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Project’s name An Improvement Production Line of Fuel Tank: Model EX 300:

A Case study of Kawasaki Motor Enterprise (Thailand) Co., Ltd

Writer Mr. Siriwaj Kongsri

Program Bachelor of Engineering

Faculty Engineering

Major Production Engineering

Advisor Mr. Noppadol Sriputtha

Job Supervisor Mr. Krin Sutaket

Company’s name Kawasaki Motor Enterprise (Thailand) Co., Ltd

Business Type/Product Motorcycles, Part of motorcycle

Summary
From of the assigned about an improvement production line of fuel tank : Model EX 300
of Kawasaki Motor Enterprise (Thailand) Co., Ltd. Purposes of project is (1) Reduce the
production costs from the current working condition. (2) Increase the production per day from the
current working condition. (3) Reduce the Waiting time of production from the current working
condition. So that. Improvement production line by ECRS (Eliminate, Combine, Rearrange,
Simplify) theory and Line Balancing theory.

Result of project is (1) Reduced the production costs about workers to 108,000 Baht per
year. (2) Increased the production per day from 172 pieces per day to 192 pieces per day or
increased 11.63 % (3) Increased the % Line balancing form 71.47 % to 88.39 % or increased
23.67 % and reduced waiting time form 28.53 % to 11.61 % or reduced 40.70 % from the current

working condition.
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dmsumssunarng l¥nmstuinnauuuaeiied (Continuous Timing) ABAITIVIAN
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Tumsnaatatidugy EX 300 92003g0aumsnauniveg 29 vuaou lasiseadiau
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Plasma Welding

Hydraulic Roll

Plasma Bead Sanding

Backside Sanding

Press 01 (Filler piercing & Burring front cutting)
Press 02 ((Rear cutting&Stamping)
Color Crack Check

Hammering

Backside Finishing

Bracket Spot Welding

Filler MAG. Welding

Check Gap

Sub Pipe Brazing

Pipe Brazing

Flange (Pump) Tig Welding

Plate Inner ass’y Bracket Spot Welding
Washing

Outer and Inner ass’y Spot Welding
Seam Around Welding

Edge Cutting



21.
22.
23.
24,
25.
26.
27.

28.
3.2.3.2 MITUNNIAIVDIT YN THNAADA

M39N 33 LLﬁ'ﬂ\‘lﬂ1iﬂUﬁﬂL’m1ﬂlﬁNxﬂué@ﬂiﬂﬂi%ﬂjuﬂ'ﬁwa@ﬁ\?

Edge Sanding Around
Edge Finishing Around
Bracket CO, Welding
Inspection Jig

Outer and Pipe Brazing
Finishing 01

Finishing 02

Water Leak Test

4

o w

WU U EX 300

4
o w

WU U EX 300
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
Vv
1.Plasma LUNE BUIU 134
welding T uazyhnam
o 18.5 17.7 19.6 14.9 18.5 16.5 159 17.8 17.5 16.22 17.31
A0 U9
ST
2.6 lUngy 1.8
) i v 4 1.86 1.65 2.24 1.8 1.6 1.54 1.97 1.88 1.64 1.83
FUNUMINAT O
4 1
3UNSTUNUMN
s 2.86 | 2.56 3.96 2.66 2.11 1.6 2.52 2.18 2.05 2.94 2.54
00NVINIATON
Vv
41U TUIY
Lﬂ'HJ'UN'UuIé]v% 222 | 2.89 2.28 2.62 2.84 2.76 3.16 291 3.62 2.04 2.73
N
s.iaulalvay
) , 4.02 1.54 1.85 2.03 2 1.88 1.52 1.9 1.98 1.61 2.03
Fuau vy
6.1 FuaU v
. A 2.4 3.24 2.4 2.8 2.13 2.62 2.34 2.31 2.47 2.56 2.53
Taldaunseq
F2 Fl
7.AAATUIY
Ly A 6.66 5.26 6.88 542 7.62 8 8.17 6.69 8.82 7.48 7.1
Imiunsos
8.NATN/AATO
. 97.8 99.2 97.8 98.3 99 98.6 98.2 97.9 95.3 97.51 97.96
191U
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
2.Hydraulic | 1.WGUFUIUY 11.18
roll du vl 281 | 257 | 336 | 214 | 25 | 213 | 223 | 2.64 | 225 | 2.88 2.55
au
2.9Ms
. 6.69 6.63 543 7.04 6.95 5.89 6.93 6.7 7.04 6.47 6.58
Hydraulic roll

3ANFUNUAY
Tnawulde
Aeai 1.6 | 215 | 1.89 | 1.9 | 2.05 | 224 | 2.15 | 235 | 2.18 | 1.98 2.05

a1l

v
3.Plasma 1.%@%1@&114;5’18 29.34

. A A o
bead sanding | 1A JEUDAIE 358 | 278 | 265 | 267 | 20 | 208 | 19 | 287 | 20.1 | 3043 | 2646

Y
uvylgan

2.1 FUNUAY
Tnawulfe
e 345 | 269 | 252 | 313 | 1.6 | 231 | 36 | 299 | 3 3.47 2.88

anudaly

v
4.Backside l.ﬂlﬂ‘ﬁuﬂuﬁl’w 21.72

. A o
sanding R30INT Sand | 149 | 437 | 130 | 18 | 121 | 197 | 26 | 135 | 143 | 16.55 16.28

belt

2.4NFUNUAY
Tnauu
iqueamonil | 501 | 62 | 532 | 565 | 424 | 553 | 653 | 522 | 551 | 523 5.44

Audalll

5.Filler Laalfuinseq 12.6

piercing and M

burring front
2.unziAs lang

cutting . 1.32 | 0.67 | 0.56 | 0.62 | 0.81 0.53 1 092 | 0.59 1.19 0.82

3ahFuauau
Tnawusis
iosvesanil | 539 | 897 | 675 | 651 | 858 | 112 | 565 | 7.61 | 7.94 | 7.39 7.59

audaly




27

Y ' A o ¥ o o 1
msnﬁ 33 L!ﬁﬂ\‘]ﬂﬁﬂuﬁﬂmﬁﬁl@\‘l\ﬂuﬂ@ﬂiuﬂi%ﬂﬁuﬂﬁﬂﬁﬂﬂﬁu'ﬂ]u@u EX 300 (¢19)

Process Element Time (Sec.) Time Total time

1 2 3 4 5 [3 7 8 9 10 AVG. in Process
(Sec.) (Sec.)

