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Abstract

The principle problem of process was found by VSM. The result showed that the MCT was too
long, according to waiting times in assembly production line. Thus Q.C. story theory was operated
to improve processing. The process flow chart was used to identify the problem and this process
found waiting time of materials occurred in adhesive dropping process. The work system and
production line was monitored and revealed that this system had acceptable precision and accuracy
with standard level. Then, fish bone diagram was applied to analyzed principle causes and effects
which resulted in waiting time of materials. There were three suspected causes that were 1. shipping
tray 2. buffer 3. machines layout. These causes had an effect on waiting time of materials in
adhesive dropping process, so the experiment must be improved by 2" Factorial Design. Thereafter,
the result displayed that the optimized level of factor can reduce materials waiting time in adhesive
dropping process. In addition, this experiment showed the factor MCT being equal to 10.73% which
decreased MCT from 9.88 hours to 8.82 hours, but there was error about 2.43%. According to
changing shift, preparation machines and investigation amount of materials in production line
before starting production, so the experimental target cannot be achieved. Besides, the work in
process had a decline to 22.89% daily. For specific standard, three factors were indicated as
production standard. Moreover, the control established a control plan to set the quantity of raw
materials to transfer between production processes. The buffer size was also set to control the issue
of raw materials and transfer raw materials to the production line. From this operation, the

conversion cost was reduced to 214,862 USD per year.



Keywords : Value Stream Mapping (VSM) / Manufacturing Cycle Time (MCT) / Hook Up /

PCCA Soldering / Adhesive Dropping
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Pareto Chart for Waiting Activity
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a o = ¥ A ¢
M1319N 4.13 NAaNHUDINITANE Gage R&R areTsunsuneunInes

Gage R&R Study - ANOVA Method

Two-Way ANOVA Table With Interaction

Source DF 55 k3 F P

(Earari 9 164.4584 18,2760 820,973 0.000

WA AT 1 0.00a 0.0004 0.0ol9  0.893

Huar T wilnanu g 0.200 0.0223 0.532 0.834

Repeatability 20 0.837 0.0419

Total 39 165,522

Two-Way ANOVA Table Without Interaction

Source LF 595 Ju ks F P

Euar 9 164.454 15,2760 510,595 0,000

W AT 1 o.aoo0 0.0004 0.0lz 0.914

MSA Repeatability 29 1.037 0.0358
Total 39 165,522
Gage R&R
sContribution

Jource VarComp [of VarComp)

Total Gage RzE 0.03577 0.7a8
Fepeatabhility 0.03577 0.75
Feproducibility 0.00000 0,00
W AT 0. 0000a0 0.ao

Part-To-Part 4, Be006 Q99,22

NTotal Wariation 4, 59533 100,00

Gtudy Var s3tudy Var

Jtudy Var F3tudy Var

Jource stdbewy [(3D) (6 % 5D [%5V)

Total Gage RsR 0.15914 1.1345 .82
Repeatability n.1a914 1.13453 8.8z

RASEI<< Feproducibility 0. 0oooo 0. oooo .00
WA 0. 0oooo 0. oooo .00

Part-To-Part 2.13543 12,8126 99,61

Total Wariation 2.14379 12,8627 lo0.00

Humber of Distinct Categories = 15

2. Uszliunassuunsia (Measurement System Evaluation: MSE) 91015190 4.13 Wans
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4.4.2 MIFAANTHANNAINITOVDINISVIUNT (Process Capability Analysis)
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Factorial Fit: Waiting Time versus A, B, C
Eztimated Effects and Coefficients for Waiting Time [(coded units)

Term Effect Coef B2E Coef T P
Constant 21.9238% 0.05501 395.51 0.000
b 32.9175  16.4587 0.05501 299,17 0.000
B -0.3725 -0.1862 0.05501 -3.39 0.010
C 0.2575 0.1288 0.05501 Z2.34 0.047
A*E -0.1625 -0.0813 0.05501 -1.458 0.178
A*C -0.0975 -0.0435 0.05501 -0.8%9 0.401
B*C -0,0975 -0.0435 0.05501 -0.89 0,401
ATETC 0.0275 0.0137 0.05501 0.25 0.809

% = 0.220057 R-Sq = 99.99% R-3giadj) = 99.98%

Analysizs of WVariance for Waiting Time (coded units)

Source IF Geg 5% Adj 55 Adj M5 F P
Main Effects 3 4335.07  4335.07  1445.02 29540.42 0,000
2-Way Interactions 3 0.1s8 0.1s8 0.0& 1.25 0.354
I-Way Interactions 1 0.o0 0.o0 0.00 0.0e 0.809
Fezidual Error g .39 .39 0.05

Pure Error g 0.39 0.39 0.05
Total 15 4335.64

Estimated Coefficients for Waiting Time using data in uncoded units
Term Coef

Constant -3.8012%
b 1.0&078
B 0.0359375
C 0.341667
A*E -0.00191406
A*C -0. 00455750
B*C -0.0144531
ATETC 0.000179036
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Normal Probability Plot of the Standardized Effects
(response is waiting time, Alpha = .05)
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Term Effect
Constant 2
A 32.9175 1
B -0.3725 -
C 0.25875
3 = 0.218346 B-50

Analysis of Wariance

Jource DF
Main Effects 3
Fezidual Error 12
Lack of Fit 4
Pure Error g
Total 15

Coef
1.9238
645887
0.1862
0.1288

= 99,99%

Factorial Fit: Waiting Time versus A, B, C

3E Coet T P
0.0545% 401.63 0.000
0.0545%  301.52 0.000
0.05459 -3.41 0.005
0.05459 Z2.36 0.036

