,902

17,308,000
1,774,800
10.25%

61,200
29

truck tractor

43

22

1
690
55,000
26,902
18,263,700
1,346,400
1.37%

61,200
22

A o o o o

11

11

66

2 3

720 800
55,000 55,000
26,902 26,902

20,230,560 22,478,400

1,481,040 1,629,144

1.32% 1.24%
67,320 14,052
22 22
3
43

1
1
+1
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4.2.2
4.5 4.6 Standard tack time(
) 2364 | (3.94 / 203 ) standard
tack time( ) 1516 [ (252
/ 317 1) 1 5 2
4
4
5
%!

WG7 2% T
WG6 i B i ;L S —

- | o ; _ O CYCLE TIVE(B)

(wou?Q'GS | e ot - 00 TACK TIME(B)
WG4 O CHH HH
8< G3- ! I m n =l

WG2 b * »i N » ‘_I—
WEL m riderXe  4i/ Ii“;:-;:-;-;a;::l""TM236.4 E—_

0 100 200 300 400 500

time(min)
45 ( )

time Tit
(min)

350

300

250 4 0 CYCLE TIME(A)

200 4 0 TACK TIME(A)

150 4

100 A

T T T

WG1 WG2 WG3 WG4 WG5 WG6 WG7
(work group)

46 ( )

4.4

1008.5 661.4



WG1

WG2

WG3

REAR FENDER

FLOOR FRONT

BODY SIDE

4.4

236.4

184.7

111.0

=

rear fender 118.0
NAV710
2
1
116.75
1
90
2 62.0
2 3
floor front
jig & fixture
trolley

(-)

68



WG4

WG5

WG6

WG7

STAY AND BRACKET

COUPLER ASSEMBLY

BLACK PAINTING

FINAL INSPECTION

163.6

205.5

80.0

31.42

120.5
jig & fixture
1
1 151.6
coupler -
65.0
open booth
1
275
2
4 1
2 12

10

1

1

(-)

17
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43
ABC
Analysis
A B C
1.
( )
H. Ford Dickie General Electric(GE)
" (ABC Analysis Technique)
. 1
2
3 3
Cumulative value of annual use(%)
1955
$< = /’”/W
/
/ A B G
26% 50% 100% of inventory items

4.7 ABC Analysis



ABC Analysis

Spencer B. Smith (1989)

w >

15- 25

11

A 70-80
15-20
20-35
5-15 50
45
4.5 ABC
A B Cc
Exp.Smoothing with Exponential Simple average
management review smoothing
Wagner-Whitin LTC EOQ with large safety
stock
Y
(Service level)
/
12 17.40 1,167,930 71.96
22 31.88 301,260 18.56
35 50.72 153,780 9.47
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5 88 988 R8I BBIIHR