6.Rear 1.natjuAnsoq 12.9

cutting and M

stamping 2.unzier Tany

0.22 1.81 0.5 0.66 | 0.77 1.05 1 0.58 1.8 1.67 1.01
20N

v
3NFUNUAY
Taunlfe
a~ 6.08 6.88 7 5.28 498 8.28 14.3 53 5.73 6.32 7.02
SRITEG N faRi!

audalyl

7.Spray color l.ﬂiauﬂdﬁﬁu 13.21
2 5.5 6.76 | 6.58 | 6.58 | 7.61 8.6 8.09 | 5.58 | 5.72 5.76 6.68
crack check | Tuanam

2 MuFvIAY
Vv
UL
wazasvEey | 423 | 518 | 5 | 796 | 7.19 | 112 | 392 | 872 | 59 | 6.09 6.53
EJ I°J
udrnauulay

U

8.Hammering LYEUFUY 64.67

PTG IAL ORI 6 6.75 | 3.66 | 425 | 477 4.1 3.72 3.1 5.53 6.63 4.85
U

2.MAu

2 11.4 | 167 | 122 | 14.1 16.6 | 259 | 163 | 222 | 152 | 27.11 17.75
AYDIAYUIU

3.90ms

41.6 | 423 | 68.2 | 48.6 | 189 72 30.5 | 194 | 23.7 | 33.1 39.82
Hammering

Fl
4 FUUAY
Teunlfe
QuBIaH

audalal

9.Backside Lhms 55.09

finishing Backside 435 | 718 | 725 | 49 | 439 | 533 | 55 | 43.8 | 343 | 52.65 51.97
finishing

9y
24N FUNUIAY
Tnauulde
~ 4.62 3.81 1.54 2.56 3.16 3.58 2.1 2.11 3.25 4.49 3.12
Nuvesaat

audaly
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Process Element Time (Sec.) Time Total time
1 2 3 4 5 6 7 8 9 10 AVG. in Process
(Sec.) (Sec.)
10.Bracket Lilsgnou 160.51
spot welding BKT. " 22.7 17.8 23.8 | 249 | 243 | 254 19.7 | 224 12.9 | 21.46 21.54

Resin frame

PRIEERT]

Resin frame
1&1 Spot BKT.
o 134 134.09 148 144 142 137 138 131 143 142.1 134.72
IMNNULNS

Resin frame

29N

3.A57980U 4.25 2.57 289 | 291 | 218 | 0.85 [ 2.71 | 3.02 22 3.01 2.66

41FuU
wulnauu 1.6 1.93 1.6 | 099 | 139 | 133 | 129 | 1.59 | 22 2 1.59

Thzam

11.Filler LATUFUNU 89.96
MAG wauANINS 681 | 669 | 246 | 439 | 145 | 378 | 5.62 | 3.65 | 2.84 | 2.79 4.05

welding 17309

2.1/52n0U
FauEn 13 1.25 2 127 | 325 | 278 | 25 | 1.63 | 3.96 | 2.21 222

A
AT

-
3.pouiel

WO Filler 431 4.19 4.77 3.17 7.55 2.75 5.73 2.98 2.45 4.45 4.24
MAG
4452noU
Filler MAG 141
oy v 11 9.54 10 8.92 4.45 8.8 11 9.2 7.35 8.55 8.88
AULATBILA?
o Clamp
5.na1lunased
. 64.4 62 62 63.9 63.2 63.9 63 65.2 63.8 63 63.44
191U
6.090 Clamp 3.2 3.76 9.89 2.89 4.45 2.59 3.61 4.2 7.71 3.19 4.55
7.00ATUNY
wdnh'lned
2.16 2.24 1.75 3.07 3.1 1.78 2.05 4.07 2.29 3.28 2.58

=
anIunu

aa'la
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
12. Check 1.Yi@UFiller 44.66
2.8 2.6 2.42 2.98 3.24 2.87 4.01 2 2.65 2.23 2.78
GAP gauge
2.4/52n0U
9.12 10 9.58 7.41 7.98 6.17 10.2 6.02 11.7 8.83 8.7
Filler gauge
3.0 Gauge
’juﬂtléj’sﬁWﬂﬁ 50.2 15.4 9.56 13.2 14.3 10.7 17.1 11.4 14.3 12.94 16.9
7329739
4.990Filler
6.75 8.94 12.4 22.1 7.83 7.94 11.2 7.79 12.2 12.65 10.99
gauge
5. WOUFiller
1.25 5.46 2.03 2.41 3.94 1.7 1.58 1.8 1.53 1.35 2.31
gauge hl‘lJ’JN
6. N FUNUAY
Tneuulie
-, 3.14 4.24 2.14 3.62 3.36 2.46 2.3 3.74 2.35 243 2.98
NUVDIFDU
udall
13.Pipe l.ﬁﬂg Filler 437 13.4 5.08 4.08 3.99 3.62 3.94 2.86 3.35 3.11 4.78 52.09
brazing 2. Uszney
Pipe l‘iﬁﬁ/ﬂ 11.2 12.1 12.8 13 11.6 11.5 13.9 13.4 143 12.37 12.64
Y
FUNU
3.9
30 36.6 27.7 26.3 24.2 27.2 334 26.5 28.2 | 2691 28.7
Brazing pipe
4. 913539891 7.17 2.47 3.69 1.9 2.54 4.2 2.77 2.59 1.98 1.54 3.09
v
SAAUNFUNY
"hhmm 1.83 1.38 2.57 3.89 3.7 3.28 4.02 2.37 2.63 3.13 2.88
AW
14. Subpipe | 1. Useneu 25.78
. 8.59 7.4 7.01 9.63 11.7 7.87 9.67 9.33 10.8 11.12 9.31
brazing Pipe 191 Jig
2. Brazing pipe
10.2 10 7.23 14.6 10.5 7.72 10.9 11.4 12.7 16.7 11.19
welding
3 hFuuAY
Tnsuulde
- 2 2.72 3.53 3.15 2.97 1.88 2.62 1.35 2.69 1.06 2.4
NUVDIADIU
audaly
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
15.Flang 1.1igy Flange 74.85
(Pump) tig unlsznoun 23 2.82 | 2.57 | 293 2.38 3.61 2.99 | 3.56 2.3 1.43 2.68
welding surnses

2.ATUTUNY
1J11]33ﬂ®ﬂ!5191’1 4.53 4.56 1.29 7.51 2.83 3.04 3.12 10.7 6.26 3.88 4.77

fuuaTed

3.na1u/A504
. 56.6 | 59.1 56.1 545 | 562 | 559 | 55.7 | 583 56.3 | 58.17 56.67
haw

v
4.00AFUNU

4 315 | 424 | 25 | 189 | 1.6 | 162 | 12 | 175 | 125 | 1.99 2.12
2ONANIATOY
503529801 344 | 224 | 3 | 406 | 293 | 428 | 657 | 1.09 | 2.96 | 2.19 3.28
v
6.1 1FUNUAY
Tnauulde
- 473 | 384 | 174 | 184 | 2 159 | 2 | 219 | 13 1.7 2.29
NUYBIANH
audalal
16.Plate 1.HOUTUIY 51.87
Inner ass’y WUt | 432 | 413 4 | 242 | 212 3 1.41 4 22 | 284 3.04

bracket spot U

welding 2.4101 Plate 41
Usgnoudiu
L 43.8 44.1 36.1 56.5 40.5 423 48.3 36.5 47.6 | 49.72 44.54
Inner 1427 Spot

welding

Fl
3. FUNUAY

TaJnauu 4.04 33 3.01 3.55 | 5.1 | 3.7 | 5.17 6.8 2.92 5.87 4.29
GRENRN")
v
17.Washing L.AYUTUINU 94.94
g A 8.86 10 8.52 | 9.13 10.5 6 924 | 836 | 8.72 8.07 8.74
VAT