R-3qiadj) = 99.98%

for Waiting Time [coded units)

Seq 35
4335.07
0.57
0.15
.39
4335.64

Adj 3% Adj M3 F
4335.07 1445.02 30309.86
0.57 0.05
0.18 0.05 0.95
0.39 0.05

Eztimated Effects and Coefficients for Waiting Time [(coded units)

F
0.o0a

0. 452

Eztimated Coefficients for Waiting Time usihg data in uncoded units

Term Coetf
Conatant -2.59187
A 1.02887
B ~0. 0465625
C 0.107292
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19 #in PCCA 153 mﬁagm%uuomu 173.30 136 NVA
Tuane salviasu 12 fiu vivnualu
an
@aunaduruisutunau
Usenudiu Flex Clamp im PCCA
20 usiuntissasdelviduaau PCCA 174.66 0.05 NNVA
Soldering
21 sadvanaduany 174.71 26.28 NVA
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ALUIUANT
A6

a6

Aanssunmslvauasnszuiuns
HAR

na
(uid)

na1zadianssuwanaudssian (ui)

O

[

=

PAN

XX

Y

dssian
fAanssu

6.
PCCA
Soldering

22

wilnvusvaafiununkudunau
Flex Clamp Assembly &34
dunau PCCA Soldering il 8
dail Tnawiinouseazausdonsoay
32 anm uaragiiusainaddied 19
TUFINUINTINRTEU IR
Usenay 4 Guniy suuleay 4
alo)

200.99

0.25

NNVA

23

aaZivouikutunau Flex
Clamp Assembly aggninuninesa
wanluzunau PCCA Soldering
wiaufua1anussy ACA A1u7u 8
Iy 41U 6 amsia 1 &anil

201.24

10.08

NVA

24

wtau PCCA éiafu ACA ( PCCA
Soldering)

211.32

6.57

VA

25

MefuunLiian PCCA Gafiu
ACA 1&53 Matavsiuniaiiuluaia
7us53 ACA salvimsu 8 &iu
winualuaia

217.89

5.75

NVA

26

sanlinousudeanaiuauly
dunaunaannil (Adhesive
Dropping)

223.64

31.61

NVA

27

winougvaaduuin PCCA
Soldering 1§33 Midupaunaannd
A3IRL 5 a1a

255.25

0.25

NNVA

7.
Adhesive
Dropping

28

mm‘ﬁumu MVANLARNTY

255.50

45.33

NVA

29

ueann1 (Adhesive Dropping) 7

JaLian PCCA fafiu ACA fuau
NneannIsa f9lvidunauaunid
‘I6iviui

300.83

0.30

VA

30

awoﬁymuﬁuuaﬁmuaﬁq s
AMNTUINU

301.13

0.73

NVA

8.
UV Caring

31

aun1 (UV Caring)Afiuaulviuvio

301.86

1.46

VA

32

Mediununvinnsauasaluaian
u5533UIU 8 fiu salviussaluaia
ATUAIUIU 8 T

303.32

1.28

NVA

33

gelvidumaunsia vinanugzain
(VM)