bwmpg

BRg BB © ® No o

B

&8

4.6 Al C
A 9
( 2 ) B 22 C 35
MAX60-MIN30
4.6
/ ! I MINstock30 | CUM-mIin30 : MAXstookce : CUM-max60 j Classified ;
Coupler 36DVI 21938 1 658140 | 658140 1316280 1316280 A |
Fender-Rubber 5072 4 152160 i 810300 304320 16206 ; A
Plate Coupler j 2692 1 | 80760 ; 891060 161520 | 1782120 A
Floor-Center 2415 1 72450 | 963510 144900 1927020 | A
Side Guard RH 1566 1 46980 j 10104 93960 202 80 j A !
Side Guard LH 1467 1 44010 | 1054500 88020 j 2109 0 ; A
BRKT Coupler RH i 1347 1 40410  j 1094910 80820 j 2189820 | A !
: BRKT Coupler LH 1347 1 40410 j 1135320 80820 , 2270640 A |
Tool Box assembly 1087 1 32610 I 1167930 65220 ;2335860 A
Stay-FDRCTRRH ; 1080 2 32400 ;1200330 648 I 2400660 B
. Stay-FDR,CTRLH | 1080 2 32400 I 1233720 648 2465460 B
STC assembly 860 1 258 | 12585 51 0 I 25170 j B
BRKT-STC 694 4 j 20820 j 1279350 41640 | 2558700 ] B
Stay-FDRRRRH | 576 1 17280 | 1296630 34560 2593260 | B !
Stay-FDR,RR LH | 576 1 17280 j 1313910 34560 2627820 j B
Stay-FDRFRRH 554 1 16620 13305 33240 2 1060 j B i
- Stay-FDR,FR LH 554 1 16620 1347150 33240 I 26943 B
Fender-front LH 540 1 162 13633 324 2726700 B
Fender-front RH 540 1 162 1379550 32400 I 2759100 B
: Support-Toolbox 500 il 150 13945 300 I 27891 ; B |
Floor-Side RH 450 1 ; 135 I 1408050 27000 2816100 | B |
Floor-Side LH 450 1 135 1421550 27000 | 28431 B ;
Floor-Front 430 1 12900 | 1434450 25800 2868900 | B |
Beam-Rear 388 1 11640 I 1446090 23280 2892180 B ;
. Fender rear LH 385 1 - 11550 1457640 231 2915280 B
Fender rear RH | 385 1 ; 11550 ;1469190 23100 2938380 | B ;
Fender CTR ,RR 350 2 ; 105 I 1479690 21000 | 2959380 | Cc
: Front Plate ! 322 1 ! 96 I 1489350 19320 | 2978700 ! Cc |
Beam-Front ! 280 1 84 | 14977 168 29955 | Cc J
Block Guide RH i 278 1 i 8340 ;1 6090 16680 ;3012180 c I
Block Guide LH 278 1 8340 I 1514430 16680 i 28860 | c
. Plate ; 160 8 ; 48 ;1519230 9600 ;3038460 ] Cc
. License plate 150 1 ; 4500 I 15237 9000 ;3047460 Cc ;
BRKT-Beam Front 140 2 | 4200 ;1527930 84 ;3055860 C |
BRKT. Beam Rear ; 140 2 I 42 121 8400 3064260 c ;
Rear mud guard | 140 2 42 ;163 8400 | 3072600 - c I
Coupling stopper I 138 6 4140 j 1540470 8280 j 3080940 ! c
Rear stopper j 120 2 i 3600 j 1544070 72 j 3088140 | c |
Bracket STC LH j 109 1 3270 j 1547340 6540 j 3094680 | c
: Bracket STC RH j 109 1 j 3270 ;1550610 6540 ;3101220 | c ;
. p/s Protector i 60 1 1350 1551960 3600 I 3104820 c
Plate mud guard . % 2 ; 1020 I 1552980 2040 i 31068 ; c
: Miscellaneous ! 1652 <> | 49560 1602540 99120 32059 Cc .
TOTAL 1 53433 68 1602540 3205980
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0 Coupler 36DVI
. 2 Fender-Rubber
51EMsTudIuLsENaLsIUSTNNAIAIN E}SE,‘? coupter
1 Ide Guardl RH}
II| iouard LH
t Coupler RH
0 rkt Coupler LH
: m Tool Box Ass
1 Stay-Fdr, ctr
20000 - 8 tay-Fdr, ctr LH
! ¢_Assembly
HBRKT-STC"
tay-FdrRR RH
1 fta F r. RRLH

& tay ll-dr FrLH
15000 ~ Fender front LH
g gendeh f[lc_)ntlgmﬂ
A p upport-Toolbox
TIAANRNRULE : FIo%Fr) deeﬁRH?

I0 Eioor-lszlde LH
oor-Fron

10000 ++ [ Beam-Rear

0 Fender rear LH

g Fender rear RH

g Fender CTR RR
Front Plate
Beam-Front

% Elock Guide(RH
Block Guide L

i Plate

0 License plate

Brkt-Beam Front

%Brkt Beam(Rear
Rear mud (juar

- Coupllng opper

0 Bracketg 8(L
? 1 éracket T
m p/s Protector
late mud guard

5000

48

MAX-MIN

3500000
3246840

CUM-max

3000000
6700

Part List
2500000

,
/ ——MIN stock
2000000

yaAIMSIALTNE / 1622970
1500000 —rpO—— CUM-min | < CUM-min

1316280
1000000

= MAX stock

658140
500000

@m—CUM-max

...........

srEnsaUFY

4.9 MAX60-MIN30
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ABC

C 2 (TWO BIN)

za-bh-c+d

coupler a=60,0b=20,¢c=10 d=15
=60-20-10+15=45
(Lot size system) Deterministic

(Economic Order Quantity,
EOQ) Deterministic

Probabilistic



g > W D

(C1)

2538 20)

TC@@) <

TCO* + )

TC(O") < TC(O*- )

g* (q*-u)<2C3r/Clkq* (g + )

47

TC(gq*) =1/2 ¢, g + c3r/q

g* = V2C3r/ci

(")