2.na1jun3oq
. 78.1 716 | 774 | 777 | 779 | 763 | 182 | 784 | 71.7 | 76.48 77.58
haw

v
3.NYUFUNU

@ulihned 112 | 858 | 108 | 9.74 | 7.86 | 982 | 3.5 | 854 | 7.3 8.92 8.62
TRz
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
18.0uterand | 1.U52n0U 57.2
Inner spot Fuaun
v e oy 184 | 189 | 158 | 227 | 169 | 223 | 209 | 224 | 155 | 18.6 19.23
welding AeNULAITA
@ Clamp
2. MEVFUNU
- . A 2.3 2.01 2.23 1.34 0.58 3.19 1.8 2.69 3 2.67 2.18
AUNGUATOY
3,913 Spot
24 222 2.14 20.8 232 24.1 24.1 24.4 223 23.6 21.07
around
4.9NTUNUAY
- 221 1.36 2.86 1.24 0.35 0.77 2.72 1 0.47 1.81 1.48
Tanenulae
5.09A Clamp 5.8 6.46 22 13.9 9.14 11.7 6.59 9.95 11.6 12.42 11
6. 1NFUU
anllnaun
" 221 | 243 | 236 | 198 | 1.87 | 293 | 2.14 | 274 | 1.84 | 1.93 2.24
Tazauves
aoniiausall
19.Around 1Liszneu Jig 101.7
Y oo 1.77 2.2 2.1 32 1.59 1.79 1.35 1.85 1.49 2.1 1.94
seam welding | 1 UINUBUNU
i
230wl
v 4 6.48 5.74 4.94 3.52 4.75 4.95 3.89 3.91 5.31 5.13 4.86
IVUHIAAT B
3AUBDNNI 1.73 0.96 1.34 2.93 2.1 3.37 2.34 2.33 2 1.97 2.12
4.na1fuinseq
. 83.2 87.5 85.6 87.1 89.4 86.8 84.7 86.7 85.7 86.66 86.33
e
5LAUNTEY
2 2.9 3.39 3.39 3.13 3.51 3 2 3.95 1.27 3.5 3
Fuanu
sahruaulyl
o 3 1.9 2.83 3.52 2.5 3 1.51 2.27 2 3.18 2.57
Neuulazau
7.000 Jig 1.1 0.96 0.84 0.76 0.82 0.91 0.73 0.88 0.97 0.83 0.88
20.Edge Lilsznougn 11.45
2.87 3.18 3 495 2.31 2.75 2.57 7.23 2.86 4.5 3.62
Cutting [N
2.1 FUNUAY
. A 1.98 2.45 2.59 3.41 2.86 1.81 2.38 2.25 2.52 2.79 2.5
Taldaunseq
3.90ms
429 2.48 2.65 2.49 2.84 3.16 298 2.96 2.72 2.69 2.93
Cutting edge
4rhruauly
~ . 2.14 2.78 2.29 2.95 2.24 2.97 231 1.79 2.39 2.12 2.4
aonflaudaly
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
21.Around LAgUOUNI 6.29
edge sanding ﬁ}’lmﬂéﬂd Sand 2.18 2.4 2.4 2.63 1.71 2.01 3.06 2.65 2.35 2.88 243
belt

v
2. FUNUAY

Tdseotiaow | 326 | 377 | 337 | 2.84 | 343 | 341 | 274 | 8.09 | 3.26 | 438 3.86

a1l
22.Around LAAUDUNI 14.46
edge Fronsesile 1.7 | 106 | 119 | 121 | 949 | 122 | 997 | 6.18 | 129 | 10.18 10.72
finishing ay

2. FUNUAY
Tlfaaontiam | 3.08 | 4 | 391 | 347 | 292 | 404 | 334 | 449 | 489 | 323 3.74
da'ly

23.Bracket Luseney 39.16
CO, welding | BKT. @20 791 | 666 | 793 | 673 | 6.12 | 552 | 531 | 6.03 | 7.65 | 6.54 6.64

fy Clamp

21303 BKT. 293 | 241 | 262 | 243 | 21.7 | 272 | 304 | 256 | 259 | 27.76 26.23

3.09A Clamp 3.69 | 3.65 | 418 | 517 | 3.04 | 429 | 3.52 | 387 | 3.74 3.42 3.86

=
4ahwuaul
Al 2.03 33 1.63 2.2 2.68 2.06 2.63 2.5 2.19 3.11 2.43
a1y

24.Inspection | 1.ilsznou 25.6
,,
jig Fuaut Jig
v
3o
ATIVAOLLAD
A9

A
IATDINNIY

2.009 Jig 1.09 | 6.93 11.8 | 879 | 7.27 5.6 5.61 8.65 12.5 4.72 7.3

3ahruauly
faeronfiau 345 | 273 | 4 | 192 | 1.87 | 262 | 228 | 2.01 | 2.65 | 2.48 2.6
daly

25.0uter 1.3 30.51
243 | 345 | 329 | 265 | 233 | 27.8 | 243 | 30.7 | 23.8 | 26.88 27.47
brazing pipe Brazing

~
2103y
a1t 3 3.1 2.85 35 2.87 2.5 3 3.65 3.03 2.89 3.04
daly
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Process Element Time (Sec.) Time Total time in
1 2 3 4 5 6 7 8 9 10 AVG. Process
(Sec.) (Sec.)
26.Finishing | 1.41M3 53.11
58 49.5 37 30.1 45.6 71 60.4 63.3 452 57.11 51.72
01 Finishing
2.0 T1nenu
" 1 13 | 1.05 | 131 | 1.69 | 1.67 | 138 | 137 | 1.51 | 1.63 1.39
Tagnanu
F
27.Finishing | 1.M8UTUNY 114.75
02 1 lYgaanil 175 | 2.69 | 1.95 | 2.81 | 222 | 236 | 3.15 3 2.58 3 2.55
U
2.057980Y
o 7.31 7.29 6.98 4.82 5.56 7.55 5.2 5 5.78 5 6.05
ANUISIV5 00
3.9Ms
Finishing Liag
103 104 53.4 84.8 149 153 98 559 119 87 100.68
ATINAOUAY
a v
SeU500
3FUOUAY
Tnsuulds
6.2 12.1 3.46 591 4.79 43 443 5.09 6.16 2.27 5.47
NNUVDN
aonflausalll
28.Water 1.09AgNYN 140.57
leak test uazilsznou 2 1.65 2.1 1.96 1.96 23 1.69 1.46 22 2.34 1.97
Jig (1)
7
2.8nrua
-2 p 3.51 3.5 33 3.94 3.9 4.26 497 3.1 4 3.95 3.84
AANIUUIAT O
ERABIIGE
10.4 9.23 10.6 7.32 7.28 7.59 7.76 6.17 8.25 9.43 8.41
sznou Jig (2)
4nnfuinTes
-~ ¥ 4.07 3.97 3.91 5.45 5.42 4.79 5.4 5.45 7.51 5 5.1
111998911
R e AR
WU
61.5 77.8 76.8 80.3 82 82.2 85.8 90.8 76.3 75 78.85
AIINAOUMT
3
6.nATJuARTON
LA 5 3.29 427 3.22 4.24 4.36 241 4.59 4.03 4.77 4.02
YNNIV




34

4
o w

M319i 3.3 udasmstuinna1vesnugsslunszuIUMIHaAndMUTU EX 300 (AD)

Process Element Time (Sec.) Time Total time
1 2 3 4 5 6 7 8 9 10 AVG. in Process
(Sec.) (Sec.)