304.59

0.08

NNVA

9.VMI

34

aaZiueiu 1vsaludunaunsia vin
ANURYAIR

304.68

16.02

NVA

35

ﬂsaaﬂwﬂaﬁnazawmﬁuoﬁu

320.70

6.32

VA

36

NvEiuIUNaTIAVInANNREAR
L&53 Natavsuniaduiuainsali
Asu 8 fiu Tuaa

327.02

5.53

NVA

37

sadalvinszuiunsivanla Rack

23.10

38

feanadiunuiianavimiuazain
w@salidunauussyla Rack

332.55

0.08

NNVA

10.Unload
to Lack

39

saTuanld Rack

332.64

1.70

40

wlufuouanaanussq 8 du 1
Rack 1viasu 96 &iu

334.33

4.62

VA

FUAAINTINTUATZUIUNTHNAG
frun 1 sravuilsznau

20.25

6.32

0.92

60.72

18.76

255.09
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nauadhanssuwanaulssian  (ui) dssan
AFTUIUNN sd Aanssunsluanavnszuiunis nan Aangsu
SWaR WA (wi) Ol0 | o |&A XX | 7
Rack Mussaasuduiu 96
41 dvlidupaudvvintanuszaiacie | 338.96 0.20 NNVA
LAzavavvinAmNgzaia (JCS)
11.JSC 42 ;’l\;?ﬂack saldluirdasdrevinanu 33916 12198 | NvA
Cleaning ———
43 z«}wmjnwya@wmﬁuﬂu‘tu Rack 26114 | 3462 VA
AIELATaYAINYINANUAEAA
smQmﬁqnﬁn’tunszmunﬁwﬁm
dui 2 Avianudzaiadig 34.62 | 0.00 | 0.20 | 0.00 0.00 | 121.98
L3296 Twie JCS
d Rack ﬁéjwhmwma'mm%va N9
12loadto | 44 | spimasfusuldanadiussyfiuery | 495.76 6.53 NVA
Tray 8 Fu
45 | wasfiunuldaiafiussy 8 fiu 502.29 | 0.28 VA
aaNHAUNIULSITIATY 8 T 58
46 wilnouzudelldusaunsiadgau 502.57 1.11 NVA
nwaaansaiing
a7 wunmudomgi‘mmu"tljmumau 503.69 0.10 NNVA
AAFAUNMWALRANTaTlNS
8 1A TUIUTAATIARAUNY 503.79 461 NVA
daansaiing
13. ET-test 49 aagaufiueumesiaansaing 508.39 1.79 VA
MNTUNUNATIARAUNIY
50 a:aﬂmsaunatgsa mﬁqomlttuua 510.19 157 NVA
wnluanesaliviasu 8 4u vivuualu
aa
51 wilnoutdugvanaziueulyl 511.75 0.10 NNVA
ATIAFAUNNR
52 aafiudusansIARALNIINA 511.85 4.31 NVA
53 m:f;mumnmﬂ MIATARAY | 00 176 VA
14.FVMI = P
(Al) MITUIUNATIAFALNINALES 1
54 gaveuniviiinluaia saliasu 8 517.93 1.54 NVA
Ziu onualuaia
sawtinouzugeaIaiugIun
55 asadgaunnalasalildunau 519.47 7.06 NVA
Swage Pad Arm Pitch / Roll
witnadvanadunulildunau
56 Swage Pad Arm Pitch / Roll 526.53 020 NNVA
57 njmﬂumusa Swage Pad Arm 526.73 11.87 NVA
Pitch / Roll
wiufiuauainana vinnns Swage
58 | pad Arm Pitch / Roll 53860 | 3.70 VA
15. Swage T
Pad Arm moﬂux_nuvl mwnws;wgge Pad
Pitch/Roll | 59 | AMMPitch/Rolluaia fitias . = 545 59 3.24 NVA
shuntvianluaie salviasy 8 4u
anualuaia
60 Eiﬁundo"tﬂmuﬂaudumn OQA & 545.54 14.80 NVA
wilnoutiuganativuludunau
61 4un323 OOA & LAT 560.34 0.10 NNVA
62 iadnmsiaﬁumu 560.44 2.44 NVA
16'LOA?TA & | 63 | quamatueu 562.87 0.28 VA
64 wupo:mmuaamﬁﬁumu”l,ﬂmmu 563.15 0.20 NNVA
IR
17. 65 aadunusagununiida 563.35 14.53 NVA
Barcode ’ ’
Scanning
fausTaananadudu wiansuay
66 WFTAANANATUINU URYRLAULNS 577.89 | 242 VA

Tiafidusuidaly Flex Clamp
2 dnAsY
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na1zadianssuwanaudssian (ui) dssan
NSEUIUNIT sdu Aanssunslvazavnszuiunis nan fangsu
) Wan wd | O 0| =D X |/
67 njmj?iiunumﬂﬂmasa ERMEFCY M) 580.31 532 NVA
viagun 1
68 n'i'imfmvladmmus.n'm Tugeile 585.63 | 0.87 VA
winvinlvildugeaanea
18. ussaiuvia Tealdanadiuouinuiu
Vecuum 69 5 ana Tugellanfinuazvinlviilu 585.63 | 0.87 VA
Packing gayannne
70 | saussafiuviadiud 2 586.50 5.48 NVA
ihdiunuiussfiuviassa laluag
71 Honiinuasvintifugayaaedun | 591.97 | 0.30 VA
2
19.Packing 72 golvidunauussaainaasual 59227 NNVA
gvaan
TunaAanssulunszIuNSHER
g 3 MInagauny 58.71 | 7.02 | 1.12 | 67.07 | 96.82 | 377.07
dwnansafladuazniona (wi)
FIUDAAINTTUTUNTZIUNTHAR
v 3 & (uii) 62.44 | 10.2 | 1.82 | 60.72 | 25.11 | 455.13
UBAAINTIUTUNTZIUNTHRR 087

9 3 & (Th1uw)
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4 @ a [ °o [}
2.1 ﬂmgmﬂﬂimmﬂ’izmummammuwﬁ’amu—@ﬂuﬁmﬂ JuU T6

=h.

31

1 dl
aiun 1 arenuilseneu
1 ~ o F) A A Y
AUN 2 MANUALDIANIUATBIOA 1UNA (JCS)
v Y
AN 3 FIUATIVADUNN DIAANTOTUATLAZATINADUNING IALA TUADYU ET-Test , FVMI

(All) , Swage Pad Arm Pitch/Roll
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Mating henaEuda e FAUNANAG
n Time Line MCT (hrs.)
1 08.00-10.00 1 9.968
2 10.00-12.00 1 10.864
3 12.00-14.00 1 9.484
4 14.00-16.00 1 9.981
5 08.00-10.00 2 9.988
6 10.00-12.00 2 10.072
7 12.00-14.00 2 9.676
8 14.00-16.00 2 9.552
9 08.00-10.00 1 9.686
10 10.00-12.00 1 9.402
11 12.00-14.00 1 10.122
12 14.00-16.00 1 10.042
13 08.00-10.00 2 9.984
14 10.00-12.00 2 10.016
15 12.00-14.00 2 10.864
16 14.00-16.00 2 8.847
17 08.00-10.00 1 9.385
18 10.00-12.00 1 9.509
19 12.00-14.00 1 9.509
20 14.00-16.00 1 9.335
21 08.00-10.00 2 10.569
22 10.00-12.00 2 10.366
23 12.00-14.00 2 9.13
24 14.00-16.00 2 10.266
25 08.00-10.00 1 10.343
26 10.00-12.00 1 9.13
27 12.00-14.00 1 10.33
28 14.00-16.00 1 10.885
29 08.00-10.00 2 8.847
30 10.00-12.00 2 9.936
31 12.00-14.00 2 10.719
32 14.00-16.00 2 10.687
33 08.00-10.00 1 10.756
34 10.00-12.00 1 10.709
35 12.00-14.00 1 8.827
36 14.00-16.00 1 10.33
37 08.00-10.00 2 9.24
38 10.00-12.00 2 9.089
39 12.00-14.00 2 10.151
40 14.00-16.00 2 9.922
41 08.00-10.00 1 10.195
42 10.00-12.00 1 10.016
43 12.00-14.00 1 10.33
44 14.00-16.00 1 10.151
45 08.00-10.00 2 9.566
46 10.00-12.00 2 10.188
47 12.00-14.00 2 10.224
48 14.00-16.00 2 10.316
49 08.00-10.00 3 10.195
50 10.00-12.00 3 9.24
51 12.00-14.00 3 9.677
52 14.00-16.00 3 9.718
53 08.00-10.00 4 10.224
54 10.00-12.00 4 9.448
55 12.00-14.00 4 8.856
56 14.00-16.00 4 10.084
57 08.00-10.00 3 10.202
58 10.00-12.00 3 9.24
59 12.00-14.00 3 10.188
60 14.00-16.00 3 9.566
61 08.00-10.00 4 10.083
62 10.00-12.00 4 10.195
63 12.00-14.00 4 9.034
64 14.00-16.00 4 10.038