1,000
3,000
2,500
30,000
125
36,625

15



o g s W N p

g==60

g* = 42.9

76

48 (C3)

(C3)

5,300

1,800

8 26,902
54,000

4,200

1,600

93,802

%0/ ( ) (C1) 36625 [ |
(C3) 93802 ! 30

q* (g* - 30) < 2(93,802)*(360) /36,625 < g* (q* +30)
(1800< 1844.02<2,700) 60
TC(q*) = 1/2C1*q +C3* rlg

12(36,625)(60) +(93,802)(360)/60
661562

1
1

= 2cava
= 2(93,802)(360) / 36,625

=429

TC(g*) = 12 Cl*q +C3 rlg
= 112 (93,802)(42.9) +(36,625)(360)/42.9
= 23193056
39.6%



21
2.2

2.3

a

aD
aT

5%
1%

4.9

2.33
1.88
1.65
1.28

1.65
2.33 a

1%
3%
5%
109%

4.9

77



oy o1 B ow PO

888 -

= (XMaX = XMIN)-Gorrrrrrverrvrmssrsssssmssssssssssssnens 2)

Xmax

Xmin

g 4.10

4.10 g

() 9) () 9)
0.8862 T 0.3698
0.5908 8 0.3512
0.4857 9 0.3367
0.4299 10 0.3249
0.3946 12 0.2887

B

60 60 60 60 60 60 60 60 60 60

30 42 30 72 2 48 48 88 3 4

0 18 30 +12 +12 12 12 28 24 6

D = (30+30+42+30+72+72+48+48+88+36+54+66)/12 = 51.3 |

T =(0.5+1+0.6+0.45+1+1+0.5+0.45+0.6+0.35+1+1)/12=0.70

a =165 ( 59%)
a D= (88 - 30) 0.2887 = 16.74
CTT= (L - 0.35) 0.2887 = 0.187

~
1

DeT+a(D «at+aDVita.at)
(51,3)(0.7) + 1.65 {(51.3)(0.187) + 16.74"0.7 + (1.65)(0.187)}
= 35.91 +43.56

=78.65 « T8

88 -

78

616

-104



B (Stay fender center, STC assembly

78
35.91 1 36
42
3. 2 (TWO BIN)
2

2

( )
C 35 holt nut screw

(CID

ABC

ov)

19
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2a.

2b.

2c.

a1

411

- c [ K -
\\ 111 \
blank size
SO
i
5y
P~1T~( w

80

| 1 Blank size
L = (Punch
all around length )
2. Strip -
3.
4,
5. V-block 88
L=L1+ L2 + X X
' x=[2 7t(r + a)*0]/360
r=2t
78
P =15 Lt*Gb
t Gb tensile
strength 38 kg/mm2
9. Die Carrier
10.
Pallet
11
12 Cam drill
13.



/\

—f-f
«.J |\
K It"HIJ ~ ~

.XO

VW V.V .V hssA

<MD

srgrod

noie

I&L. A

LU

| £7a
Keep StliMh-disram*
W
1
fISIZ &
nnan ,

14.

15.

16.

17.

20.

21.

22.

23.
24.

Hoist

(L>2a)

drill jig

Hand lift truck, Hanger, Electric

CNC Dirilling machine

drill jig

81



7. dgwimsanagey

8.
2 -
Rl
S
8a. TUIINLAY
s - Nf“”
k" ' 5o
33 1
Nk
T 5
ot
8b.
9.
'm
1t N..
. 2
|o _-WJ-- ----- ,\] .....
SN o 2N 2;

32
39
34.
35.
36.

35.

37.

82

torque bolt&nut

masking

Stay fender center

rear fender
Rubber fender
3 45
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45
30 /
i} i}
4.10 forklift overhead crane

1. Rea
fender rubber

2. 50-70%

3. Jig & fixture

4,

) die carrier 2

CESN gl

410 Die carrier



4.6

C

(defects)
2

P-Chart
P=
QA-WIP-001 146

Control limit

2. (trend)

3 ()

(centerline)
4, cycle

P-Chart
C-Chart

QA-FIP-001

C= defects

Control limt=c+ 3 C

Pm=Xpn / En

=pmt 3 Apm(i- p)/N

(point outside control limits)
6

84

147



46.1

Date Sample #

May 1997

June 1997

2-29 July 1997

Aug 1997

Sep. 1997

C-Control Chart

1

© 0o N oo o b~ w N

N e I P
S b B 8 5 &G R &K E B

(QA-FIP-001)