7.009 Jig 1
703%A0ON
) 11.8 | 106 | 124 | 169 | 128 | 11.1 | 16 109 | 9.86 | 13.29 12.56
udnon

A
ATDINNIY

v
8. YNFUIUAN

4 P
INLATDILLAN

2.99 2.54 2.95 3 2.8 343 4.25 2.42 2.56 2.59 2.95

aon

A
1ATOININY
9.8NDIUIIN

v 2.22 4.41 3.73 427 3.74 4.03 471 4.52 3.69 4.25 3.96
1aI9AYNYI
10.1hausou
2 15.5 149 17 14.3 159 17.1 19.5 10..16 12.2 16.15 15.81
FUNU

118084 1)ng
253 | 349 | 298 | 345 | 299 | 333 | 531 | 261 | 1.77 | 248 3.1
1Y Carrier

9
Mnasansoagldoalagimsieae il

H E 1 1 QJ
M319i 3.4 naasmsaglioyavesaemsnann iy EX 300 nouilsuilss

Process 28 process
Manpower 10 Persons

Machine time 391.04 Sec.

Human time 1019.34 Sec.
Walking time 127.87 Sec.

Neck process Bracket spot welding
Cycle time 160.51 Sec.

111 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)




E U
3234 ﬂ'lﬁ%ﬂﬁwﬂaﬁwﬂﬁNﬁ@]ﬂlﬂ\iﬁWﬂﬂﬁNﬁ@]ﬂQﬁﬁJH?H EX 300

90’ % 1

@ a o o @ <
msvaaugamemsHandaiiiuiu EX 300 luamwmavhauigiusaasiiuaseld

Y
daae llil

H Y 1 1 7
A15191 3.5 UAAINITIATUAATIINTHAADIUINUTU EX 300 ﬂ’f)l!‘]J'i‘U‘]J?\‘]

Operator Process Machine | Human | Walking | Total time
No. time time time (H/T+W/T)
(M/T) (H/T) (W/T) (Sec.)
(Sec.) (Sec.) (Sec.)
1 1. Plasma Welding 97.96 26.95 9.09 127.93
2. Hydraulic Roll 6.58 4.6
3. Plasma Bead Sanding 26.46 2.88
4. Backside Sanding 16.28 5.44
5. Press 01 (Filler piercing &
Burring front cutting) 4.19 0.82 7.59
6. Press 02 ((Rear
cutting&Stamping) 4.87 1.01 7.02
7. Color Crack Check 13.21
2 8. Hammering 57.57 7.1 119.76
9. Backside Finishing 51.97 3.12
3 10. Bracket Spot Welding 158.92 1.59 160.51
4 11. Filler MAG. Welding 63.44 19.89 6.63 123.27
12. Check Gap 41.68 2.98
13. Pipe Brazing 49.21 2.88

11 : Kawasaki Standard job sheet of fuel tank

: Model EX 300 (2556)




H Y J 1 3 1
15191 3.5 UAAINITIATUAATIINTHAADIUINUTU EX 300 ﬂ’f)l!‘]J'i‘U“]J?\‘] (919)
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Operator Process Machine | Human | Walking | Total time
No. time time time (H/T+W/T)
M/T) (H/T) (W/T) (Sec.)
(Sec.) (Sec.) (Sec.)

5 14. Sub Pipe Brazing 20.5 24 89.91
15. Flange (Pump) Tig Welding 56.67 12.85 2.29
16. Plate Inner ass’y Bracket Spot
Welding 47.58 4.29

6 17. Washing 77.58 8.74 8.62 89.93
18. Outer and Inner ass’y Spot
Welding 53.48 3.72
19. Seam Around Welding 86.33 2.82 12.55

7 20. Edge Cutting 6.55 4.9 71.36
21. Edge Sanding Around 2.43 3.86
22. Edge Finishing Around 10.72 3.74
23. Bracket CO, Welding 36.73 2.43

8 24. Inspection Jig 23 2.6 109.22
25. Outer and Pipe Brazing 27.47 3.04
26. Finishing 01 51.72 1.39

9 27. Finishing 02 106.73 8.02 114.75

10 28. Water Leak Test 137.47 3.1 140.57

11 : Kawasaki Standard job sheet of fuel tank

: Model EX 300 (2556)



3.2.3.5 MIMANAAAYNIHAA (% Line balancing) Yvo3ara1mmsmauilagiy

_ (Human time+Walking time)

o, 1 1 =
(%Line balancing) (OperatorxCycle time) x 100

a . . (1019.34+127.87)
0 =
AUNITUDINITWITUAQATIYNITHAN (% Line balancmg) (10x160.51) X100
a . . (1147.21)
o0 = —_—
AUNITUDINITUITUAQATIYNITHAN (% Line balancmg) (1O><1605.1)X100

ﬁ'JJﬂﬁsUf’Nﬂﬁ“l’ﬂ’dﬂJﬁlﬁﬁ?fJﬂﬁNa@] (% Line balancing) = 71.47 %

< 1A ' o 2 & a g
Ll,ﬁm“lﬁ!mummﬂmiiaﬂ@ﬂﬂm (Waiting time) ﬁzﬁmﬁwummﬁucﬁﬁﬂmﬂu 28.53 % U9

o 3’/ A A 3 a =
maﬂumimqmmﬁm oAl 207.32 3N
3.2.3.6 nﬂmwﬂmﬁummwﬁmm

1. WinauaAun 1

140 em 79 cm, S
300 c.m. O¢ Tahble
Plazma :
P Backside Hydraulic
Bead . 130 c.m.
01 Sanding _ Rol!
g: Sanding 130 . Plasma welding
g _ Color o
Press Machine ff
" Crack i
02 Damage |
Check ,’r &

410 e R
c.11l ~_.___.,._, \:_

MUN 3.1 HAAIMIIAUYINENIUAUN 1 noulTuilge

11 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)
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2. WnUAUN 2

Color Crack
Check

Hammering

Backside

Finishing

Work
Table

Bracket Spot

Welding

250 c.m. 100 c.m.
—r._b

470 cam.

MNN 3.2 uaaInsauYeImIinauau 2 neuilsuily

11 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

3. WUNAUAUN 3

Backside

Finishing

Work

Table

Bracket
Spot

Welding

Work

Table

MUN 3.3 HAAINITIAUVOININNIUAUN 3 NoulTuilge

31 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)
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4. MINUAUN 4

Robot Rotary

Bracket .
Filler MAG Pipe Repair
Spot .
Welding Brazing| | Station
Welding

Work

Conveyor

Table

MW 3.4 uaaINIAUYININOIUANND 4 neullsuilge
131 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

5. WUANUAUN 5

Rotary Flange Rotary Flange

(Guage) Tig (Pump) Tig
Welding Welding
Sub Pipel
Spot Welding
Brazing
M/C
Washing
pot Welding
Pipe Repair ,:.?
M/C
Brazing Station
Work
Table

Conveyor

M 3.5 1AAINIIANVRININAIUANN 5 neuSuilge

1 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)



6. NINNUAUN 6

Spot Welding

T M/C

| |Spot Welding

||I M/C

Washing

Work

Table

Conveyor

Work

Table

Spot

Welding

M/C

. 140 e.m
._ —Il_\(c./m‘_“'/b.'———_':n"

Robot Around

Seam welding

510 em

Work

Table

MNN 3.6 ugaINITAUYINInIUANT 6 neullsuilge

111 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

7. NUNNUAUN 7

Robot Around

Seam welding

Rubber

Cork

Work

Table

Edge

Cutting

Edge
Sanding

Around

Edge
Finishing

Around

BET.