Mating 2henaBuIR 1 FAUNANAR
n Time Line MCT (hrs.)

65 08.00-10.00 3 9.13

66 10.00-12.00 3 10.028
67 12.00-14.00 3 10.092
68 14.00-16.00 3 10.095
69 08.00-10.00 4 10.864
70 10.00-12.00 4 10.195
71 12.00-14.00 4 10.092
72 14.00-16.00 4 10.28
73 08.00-10.00 3 9.976
74 10.00-12.00 3 9.768
75 12.00-14.00 3 10.575
76 14.00-16.00 3 9.153
77 08.00-10.00 4 10.575
78 10.00-12.00 4 9.24

79 12.00-14.00 4 9.768
80 14.00-16.00 4 9.153
81 08.00-10.00 3 10.366
82 10.00-12.00 3 10.575
83 12.00-14.00 3 9.995
84 14.00-16.00 3 9.768
85 08.00-10.00 4 9.686
86 10.00-12.00 4 10.087
87 12.00-14.00 4 9.683
88 14.00-16.00 4 9.939
89 08.00-10.00 3 8.709
90 10.00-12.00 3 9.49

91 12.00-14.00 3 9.963
92 14.00-16.00 3 10.445
93 08.00-10.00 4 8.978
94 10.00-12.00 4 10.569
95 12.00-14.00 4 9.363
96 14.00-16.00 4 8.715
97 08.00-10.00 1 10.719
98 10.00-12.00 1 9.713
99 12.00-14.00 1 9.928
100 14.00-16.00 1 9.997
101 08.00-10.00 2 10.435
102 10.00-12.00 2 9.455
103 12.00-14.00 2 9.556
104 14.00-16.00 2 10.709
105 08.00-10.00 1 9.327
106 10.00-12.00 1 8.991
107 12.00-14.00 1 9.533
108 14.00-16.00 1 9.089
109 08.00-10.00 2 9.402
110 10.00-12.00 2 10.226
111 12.00-14.00 2 10.569
112 14.00-16.00 2 9.676
113 08.00-10.00 1 10.336
114 10.00-12.00 1 9.984
115 12.00-14.00 1 9.88

116 14.00-16.00 1 9.24

117 08.00-10.00 2 10.33
118 10.00-12.00 2 9.685
119 12.00-14.00 2 9.606
120 14.00-16.00 2 9.611
121 08.00-10.00 1 10.435
122 10.00-12.00 1 10.864
123 12.00-14.00 1 9.814
124 14.00-16.00 1 10.038
125 08.00-10.00 2 10.454
126 10.00-12.00 2 9.878
127 12.00-14.00 2 9.566
128 14.00-16.00 2 9.88

129 08.00-10.00 1 9.42

130 10.00-12.00 1 8.605
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9IUTEUIN

MaL1e | 9UTTUINIATELIUMS e
n WIP Line
1 12,333 1
2 12,917 2
3 11,288 3
4 12,712 4
5 13,714 1
6 13,633 2
7 11,225 3
8 10,844 4
9 12,200 1
10 11,516 2
11 12,020 3
12 10,481 4
13 10,891 1
14 12,045 2
15 13,792 3
16 10,140 4
17 11,333 1
18 10,361 2
19 10,834 3
20 10,673 4
21 12,169 1
22 14,144 2
23 12,420 3
24 11,483 4
25 13,052 1
26 10,035 2
27 9,986 3
28 12,935 4
29 9,725 1

30 13,934 2
31 13,051 3
32 11,048 4
33 13,696 1
34 11,624 2
35 10,659 3
36 11,624 4
37 11,725 1
38 10,662 2
39 11,558 3
40 12,538 4
41 12,048 1
42 13,711 2
43 13,455 3
44 12,443 4
45 11,175 1
46 12,971 2
47 12,428 3
48 12,858 4
49 12,351 1
50 11,581 2
51 12,764 3
52 12,106 4
53 14,762 1
54 12,827 2
55 9,796 3
56 12,097 4
57 13,668 1
58 10,872 2
59 11,709 3
60 12,337 4
61 11,423 1
62 12,098 2
63 10,424 3
64 12,089 4