2540

20

413

413

# of defects

8

B N R N WwWw dA WD DO W N O~

o = O B

147

25

40

week #1

32%

week #1
12 %

week #1
12 %

week #1
8%

week #1
4%

6/25 00 =24 %

week #2
28 %

week #2
24 %

week #2
16 %

week #2
4 %

week #2
0

85

(Defects)
10%
centerline 3(7
QA-FIP-001 147

week #3 week #4
20 % 16 %

week #3 week #4
16.7 15.0

week #3 week #4
12 % 8 %

week #3 week #4
8 % 4 %

week #3 week #4
4 % 0
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20
XCj
i=1 =62/20
20

=310

Centerline

UCL=c+3 V. =310 +3 9310

= 8.38
LICL=c-3Ve =310-33/3.10
=-2.18
LCL<0
C Chart defects 20 sample

UCL = 8.38 LCL=0 centerline = 3.10

_g 7 ——UCLS8.38
e —&— Actual
S 4

—&—CENTER 3.10
—>—LCL 0.00

© = N W AsE OO N
G R
n
q

llllllllllllllllllllllllll

1.3 5 7 9 11 13 15 17 19

411 C-Chart



2541

LOT#

© O N o o B W N R

K B &

13
14
15
16
17
18
19
20
21
22
23
24

4.6.2. P-Control Chart

146
24

1

LOT#L

sampling(n)

55
55
50
40
35
35
30
40
30
55
45
55
45
50
40
30
60
41
40
45
40
30
30
44
1020

87

QA-WIP-001
30 60 2540-
4.14
Control Limt = pmt 3 7pm(i- p) /
=0.197 + 3 7 0.107(1-0.33)/55
UCL  LCL=034 005
4.14 P-CHART
(Pn) (P = Pn/n)
st m (1 p) 1 e e b
18 0.33 0.34 0.05
15 0.27 0.34 0.05
12 0.24 0.37 0.02
9 0.23 0.38 0.01
10 0.28 0.39 0
10 0.28 0.39 0
7 0.233 0.40 0
74 0.18 0.39 0
3 0.10 0.42 0
13 0.24 0.35 0
8 0.18 0.38 0.01
10 0.18 0.36 0.03
7 0.154 0.38 0.01
12 0.24 0.37 0.02
7 0.18 0.39 0
7 0.23 0.40 0
n 0.16 0.35 0
4 0.098 0.39 0
4 0.10 0.39 0
9 0.20 0.37 0.02
7 0.18 0.39 0
6 0.20 041 0.01
4 0.13 - 0.42 0
2 0.045 0.39 0.02
201 0.197
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4.12
P-CHART
cycle
6
LOT#13, #14 1415 centerline 19.7%
6 - ..2540
23.3% 10% 2540 |
20%
154% 1
98%  45%
pm= ( / )=x Pn/Xn
pm=201 /1020 = 0.197
Control Limit = pm 3V pnfl - P)/
W 0.39
RS —o—UCL
—E—ACTUAL

B197 | _A—CENTER
—%¢—LCL

&2 0.045
0

12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

412 P-CHART
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4.15

FLOOR CENTER

65 £0.5
pitch 240 £0.5
3 1 (Cp<t)
drill jig
strip layout
blank size Cp
1,00<Cp<1.33

1.33<Cp<L 67



4.15

}
P-Chart C-Chart Check Sheet
(%)
AX >5.6% ‘ ’ 100%
>205% . . 120
Undercut
Blow hole
Welded Crack >20.3% o o 0
Penetration quality
Overheat
2 >24.1% ’ . 0
pitch 2
Bolt & Screw >227% . . . 1(1)%
Fogging. Chalking
Running, Thickness >230% . . . 100%

Appearance >20 ].% . . . ]QPA)



sheet

91

46.3
' ( )
. Cp
(total tolerance) Cp = T/6G
1
shearing
25.6 %
100% check
2
(punch) punch die
punch die
3,
undercut, overheat, blow hole, crack
20.3%

1 20



pitch
weled nut
layout marking
Jig & fixture
24.1%
Cam il pitch
1 20
5.
SCrew
100%

sheet

6.

()
23.0%
2 24

Control Chart

1.

20.1%
Coupler

20 . ) (2500+10.0 . ) (6820£20.0 . .