Co2

Welding

Inspection

Iig

MUN 3.7 HAAINIIAUVINTNNIUAUN 7 nou)Tuilge

11 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)
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8. WUNNUAUN 8

BET. .
Pipe and L
co 9 : Finishing
T Out
. iter o1
Fieing Brazing

110 c.m.

Work

100 com.

165 .

Table

MNN 3.8 ugaInIsauYeIminauaAui 8 neuiliuils

11 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

9. WNNUAUN 9

Finishing Finishing Fepair

01 02 Station

Work

Table

M 3.9 HaAINIIANVRININAUAUN 9 neuTuge

31 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)



10. WHANUAUNA 10

Finishing

02

Repair

Station

Water Leak Test

Work

Table

Work

Tahle

A LLTe #
Ja e

MNN 310 HAAINIIAUVOINENNIUAUN 10 NoUTu g9

31 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

9
agdszeznumsauvesminauldasae i

! 9 Aa Aa o ] o
ﬂ”lﬁ%i‘ﬁ 3.6 L!ﬁﬂ\‘]"llﬂisllaﬁ‘éﬂﬁZEJSJ"VI'Nﬂ?ilﬂuI,Lagl,')'ﬁﬂsl,Uﬂ'l‘imueUﬁNW‘L!fNTLlﬂﬁ]uﬂiﬂﬂ?\‘i
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WU FZYLNN (1UAT) na lumsiau Quii)
WinuALH 1 15.3 36.62
WinauAud 2 9.4 10.22
WinuAL 3 2 1.59
WinauAud 4 8 12.49
wWinauaud s 9.8 8.98
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3197 3.6 naasdoyadilszeznamsduuaza lumsauvesntinauneulsuilsa (ae)

Winu FLUZNN (1UAT) nanlumsau Quin)
winauaui 6 11.6 24.89
WA 7 13.5 14.93
WiinOmAud 8 4.65 7.03
wiinauAud 9 428 8.02
Winauaui 10 3.3 3.1

3 81.83 127.87

111 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

E4 | o
3237 LLN‘L!W\ifﬂii]@]'JNf’fﬂ1ﬁﬂ1uﬂl®ﬂﬁ'18ﬂﬁNﬁ@]ﬂQU'liJugu EX 300 ‘]jfl]i]‘]Ju

18 19
1
4|3
AEE N

»

n

= 25

30

s |0 @EE M EE
I T

= [= ][]

H = = o ?)’ o 1 v
M 3.11 MIIAINADIUINUYDIFTWYNITAANDIUINUTU EX 300 ﬂ%i}’ﬂu

E4
o w

N7 UHUAINSTAINADIUNUVDIAIMIHANIUTUTUY EX 300 (2556)



M319i 3.7 Seunnemygaiaudagiu

44

ey A0 ML A0
1 Plasma welding 27 Edge sanding around
2 Hydraulic roll 28 Edge finishing around
3 Plasma bead sanding 29 Final BKT.CO, welding
4 Backside sanding 30 Inspection jig
5 Press 01 31 Inner pipe brazing
6 Press 02 32 Finishing 01
7 Press 03 33 Finishing 02
8 Sucker Machine damage 34 Repair Station
9 Color crack check 35 Water leak test
10 Hamerring 36 Carrier
11 Backside finishing
12 Bracket spot welding
13 Check gap
14 Filler mag welding
15 Pipe brazing
16 Repair station
17 Sub pipe brazing
18 Rotary Flange (guage) tig welding
19 Rotary Flange (pump) tig welding
20 Spot welding machine
21 Spot welding machine
22 Conveyer
23 Washing
24 Spot M/C
25 Robot around seam
26 Cutting edge
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3.3 YUADUMTAUUUINIU

3.3.1 N394 (Combine) @91141% Hammering 1ta @01191% Backside finishing

Color Crack Hammering Backside Bracket Spot
Check Finishing Work Welding
Table
250 c.m _ 100 c.m. - 120 c.m.
4.85 Sec. T 2.25 Sec ’. 3.12 Sec. .
T e—— e _M0em e —— -

MNN 3.12 ugasszezmaautazna lumsaunouylivilys
31 : Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

1 Y v
Hosnnnagesantauldwiinauau@en iy 39311015591 (Combine) N9

~ = = A a Y 2 o Y o
ﬁﬂ’luﬂ’luu’lhl’ﬂuﬁﬂ']ufl'lulﬂﬁl'JlW@ﬁﬂigﬂ$Tn\1ﬂ’lﬁlﬂum@ﬁWUﬂﬂ’luaﬂ F992911 MW N
ANTLILTNIINITIAUAY 2 1WAT LATAANAUAY (Walking time) Ad1@ 2.25 IU1H MIsINadl

o Y o A 9 o . = A @
AU IAndn UK BEaaZIa1N1TIINIUT Y (Total time) AAAY “BQLN@TJ?UTJ?Q

9 % a o [ 1 dy
Llﬁ’JLLN‘L!FNﬂ15LﬂLlL!ﬁ$L’Jﬁ1ﬂ”l'iV]W\ﬂMﬂ%!Lﬁﬂ\iﬂﬂg‘]J@]@ulﬂu

Color Crack Hammering & Bracket Spot
Checlk Backsid Worle Welding
Table
250 cm. 120 c.m.
Q7 4,85 Sec. _:’. 3.12 Bec. =’ .—’.
T T Sem T

MUN 313 vaasszezmsaurazna lumaaunalivlg
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3.3.2 MU UEHVRINTNIIUAUN 4 A ANTDIIUAUN 3 1NBaAIAIABIIUNITNINIY