Matig ALUIUANT 1aid
n WIP Line
65 10,624 1
66 12,017 2
67 11,295 3
68 11,958 4
69 13,823 1
70 13,463 2
71 14,713 3
72 13,326 4
73 14,160 1
74 12,607 2
75 13,005 3
76 12,013 4
7 12,643 1
78 11,996 2
79 11,685 3
80 11,014 4
81 13,032 1
82 11,684 2
83 13,079 3
84 10,861 4
85 11,716 1
86 12,436 2
87 10,784 3
88 10,560 4
89 10,409 1
90 10,603 2
91 11,507 3
92 14,611 4
93 10,755 1
94 12,310 2
95 12,076 3
96 10,171 4
97 15,837 1
98 12,225 2
99 11,776 3
100 13,859 4
101 13,528 1
102 12,029 2
103 11,894 3
104 14,130 4
105 10,912 1
106 10,201 2
107 11,229 3
108 11,727 4
109 11,683 1
110 12,045 2
111 12,456 3
112 12,817 4
113 12,639 1
114 12,893 2
115 13,469 3
116 11,264 4
117 13,701 1
118 13,775 2
119 11,393 3
120 12,719 4
121 11,379 1
122 14,359 2
123 13,869 3
124 11,582 4
125 12,734 1
126 13,353 2
127 12,531 3
128 12,404 4
129 11,946 1
130 9,441 2
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Time (secs)
[o2]
o

&) DGR {Units/day) 55,000
(BY Available Time (hrs.) 10.5
() Shift 2
{01 Production Line (Model:T6) 2
(E) Worker per Line 35
(F1  Net Available Time (secs.) = BxCxDxE 5,292,000
Takt Time {secs.) = F/A 96.22
Cycle Cycle Production
) . Units per | Time per Time rate per C“”e,."t Up Time |, .
perations T . MC/ ” T Yield
ray Unit perTray Tray Operator (%)
(Secs.) (Secs.) (Secs.) ‘
1 Waterial Preparation 12 2.02 2429 3239 0.75 100% 100%
2 |Barcode Attach to Flexclamp 1 13.67 13.67 52.04 2.00 100% 100%
3 |Stiffener Bending 12 6.53 81.99 41.00 2.00 100%]  100%
4 |PCCA Barcode & Hook up Barcode Scan 12 4.71 56.55 56.55 1.00 100% 100%
5 |Flexclarmp Assernbly 12 7.41 83.91 29.64 2.00 100%]  100%
6 |Soldering g 49.29 49.29 49.29 5.00 100%| 99.968%
7 |Adhesive Dropping Fixture 1 18.04 158.04 7216 2.00 100%| 99.82%
8 |UW Curing System g 10.95 87.63 43.81 2.00 100%]  100%
9 Ml 1 4741 47.41 89.25 4.00 100%| 99.78%
10 |Load to lack 96 2.89 23.13 92.53 1.00 100%]  100%
11 |JCS Cleaning 192 10.52 2077 63 86.57 0.50] B85.20%| 100%
12 |Load to Tray g 2.09 16.75 33.50 0.50 100%| 58.21%
13 |Swage Pad Arm Pitch £ Raoll g 13.44 13.44 61.42 1.75 100%| 99.97%
14 WML g 13.23 13.23 52.92 2.50 100%| 92.62%
15 |Laser Micrometer g .75 .75 63.42 3.50 100%| 99.20%
16 |OQA & LAT g 211 16.85 33.70 1.00 100%]  100%
17 |Barcode Scanning g 3.63 29.02 558.04 0.50 100%]  100%
18 |Wecuurn Packing 40 1.30 52.11 94.74 0.09 100%]  100%
19 |Packing 40 0.45 18.03 81.95 0.04 100%)  100%
Production Balance # Tonka 6HD == Production Rate
—e— Takt Time
120

Cwl5D KI2> o LoD = o oo .o = = 5 £ oo oD O
= 0o 29 & c =2 cE = = cZ >a8c < = c c £
T S8c5SS8EE £ 3555 S 3x8Egfeg ;e 3853 ¢
%a%&%%oggg’s%%o‘g Qg-—;&s"%ﬂ.ﬁ%%“%%%% @ operations
S§85535558 38539 50 o ge>83g835< €
o n < = le)
d‘ ~ a 1
U Qv
31 4.3 urasmsdsuGeumInaanounsliuilg

U
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& DGR {Units day) 55,000
(B Awvailable Time {hrs.) 10.5
(i) Shift 2
(D% Production Line {(Model:T6) 2
(E)  Worker per Line 31
(F)  Net Available Time {secs.) = BXCxDxE 5,292,000
Takt Time (secs.)=F/A 96,22
Cycle . Production
. [ Cycle Time | | Current .
Operations Units per Tray | Total T“Eﬁiltm perTray m}?:;rel M/ Up {I_;'}"e % Yield
4 iy - !
(Secs.) (Secs.) (Secs.) Operator
1 [Material Preparation 12 5% 202 24.29 3239 075 100%| 100%
2 |Barcode Aftach to Flexclamp 1 3% 1367 13.67 82.04 2.00 100%|  100%
3 |Btiffener Bending 12 10% 533 31.99 41.00 1.00 100%|  100%
4 |PCCABarcode & Hook up Barcode Scanning 12 8% 4.71 56.55 56.55 1.00 100%| 100%
5 |Flexclamp Assembly 12 10% 74 58.91 2854 1.00 100%| 100%
G |Soldering g 10% 49.29 49.29 49.29 G.00 100%| 99.96%
7 |Adhesive Dropping Fixture 1 10% 18.04 18.04 7216 2.00 100%| 99.82%
5 [N Curing Bystem 3 10% 10.85 8763 43.81 2.00 100%| 100%
9 vl 1 6% 4741 47.41 89.29 425 100%| 99.78%
10 |Loadtalack 96 3% 284 2313 9243 0.25 100%|  100%
11 |JCE Cleaning 182 4% 10.82 207763 BEAT 1800 85.20%) 100%
12 |Loadta Tray 3 5% 204 16.75 3350 0.50 100%| B8.21%
13 |Swage Pad Arm Pitch fRall g 3% 1344 13.44 61.42 175 100%| 99.97%
14 [WMEEAID 3 3% 13.23 13.23 52492 2.00 100%| 9262%
16 |Laser Micrometer 3 5% 775 2775 £3.42 380 100%| 99.20%
16 |O0ARLAT g 3% PRl 16.83 3370 0.50 100%|  100%
17 |Barcade Scanning a 3% 363 28.02 58.04 .40 100%|  100%
18 |Vecuum Packing 40 10% 1.30 5211 94.74 .40 100%|  100%
18 |Packing 40 10% 0.45 18.03 51.95 0.20 100%| 100%
- s - m § m Froduction Rate
Production Balance # Tonka 6HD
—— Takt Time
120
& 100
=)
Y i a8y
£ a0
=
= 23
_EQEI_E of 2> mop B = 2 =] = - = T = poeg@m 2
TR ESO85E § 395E % Ryuf LR gl D33z 3
dyg s EEFORELE E Lo DE=8o0-20 F RS Y s ® 88 E Operations
AN AR R U A N R R