C-Control Chart

92

bolt nut

22.1%
Check

(13904



4.7

8

(Process Layout)

93

10 10!
l ]
l J
]
N N
C2l ZKij LijDij o ()
=1 j=L
0
forklit 250,000 5 300
=250,000/(5x300x8) = 208 |
forkift 30 |/ forkift =508 |/
Hand lfter 25000 = 15000/(5x300%8) = 105 |
Wheel truck 1500 = 1,500/(5%300x8) = 0125 |

(30+ 50.8+1.25+ 0.125) =82.175

/



4.7.1

4.16

1.Store-Shearing
2.Store-NR Compression
3.Store-Bending
4Store-Welding
5,Store-Drilling
6.Store-Sub ASSY
7.Shearing-Bending
8.Shearing-Welding
9.Shearing-Drilling
10.Compress-Final ASSY
11.Bending-Welding
12.Bending-Drilling

13 Welding-Drilling

14 Welding-Sub ASSY
15.Drilling-Sub ASSY
16.SUbASSY-Final ASSY
17, Final ASSY-Painting
18 Painting-Inspection

@)

50

4.16

100
100
150
100
40
50
15
30
50
100
50
50
50
50
25
25
125
100
1210

[N O PN O ) © J SN SEN \O R SENEENY FU N G IR QR SR I8 )

[N
oo

N N
C=1 Z ku LijDj
-1 j=L

¢ = (82.17)(38.3) = 3,147.1

(
SPAN 50
(Din
2
2
3
2
0.8
1

0.3
0.6

—, D -

0.5
2.5

242

/

)

SPAN

W

94



4.7.2

SPAN
50
417
417 ( )
SPAN 50 *
(L (Pi) (Li* DY
1.Store-Shearing 1 100 2 2
2.Store-NR Compression 1 100 2 2
3.Store-Bending 1 150 3 3
4.Store-Welding 1 100 2 2
5. Store-Drilling 1 100 2 2
6.Store-Sub ASSY 1 80 16 16
7.Shearing-Bending 1 15 0.3 0.3
8.Shearing-Welding 2 30 0.6 12
9,.Shearing-Drilling 1 50 1 1
10.Compress-Final ASSY 1 50 1 1
11.Bending-Welding 1 25 0.5 0.5
12.Bending-Drilling 1 10 0.2 0.2
13 Welding-Driliing 2 2 0.4 08
14 Welding-Sub ASSY 1 15 0.3 0.3
15.Drilling-Sub ASSY 1 15 0.3 0.3
16.SubASSY-Final ASSY 3 25 0.5 15
17 Final ASSY-Painting 2 Rl 0.6 12
18, Painting-Inspection 1 100 2 2
23 1025 205 233
1)
N N
C=1 Z K LijDij
=1 =1
¢ =(8217)(23.3) = 19145 |/
12325 |/

39.16%



FROM-TO-CHART

4.18
wheel truck
4.19
operation process chart
4.13
31 3

assembly)

forklift

96



FROM - TO CHART

—
o

418
FDR
240 240
1,380
240 1,620

FROM-TO CHART

840
240
480
2,580
= 3,840
EE 60

3,900 4,080 60

3,960
2,100
240
1,320
2,220
2,580
3,840
60
60

16,380



Truck unit
Truck unit
Truck unit

Truck unit

2,100

240
240
420
120

1,380
660

240
1,080
240
1,740

2,580

3,840
(60)
©
(60)

®

~

e R e R L e R e e B B o B ===

O OO (wiwlw) O o

O (whlw) wiwiwiwilwiw)

419

<< < << << < << << << << << << <<

compound

Wheel truck
Wheel truck
Hand lifter

Wheel truck
Wheel truck
Hand lifter

Hand lifter

Hand lifter

Wheel truck
Hand carry
Wheel truck
Wheel truck
Wheel truck
Wheel truck

Truck unit

[N S ) [l el 2 © J TNy EEENY NG J BEE Y SEENY/URN G RN SEE |\ Ry SNy HY

DY
[ee]

100

£ 838888888088

25

125
100

1210

100

1,025

Cb



le

Part Stock

T railer
Assembly
Area

Light truck

Cargo
Assembly

N
M aterial
Stock .
Managar.
Roofh

Cc an- a
teen
| Toilet
room

Purchasing

: room

50 m-

Special purpose vehicle

Light truck
A ssembly

Body parts
assembly

Stock Area

Guard

0>K'

50 m-

Sheet metal forming area

4.13

50 m

Paint
Booth

50 m
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