(Cycle time) YDIMIHAA

%’J % 1

AW Standard job sheet VYBIEIINTHAADIUMUFU EX 300 viua liwiinaiuaui 2
v A = A . . .. . é = .
JUAAYOD 2 ADI1UNUAD Hammering (488 Backside Finishing 3 luan1iau Hammering
9 o ¥ a ] S . e Y
vz lHa TunsMuUNIvue 64.67 319 Lazan1191u Backside Finishing 92 191781 55.09
a A o Yy ' o . o ~ I a A
N MIANNA1MoUNTTINU (Cycle time) YBINUNNUAUN 2 10U 119.76 TWIN 91U
WINNUANN 3 35 UAASRUAN1T911 Bracket Spot Welding 4921/52n01d1891180831191
A 9 o . o £ Y Y .
497U A9 (1) 1/52n®V Bracket 111U Resin Frame 91494 7 ¥U 1A892A031% Resin Frame
o LA v A ) o ! v "o v
uu 4 Fu e Iiaunsnden ldasevaedgnaownind Tasezldnarlunmsilsznou
a = o . d' =< Ia (% Qs} a .
21.54 347N (2) 1115 Spot Welding 1WA Bracket THaan U1 1A8981EY Resin Frame
g o 2 Y . 2 A A g , 2 .
WYUseAUNUFUNIUATIAY 1 YU INDIFONIATINDOA Resin Frame 89NINFUIIU 1AL
3‘, = 9 3}/ a ~ A A <3 ) A 9
4 A59 ¥ 1 IMINNA 134.72 3119 (3) WO FONIATINUANIUIZATIVADUNITIHFONNS OU
% Y Y o ~ o = Y
AUUTIUIU Bracket Iinsuausivauiuaas 1 lwenasmshauunasgiu ¥ l4man
a a o ay {s o qy [
A379801 2.66 111 (4) By 19 TazneFuanvesaniiauda 1l Tagldnailu

MIAY 1.59 3119 1171219950039 (Cycle time) VOINUNAUA 3 AB 160.51 IUH

9
Tavaunsauaasdlugilamldasse 1l

Hammering (64.67 Sec.) \ Cycle time

WHUNIUAUN 2 \ (119.76 Sec.)

Backside Finishing (55.09 Sec.)

MUN 3,14 1AAINTZUIUMIUAZIDANTNAIUAUN 2 SURATIU NouTD1lg

W: Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)



1)5¢nN®OV Bracket lesﬁfT‘U Resin frame

(21.54 Sec.)

47

NUNNUAUN 3

Spot welding (134.72Sec.)

#3900 (2.66 Sec.)

Cycle time

(160.51Sec.)

1111901 182219901 (1.59 Sec.)

MU 315 1AAINTZVIUMIUAZIDANUNIUAUN 3 FVHATEY NouTV1ga

111 Kawasaki Standard job sheet of fuel tank : Model EX 300 (2556)

ZIJ [ g’/ Y [ d’ ) (] d' [} td' A
“lumu@mumsﬂiuﬂ;wmﬂﬁwummﬂuw 2 NMNTUYDYN 1 YUBIWUNITIUAUN 3 AD

4 o . . _ o & o
HoINTZUIUMST Hammering (1% Backside Finishing R REA TR R TR B R RS TR (< PRRITLIEN

@ A 9y & o Y A Y o . Yo ™ ~
NUNINTUAUN 3 LA ﬂi]$1/]1ﬂu1‘1ﬂ°l_li$ﬂﬂﬂ Bracket 110U Resin Frame a1°I’iﬂ“]_l‘W“L!ﬂ\‘ﬂ“L!i‘*]“L!T/] 3

4 1 o . o { < < 1 o
ﬁ}jﬂlﬁ@aﬂma']ﬂﬂiﬂﬂﬂ’lﬁ‘ﬂ’l\ﬂu (Cycle time) ﬂl@ﬁWHﬂ\i’lUﬂuﬁ 3 Qﬂlﬂuna']ﬁaiflﬂﬂ'ﬁﬂ'm']u

(Cycle time) YBIMIHAADIULAZAANITOADY (Waiting time) TEHINNHANUDAAIY

Hammering (57.57 Sec.)

WHANUAUN 2

Backside Finishing (56.82 Sec.)

Cycle time

(139.05 Sec.)

Y o .
1/5¢n®1 Bracket 11111 Resin

frame (24.66 Sec.)

MUN 3,16 LAAINTZUIUMTHASINNNINNIUAUN 2 SURAFY HaalSuge




Spot welding (134.72Sec.)

WUANUAUN 4

133989 (2.66 Sec.)

1 leuuIdzneanu

(1.59 Sec.)

Cycle time

(138.97 Sec.)

MUN 3.17 LAAINIZUIUMIHASINNUNNUALN 3 TURAFY HaISUye

3.3.3 daauqgamemanaauuulvil

M319N 3.8 MITAANQadIINIINANTA1T11 39

48

Operator Process Machine | Human | Walking | Total time
No. time time time (H/T+W/T)
(M/T) (H/T) (W/T) (Sec.)
(Sec.) (Sec.) (Sec.)
1 1. Plasma Welding 97.96 26.95 9.09 127.93
2. Hydraulic Roll 6.58 4.6
3. Plasma Bead Sanding 26.46 2.88
4. Backside Sanding 16.28 5.44
5. Press 01 (Filler piercing &
Burring front cutting) 4.19 0.82 7.59
6. Press 02 ((Rear
cutting&Stamping) 4.87 1.01 7.02

7. Color Crack Check

13.21




M3197 3.8 MITaduaaenInanracliuilye (@)
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Operator Process Machine | Human | Walking | Total time
No. time time time (H/T+W/T)
M/T) (H/T) (W/T) (Sec.)
(Sec.) (Sec.) (Sec.)

2 8. Hammering 57.57 139.05
9. Backside Finishing 51.97 4.85
*1/52n01 BKT. 191 Resin Frame 2154 | 312

3 10. Bracket Spot Welding 141.3 1.59 138.97

4 11. Filler MAG. Welding 63.44 19.89 6.63 123.27
12. Check Gap 41.68 2.98
13. Pipe Brazing 49.21 2.88

5 14. Sub Pipe Brazing 20.5 2.4 107.27
15. Flange (Pump) Tig Welding 56.67 12.85 2.29
16. Plate Inner ass’y Bracket Spot
Welding 47.58 4.29
17. Washing 77.58 8.74 8.62

6 18. Outer and Inner ass’y Spot 143.93
Welding 53.48 3.72
19. Seam Around Welding 86.33 2.82 12.55
20. Edge Cutting 6.55 4.9
21. Edge Sanding Around 2.43 3.86
22. Edge Finishing Around 10.72 3.74
23. Bracket CO, Welding 36.73 2.43

7 24. Inspection Jig 23 2.6 109.22
25. Outer and Pipe Brazing 27.47 3.04
26. Finishing 01 51.72 1.39




M3197 3.8 MITaduaaenInanracliuilye (@)
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Operator Process Machine | Human | Walking | Total time
No. time time time (H/T+W/T)
M/T) (H/T) (W/T) (Sec.)
(Sec.) (Sec.) (Sec.)
8 27. Finishing 02 106.73 8.02 114.75
9 28. Water Leak Test 137.47 3.1 140.57
3.3.4 szgzmamsiuveIniinnunaslsuilge
1. WIRAUAUN 1
Work

140 cm. 7

300 com. £.m. | Table
Plazma .
- Backside Hydraulic
Bead N 130 c.m.
0l Sanding R0l
E dine 130 com.
o
, _ Color -~
Press MMachine J,"
i Crack |
02 Damage |
Cheack ;'F Rl
410 c.?ﬁ.\__,..f T
\-f
Presz
03

Plasma welding

MUN 3,18 LAAIMIAUVINTNNUAUN 1 Wa)Tu1lg



2. WUNUAUR 2

51

T e — — ———

Color Crack Hammerning Work BKT. Spot
Check & Backside Finishing Table Welding
g 250 cam }—. 120 can ” ::.