siii

V.4 taaamsdsuissumInaanainsliuli



M3 .6 LAAIAITNODNLULNITNAADY 2" Factorial

StdOrder | RunOrder | CenterPt | Blocks A B C Waiting Time
1 1 1 1 8 8 24
14 2 1 1 40 8 4.8
5 3 1 1 8 8 4.8
9 4 1 1 8 8 24
12 5 1 1 40 16 2.4
11 6 1 1 8 16 24
7 7 1 1 8 16 4.8
8 8 1 1 40 16 4.8
3 9 1 1 8 16 24
2 10 1 1 40 8 2.4
10 11 1 1 40 8 24
16 12 1 1 40 16 4.8
4 13 1 1 40 16 24
15 14 1 1 8 16 4.8
13 15 1 1 8 8 4.8
6 16 1 1 40 8 4.8
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M50 1.7 LAAINANIINAADY 2° Factorial

StdOrder | RunOrder | CenterPt | Blocks A B C Waiting Time
1 1 1 1 8 8 24 5.24
14 2 1 1 40 8 4.8 38.75
5 3 1 1 8 8 4.8 5.75
9 4 1 1 8 8 24 5.42
12 5 1 1 40 16 2.4 38.42
11 6 1 1 8 16 24 5.12
7 7 1 1 8 16 4.8 5.37
8 8 1 1 40 16 4.8 37.98
3 9 1 1 8 16 24 5.37
2 10 1 1 40 8 2.4 38.52
10 11 1 1 40 8 24 38.55
16 12 1 1 40 16 4.8 38.34
4 13 1 1 40 16 24 37.72
15 14 1 1 8 16 4.8 5.58
13 15 1 1 8 8 4.8 5.87
6 16 1 1 40 8 4.8 38.78

o W A a Qy A 9 1 QaJJ ] -Qy
s A Ao UsuaFuanunvudiounazase (M8 : FUNY)
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a1y | henaEuia e FAUDANAG
n Time Line MCT (hrs.)
1 08.00-10.00 1 8.492
2 10.00-12.00 1 8.700
3 12.00-14.00 1 8.440
4 14.00-16.00 1 8.916
5 08.00-10.00 2 8.728
6 10.00-12.00 2 8.967
7 12.00-14.00 2 9.005
8 14.00-16.00 2 8.921
9 08.00-10.00 1 8.249
10 10.00-12.00 1 7.975
11 12.00-14.00 1 8.317
12 14.00-16.00 1 8.075
13 08.00-10.00 2 7.961
14 10.00-12.00 2 8.695
15 12.00-14.00 2 9.620
16 14.00-16.00 2 7.614
17 08.00-10.00 1 8.558
18 10.00-12.00 1 7.612
19 12.00-14.00 1 8.354
20 14.00-16.00 1 7.564
21 08.00-10.00 2 8.723
22 10.00-12.00 2 8.920
23 12.00-14.00 2 7.863
24 14.00-16.00 2 8.323
25 08.00-10.00 1 8.572
26 10.00-12.00 1 8.055
27 12.00-14.00 1 8.329
28 14.00-16.00 1 9.565
29 08.00-10.00 2 7.340
30 10.00-12.00 2 8.494
31 12.00-14.00 2 8.905
32 14.00-16.00 2 8.772
33 08.00-10.00 1 8.704
34 10.00-12.00 1 9.343
35 12.00-14.00 1 8.042
36 14.00-16.00 1 8.892
37 08.00-10.00 2 7.918
38 10.00-12.00 2 7.891
39 12.00-14.00 2 8.185
40 14.00-16.00 2 8.122
41 08.00-10.00 1 7.997
42 10.00-12.00 1 8.193
43 12.00-14.00 1 8.318
44 14.00-16.00 1 8.115
45 08.00-10.00 2 8.539
46 10.00-12.00 2 9.421
47 12.00-14.00 2 8.921
48 14.00-16.00 2 8.429
49 08.00-10.00 3 9.093
50 10.00-12.00 3 8.183
51 12.00-14.00 3 8.386
52 14.00-16.00 3 8.239
53 08.00-10.00 4 8.909
54 10.00-12.00 4 8.802
55 12.00-14.00 4 7.834
56 14.00-16.00 4 8.395
57 08.00-10.00 3 8.530
58 10.00-12.00 3 8.257
59 12.00-14.00 3 9.053
60 14.00-16.00 3 8.723
61 08.00-10.00 4 8.992
62 10.00-12.00 4 8.823
63 12.00-14.00 4 7.557
64 14.00-16.00 4 9.012

Mating 2henaBuIR i FAUNANAR
n Time Line MCT (hrs.)