— —

3. WUNAUAUN 3

MNN 3.19  ueaIMIALYeINInIuAU 2 vasllsuige

Backside

Finishing

Work

Table

Bracket
Spot

Weldmng

Wark

Takble

MUN 320 LAAIMIAUVINTNNUAUN 3 WA TV139



4. MINUAUN 4

Bracket
Spot

Welding

Robot Rotary

Filler MAG

Welding

Work

Table

Pipe

Brazing

Repair

Station

350 c.m.

Conveyor

5. PUNNUAUN 5

MW 3.21 UFAINITAUYDININNIUAUN 4 HaaLlTD15e

52

Robot Flange

(Gauge) Tig Welding

Sub Pipe Brazng

Pipe brazing

Repair Station

Robot Flange (Pump)

Tig Welding

Spot Welding

M/C

Spot Welding

M/C

Washing

Conveyor

Table

MUN 322 LAAINIIAUVOINTNNUAUN 5 1ATV1 g9




6. NINNUAUN 6

53

Washing

=i

Furpragy, odg

Robot Seam Around

Edge Sanding Edge BET.CO2
Edge Cutting
Around Finishing Welding
Around
I 100 c.m. I 140cm

%

<.
%

Tnspection

Jig

7. NUPNUAUN 7

MNN 3.23  UAAINTAYBININOIUAUN 6 HaellTD15e

BET. :
E 1d S
o L Finishing
' Out
Welds - N
Y - Brazing

10 e,

Work

Table

MU 324 LAAINIIAUVOINUNNUAUN 7 1A TV g9




8. WHANUAUN 8

Finishing

0l

Finishing

02

Work

Tabl=

9. WUNNUALN 9

MUN 325 LAAINIIAUVOINUNNIUAUN 8 ATV 39

Fishing Repair Water Leak Test
02 Station
S0 Cy Work
Worle o Joil
G
Table -~ =
fc:ﬁ - —
L_I,)_II-"‘ e :f;
MNA 3,26 UAAINTIABVRININAIUAUN 9 HaaTu)ge

54



a <y v [
3.4 MyAnNzHveyaraIm vy

% % 1

55

Y
waamslsuljudrannsoagidoyavesaemsnantauiniugu EX 300 Tdaeae 1

v Y
M3197 3.9 naasdoyadjUvesaemsnNann iy EX 300 aslSuilse

Process 28 process
Manpower 9 Persons
Machine time 391.04 Sec.
Human time 1019.34 Sec.
Walking time 125.62 Sec.
Neck process Operator No. 6
Cycle time 143.93 Sec.

3.4.1 MIHANYAEIWINIHAA (% Line balancing) Vo3aMmmsimanuasliuilsa

(Human time+Walking time)
(OperatorxCycle time)

(%Line balancing) = x 100
(1019.34+125.62)

a o . . =
TUNITVDINITHITUAATIINITNAA (% Line balancing) (9%x143.93)

X100

(1144.96)

(9x143.93)X100

ﬁmm‘immmimﬁu@aﬁwmiwﬁﬂ (% Line balancing) =
’L’fllﬂTi"lJfNﬂ1§ﬁ1ﬁn@]aﬁ18ﬂﬁwaﬁ (% Line balancing) = 88.39 %

[~} 1A .. . J o 2 & a
uaag IR UINNANT SO0 (Waiting time) FERINNUNNUUUFIAAT U 11.61 % VO3

v
o @ a g a ~
L'Jﬁ'lﬂluﬂ1§1/l'l\1'lu1/]\ﬂ’iilﬂ w%ﬂmﬂu 145.62 IUIN
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NN FELN (1WAT) narlumsau Quin)
WinauAud 1 15.3 36.62
WAL 2 7.4 7.97
wWinauaud 3 2 1.59
wWinauau 4 8 12.49
Wi 5 12.9 17.6
WinauAud 6 21.4 31.2
WinauAud 7 4.65 7.03
WInUALA 8 4.28 8.02
WinauaAuQ 9 3.3 3.1

39U 79.23 125.62
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4.1 HAaMSAUUUNY

411  WaMIAUHHIUNIT3IU (Combine) aoHU Hammering tay Backside Finishing

d‘ = 1 1 [ @ @ a
A3 NN 4.1 LLﬁﬂ\‘lﬂﬁLlﬁﬂUlﬂﬂUﬁ%ﬁ’)Nﬂ@uﬂiﬂﬂjﬁLLZW1’ia\iﬂiﬂﬂ§\ﬂl®\1§$ﬂ$°ﬂﬁﬂﬁmu

(Distant) 11a29a11uMSIAY (Walking time) YBINUNNIUAUN 2

Operator No. Before After
Distant (m.) | Walking Time | Distant (m.) | Walking Time
(Sec.) (Sec.)
Operator No. 2 9.4 10.22 7.4 7.97

412 @AM UHHAIUMTHUINULDLUVDINUNNUAUN 4 INIHWIDNUAUN 3

d‘ = ! ! U v (% 1
13197 4.2 Llﬁﬂ\‘lﬂﬁ!ﬁlﬁEJ‘UL‘VIEJ‘]J3$‘H’JNﬂi’]‘L!’]Ji‘iJ‘iJ§\1LLﬁ‘éﬁﬁﬁ\iﬂiﬂﬂ?ﬂﬂlﬂﬁﬂﬁ?ﬁ@i@ﬂﬂ”li

N191U(Cycle time) VOINUNNUAUN 2 1A 3

Operator No. Cycle time (Before) Cycle time (After)
Operator No.2 119.76 Sec. 139.05 Sec.
Operator No.3 160.51Sec. 138.97 Sec.
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ms1eh 4.3 uaasmsnfSeufieudoyasznienoulSuljwazvalSuljaesamenmsnan

@

H
JUHINU

%

34 EX 300

Information Before After
Manpower 10 Persons 9 Persons
Machine time 391.04 Sec. 391.04 Sec.
Human time 1019.34 Sec. 1019.34 Sec.
Walking time 127.87 Sec. 125.62 Sec.
Neck process Bracket spot welding Operator No. 6
Cycle time 160.51 Sec. 143.93 Sec.
Distant 81.83 m. 79.23 m.
(%Line balancing) 71.47 % 88.39 %
(Waiting time) 207.32 Sec. (28.53 %) 145.62 Sec. (11.61 %)

a ¢y
4.2 AaN1IANTIZHiVOUA

421 MUMIAAAHNUMIHAANEINVAINIINIINY

A o o Y [ o A d o o Y o " Y 1
NNUTENNHUA 1N 1 I UuTH Tuanay 8 91 Iaelionsin19eaauains

9
WIATFIUVOINTFTTUIAAD 300 VINADAUABITUNITARAUNUAIINIZILAAL Iaaans 111l

42.1.1 wuuneuliulge

AunuA s Iuaell = mdussuaeiu x Siwauiuhauaetl x Siuauninau

= (300 VN / 1) x (30 T / 1@ou) x (12 18y /1) x (10 AY)

= 1,080,000 V1 /3
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o/gjz Ly 9

v Y
WuUUNeUUS DU IHUNLT HNIZADIN10A UNUITIIUNIMNA 1,080,000 LTNABI)
42.12 vuunaalsuilgs