65 08.00-10.00 3 9.13

66 10.00-12.00 3 10.028
67 12.00-14.00 3 10.092
68 14.00-16.00 3 10.095
69 08.00-10.00 4 10.864
70 10.00-12.00 4 10.195
71 12.00-14.00 4 10.092
72 14.00-16.00 4 10.28
73 08.00-10.00 3 9.976
74 10.00-12.00 3 9.768
75 12.00-14.00 3 10.575
76 14.00-16.00 3 9.153
77 08.00-10.00 4 10.575
78 10.00-12.00 4 9.24

79 12.00-14.00 4 9.768
80 14.00-16.00 4 9.153
81 08.00-10.00 3 10.366
82 10.00-12.00 3 10.575
83 12.00-14.00 3 9.995
84 14.00-16.00 3 9.768
85 08.00-10.00 4 9.686
86 10.00-12.00 4 10.087
87 12.00-14.00 4 9.683
88 14.00-16.00 4 9.939
89 08.00-10.00 3 8.709
90 10.00-12.00 3 9.49

91 12.00-14.00 3 9.963
92 14.00-16.00 3 10.445
93 08.00-10.00 4 8.978
94 10.00-12.00 4 10.569
95 12.00-14.00 4 9.363
96 14.00-16.00 4 8.715
97 08.00-10.00 1 10.719
98 10.00-12.00 1 9.713
99 12.00-14.00 1 9.928
100 14.00-16.00 1 9.997
101 08.00-10.00 2 10.435
102 10.00-12.00 2 9.455
103 12.00-14.00 2 9.556
104 14.00-16.00 2 10.709
105 08.00-10.00 1 9.327
106 10.00-12.00 1 8.991
107 12.00-14.00 1 9.533
108 14.00-16.00 1 9.089
109 08.00-10.00 2 9.402
110 10.00-12.00 2 10.226
111 12.00-14.00 2 10.569
112 14.00-16.00 2 9.676
113 08.00-10.00 1 10.336
114 10.00-12.00 1 9.984
115 12.00-14.00 1 9.88

116 14.00-16.00 1 9.24

117 08.00-10.00 2 10.33
118 10.00-12.00 2 9.685
119 12.00-14.00 2 9.606
120 14.00-16.00 2 9.611
121 08.00-10.00 1 10.435
122 10.00-12.00 1 10.864
123 12.00-14.00 1 9.814
124 14.00-16.00 1 10.038
125 08.00-10.00 2 10.454
126 10.00-12.00 2 9.878
127 12.00-14.00 2 9.566
128 14.00-16.00 2 9.88

129 08.00-10.00 1 9.42

130 10.00-12.00 1 8.605
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n WIP Line
1 9,772 1
2 10,101 2
3 8,761 3
4 10,472 4
5 11,155 1
6 10,993 2
7 8,770 3
8 8,244 4
9 9,652 1
10 8,737 2
11 9,268 3
12 7,914 4
13 8,028 1
14 9,583 2
15 11,197 3
16 7,621 4
17 9,062 1
18 7,659 2
19 8,285 3

20 7,943 4
21 9,730 1
22 11,160 2
23 9,876 3
24 8,966 4
25 10,294 1
26 7,260 2
27 7,163 3
28 10,560 4
29 7,351 1
30 11,209 2
31 10,255 3
32 8,330 4
33 11,053 1
34 9,092 2
35 8,366 3
36 9,007 4
37 9,191 1
38 8,253 2
39 8,828 3
40 9,792 4
41 9,389 1
42 11,213 2
43 10,689 3
44 9,762 4
45 8,487 1
46 10,493 2
47 9,792 3
48 10,292 4
49 9,809 1
50 9,157 2
51 10,103 3
52 9,365 4
53 12,073 1
54 10,485 2
55 7,306 3
56 9,346 4
57 10,960 1
58 8,362 2
59 9,206 3
60 9,750 4
61 9,081 1
62 9,442 2
63 7,901 3
64 9,474 4

Matny ATYUIUNT lail
n WIP Line
65 8,474 1
66 9,574 2
67 8,817 3
68 9,557 4
69 11,172 1
70 10,859 2
71 12,243 3
72 10,857 4
73 11,872 1
74 10,133 2
75 10,475 3
76 9,414 4
7 10,110 1
78 9,314 2
79 9,008 3
80 8,448 4
81 10,387 1
82 9,060 2
83 10,496 3
84 8,351 4
85 9,195 1
86 9,650 2
87 8,136 3
88 8,047 4
89 8,198 1
90 7,803 2
91 8,919 3
92 11,905 4
93 8,361 1
94 9,711 2
95 9,547 3
96 7,671 4
97 13,357 1
98 9,673 2
99 9,146 3
100 11,392 4
101 10,914 1
102 9,859 2
103 9,338 3
104 11,421 4
105 8,562 1
106 7,653 2
107 8,657 3
108 9,325 4
109 9,152 1
110 9,546 2
111 9,857 3
112 10,150 4
113 9,943 1
114 10,501 2
115 10,883 3
116 8,799 4
117 11,124 1
118 11,222 2
119 8,856 3
120 10,180 4
121 8,581 1
122 11,824 2
123 11,220 3
124 9,021 4
125 10,373 1
126 10,950 2
127 9,935 3
128 9,985 4
129 9,409 1
130 7,065 2
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Production by hourly