9 ' 9 1A 19 1w o [ ) 1A o @
AUNUAMDNTINUADY = MPUTINUADTU x Truiuhauaell x iauwinau

— (300 11 / 1) x (30 U/ 1Aou) x (12 1Aou /1)) x (9 AN)

= 972,000 U /)
(% g‘/ [ [ 2’, a o 9 1 9 gJ/ L=
WD UHAIS DU UTENIZABINIAUN UITINUNIRLA 972,000 LING0T
Tagaglanneuiinaunsolszudasunuussnuld 108,000 vnaodl

422  MUMSAATTEZNEMSIAY (Distant) taznsanna lumsiay (Walking time)

9 Y v
BUDIAUUYIZEZMITIAUVOINTNOIUN A 81.83 uas  1Fna1lumadunivua
127.87 3d uanasdSulgaudramisnanszeznaauo NN uNa 79.23  1WAS

Y
Glﬁff'naﬂumimumwm 125.62 GITRET ﬁ@a@ﬁﬂiﬂﬂtﬂll 2.6 mmuazamammimum"lﬁ'

a =)
2.25 3
423  MUMIAANAINBIOUNITHINY (Cycle time)
4.2.3.1 uunneuliul;e

s [
HUUANHUTNAIABTOUNTTIU (Cycle time) 160.51 3119 eluainssiauae Tu

v Y
v Y

A ° < A w1 = = o 2 a =
‘VI?J%"JT?J\TﬂTiVI'N']‘L! 8 GIf'JIlIQ UNNYDY 20 UIN AIUHIZULIATNTITMIIUNINNA 27,600 IUIN

4 o o a @ o [ dsl A A a a o
MU IIUNAAS s zuand 1daa (AaNUsz@NTNINAITIIU 100 %)
o a ! [ 4 o (% 1 o le
MUIUNTHAAANDIU = (L'Jﬁiiuﬂ"li‘l/l"lx‘ﬂu /W) / (NAMDIDUNTNNIU / FU)
a ~ @ a a &
= (27,600 3N /) / (160.51 IUIN / FU)

=171.95 %U /U



60

9
[

Y Y
AUUTUIUMITHANADTUAD 171.95 FUADTUKTRUTTINM 172 FUADIU
4.2.3.2 wuuvaalsulga
o a 1 % o 4 1 o Qy
IUIUMINAAADIU = (121 IUNITINIU / T )/ (NANBIBUNTNINIU / BU)
a = % a I} Qy
= (27,600 1IN /IU) / (143.93 1IN / FU)

=191.76 ¥U / U

9
[ Y

Y Y
WUTWIUMIHAAABIUAD 191.76 FUABIUNT0L5LaN™ 192 FuADIU

4.2.4 MUMSIANANYATILNIIHAN

[ Y]

¥ 1 = =)
A18N1IHANDNNTUTH EX 300 LUUANIZUAUQadon1sHan (% Line Balancing)
= Y . a = A a A [ vy '
71.47 % 111815978 (Waiting time) 207.32 71190 vigoaaily 28.53 % 1Weiliuilgauaimun
A Aa . . g I A A d? 9
ANINNUAVAATIENITHAN (% Line Balancing) Y1 88.39 % HIoNNIUTOIAL 16.92 %
IR . =2 = A = a A A 9
TINT0AANAITOABY (Waiting time) A4 61.7 IUIN 1HADINYY 145.62 TUINHT0aAAIT 08

11.61
4.2.5 MIanaadauadla 1 aoiau

M1337% (Combine) &011911 Hammering 118¢ Backside Finishing 921 1¥aotiaiuanag

=
1 D1UNU

y (Y Y Y J
4.3 manfSeumgunailasunuinglszasnvedinseay
431 @NINAANNNNIUINNIUYITIENTHAADIUINUTY EX 300 a391n1fgiiun
= A 19 1A
10 AV 11980 9 AU WIDAAAITIUIINIUAY 108,000 LINADT)
432 @WNIDAANAIARBIOUMININU (Cycle time) A IdvntTagiiufe 160.51 w1
e 143.93 2ud i lnaunsamusiuiumswaa 20 Fuaeiu

v Y
433 @wNsNNAUgaaIeN1sHan (% Line Balancing) Uu'ldvinifagiiu

<
10 71.47 % 11U 88.39 %
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5.12.1 a@uNINNANYAdIBNIINAA (% Line Balancing ) 910 71.47 % 11lu
A A d’! 9 = o 9 [ '
88.39 % HIOMNNUUI088Y 23.67 FILI 1IN N1TLMITNINIUTLHING
¥ Y
WINNUAAANUANAAINLTY
5122 AaAN1350ARETLHINNIAIUIIN 28.53 % IWAD 11.61 % WIDAAAd
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$p88L 40.70
% a v
51.3  OMUIEN
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g o 1

NN UWUAINITAINADUNUVDIAIMIHAATITUFU EX 300 (2556)

M3 5.1 dunsavaniauneulsulye

GRIGEY AU LRIST GRLTERLY

1 Plasma welding 3 Plasma bead sanding

2 Hydraulic roll 4 Backside sanding
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a1y A0 GRLb] A0
5 Press 01 23 Washing
6 Press 02 24 Spot M/C
7 Press 03 25 Robot around seam
8 Sucker Machine damage 26 Cutting edge
9 Color crack check 27 Edge sanding around
10 | Hamerring 28 Edge finishing around
11 Backside finishing 29 Final BKT.CO, welding
12 | Bracket spot welding 30 Inspection jig
13 | Check gap 31 Inner pipe brazing
14 | Filler mag welding 32 Finishing 01
15 Pipe brazing 33 Finishing 02
16 | Repair station 34 Repair Station
17 Sub pipe brazing 35 Water leak test
18 | Rotary Flange (guage) tig welding 36 Carrier
19 | Rotary Flange (pump) tig welding
20 | Spot welding machine
21 Spot welding machine
22 Conveyer

v ¥ 1
IR uwumms%ﬂmmmﬁammmmﬂmswammumugu EX 300 (2556)

< 1w a a a
%mu’namelmz"umﬁwmiwa@ﬁmmmamn g\‘i‘fl!I,Ll'Jﬂ313Jﬂﬂ1uﬂ1if]f]ﬂllﬂﬂﬁ'lﬁlﬂ'liWﬁﬁ

uuu v WeWeeIWaANNVEIIVDIAIINTHANAY TASUHUAIVDIA18NITHAN DL Tn
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a1y GLRITRRLY R A0
1 Plasma welding 15 Rotary Flange (guage) tig welding
2 Hydraulic roll 16 Rotary Flange (pump) tig welding
3 Plasma bead sanding 17 Spot welding machine
4 Backside sanding 18 Spot welding machine
5 Press 01 19 Conveyor
6 Press 02 20 Washing
7 Press 03 21 Spot M/C
8 Color crack check 22 Cutting edge
9 Hamerring & Backside finishing 23 Edge sanding around
10 | Bracket spot welding 24 Edge finishing around
11 Check gap 25 Final BKT.CO, welding
12 | Filler mag welding 26 Inspection jig
13 | Pipe brazing 27 Robot around seam
14 Sub pipe brazing 28 Inner pipe brazing
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