Date : PCCA Solderding by hourly T6
Product 03.00-03.00  03.00-10.00 | 10.00-11.00 1.00-12.00 | 12.00-13.00 [ 13.00-14.00 | 14.00-15.00 | 15.00-16.00 | 16.00-17.00 [ 17.00-13.00 | 18.00-13.00 | 13.00-20.00 Total
20.00-2100 [ 2100-2201 | 22.00-23.00 | 23.00-24.00 [ 24.00-01.00 | 01.00-02.00 | 02.00-03.00 | 03.00-04.00 [ 04.00-05.00 | 05.00-08.00 | 06.00-07.00 [ 07.00-08.00 ‘
Plan
ToenkabH |Actual
Sum
Adhesive dropping by hourly T &
Product 08.00-09.00 [ 09.00-10.00 | 10.00-11.00 1.00-12.00 | 12.00-13.00 [ 13.00-14.00 | 14.00-15.00 | 15.00-16.00 | 16.00-17.00 [ 17.00-18.00 | 18.00-19.00 | 13.00-20.00 Total
@
20.00-2100 [ 21.00-2201 | 22.00-22.00 | 23.00-24.00 [ 24.00-01.00 | 01.00-02.00 | 02.00-02.00 | 03.00-04.00 [ 04.00-05.00 | 05.00-08.00 | 08.00-07.00 [ 07.00-02.00
Plan
ToenkatH |Actual
Sum
Curing by hourly Té
Product 02.00-09.00 [ 03.00-10.00 | 10.00-11.00 1.00-12.00 | 12.00-1300 [ 13.00-14.00 | 14.00-15.00 | 15.00-18.00 | 16.00-17.00 [ 17.00-18.00 | 18.00-19.00 | 13.00-20.00 Total
20.00-2100 [ 21.00-22.01 | 22.00-23.00 | 23.00-24.00 [ 24.00-01.00 | 01.00-02.00 | 02.00-03.00 | 03.00-04.00 [ 04.00-05.00 | 05.00-06.00 | 06.00-07.00 [ 07.00-02.00 ‘
Plan
TonkatH |Actual
Sum
Remark : Form (PMP - 194
v
=~ s
sUn v.5 uyunes (PMP-19A)
U
KANBAN
fneduts (Aauaunnadingue)
Line: ____ shiftt ———
Model: Qty. 5,760 pcs per Lot
Part No.
P/N PCCA 5,760 pcs.
P/N ACA 5,760 pcs.
P/IN Flexclamp 5,760 pcs.
O o1 720
O 02 720
O o0z 720
O oa 720
O 03 720
O o8 720
O o1 720
O o8 720
v '
= ﬂ v o Aq Y a o a
sUn v.6 uaastheaudanlslumsdningau
U q
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Effact Criteria: Severity of Effect Defined Ranking
Hazardous: |May endanger operator. Failure maode affects safe vehicle aperation and 7 ar
Without involves noncompliance with government regulation. Failure will occur 10
Warning WITHOUT warning.
Hazardous: May endanger operator. Failure mode affects safe vehicle aperation and 7 ar
. -~ linwolves noncompliance with government regulation. Failure will occur WITH £]
With Warning )
Warhing.
Major disruption to production line. 100% of product may have to he
Yery High scrapped. Yehicle §item inoperable, loss of primary function. Custamer very a
dissatisfied.
Minar disruption to production line. Product may hawve to be sorted and a
High porion {less than 100%) scrapped. Wehicle operable, bhut at 3 reduced level 7
of performance. Customer dissatisfied.
Minar disruption to production line. A porian {less than 100%) may have to
Moderate he scrapped (no sorting). Wehicle [itern operable, but some comfort G
comvenience itemis) inoperable. Customers experience discamfor.
Minar disruption to production line. 100% of product may have to he
L rewarked. Wehicle fiterm operable, but some comfort f convenience itermis)

il . ]
operable at reduced level of performance. Customer experiences some
dissatisfaction.

Minar disruption to production line. The product may have to be sorted and a
Wary Low porion {less than 100%) reworked. Fitffinishf sgueak [ ratile itern does not 4
conform. Defect noticed by most customers.
Minar disruption to production line. A portion {less than 100%) of the product
Minor may have to he rewworked on-line hut aut-of-station. Fit/finish f squeak s 3
rattle iterm does not conform. Defect noticed by average customers.
Minar disruption to production line. A portion {less than 100%) of the product
Wery Minar may have to e reswarked on-ling hot in-station. Fitffinish f squeak J rattle 2
itern doeg not conform. Defect noticed by discriminating customers.
Hone Mo effect. 1
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Faossible Failure

almostidentical processes

Frobahility of Failure Drmtec Chk Ranking
Very High: = 1in?2 =033 10
Failure is almost inevitable 1in 3 033 9
High: Genergllg assumatgd wiyith 1in g > 051 5
processes similarto previous

processes that have often failed 1in 20 > 0GT ¥
Moderate: Generally

associated with processes 1ingan = 0.83 G
similarto

previous processes which hawve 1in 400 = 1.00 )
egperlenced Dcc_aamn_al 1in 2,000 > 117 1
failures, but notin major

Low: Isolated failures

associated with similar 1in 145,000 > 1.33 3
Processes

Very Low: Onlyisolated

failures associated with almaost 1in 180,000 =14 2
identical processes

Remote: Failure is unlikely. Mo

failures ever associated with = 1in 1,500,000 = 1.67 1
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Detection Criteria: Liklihood the existence of a defect will be | Ranking
detected by test content before product advances to
next or subsequent process

Alrmost Impossible Test content detects < B0 % of failures 10
“ery Hemote Test content must detect 80 % of failures 9
Remote Test content must detect 82.5 % of failures g
“ary Low Test content must detect 85 % of failures 7
Lo Test content must detect 57.5 % of failures ]
Moderate Test content must detect 30 % of failures 5
Moderately High Test content must detect 92.5 % of failures 4
High Test content must detect 95 % of failures 3
“ary High Test content must detect 97.5 % of failures 2
Almost Certain Test content must detect 9.5 % of failures 1
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