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## 4471464721 : MAJOR INDUSTRIAL ENGINEERING
KEY WORD : PRODUCTIVITY / EFFICIENCY/ EFFECTIVENESS / COST OF DOWN TIME
/ QC 7 TOOLS / POKA-YOKE / KAIZEN / WHY — WHY ANALYSIS
ANIRUT PATTHANATHEERA : REDUCTION OF DOWN TIME OF A PICK UP
TRUCK ASSEMBLY LINE. THESIS ADVISOR : ASSOC. PROF. Dr. VANCHAI

RIJIRAVANICH , Ph.D. 165 pp. ISBN 974-17-2175-7

The objective of this research is to study the problems dealing the down time in the pick up
truck assembly line and to decrease the percentage of the assembly down time per year in order to

increase production.

From the studying it is found that the assembly parts no quality and employees’ working
conditions mistake were the main factors that caused assembly line break down. Measures to
improve the assembly line production by reducing down times include; 1) establishing the technical
document for reviewing the inspection 2) using why-why analysis for finding the real cause and
poka yoke technique for decreasing errors of employees’ working method and 3) employing kaizen
technique for environment improvement in assembly line. By separate the solving problems to the
group working were group no. 1 the solving problems of the group working by down time group
no. 2 the solving problems of the group working were the high risk down time and group no. 3 the

solving problems of group working were unserious down time.

After implementing the suggested measures, down time in assembly line was decreased.
Average percentage down time.was.3.08 % of which company standard-allowance is only 2.5%.
After the improvement, the production output was ‘increased about 74 cars per month and the

average percentage down was decreased down to 1.83%.

Department Industrial Engineering Student ’s signature

Field of study Industrial Engineering Advisor ’s signature

Academic year 2002 Co-Advisor ’s signature -
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4 2
ANDNINEYA (AFI) - - - - - - - - - - _ . _ i
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AINITHYA (W1N) - - - - - - - - - _ - B} B B

3w 2542

819U (W) - - L L 4 - - - - } - B} B )

s o .
Lﬂﬂﬁmﬂ!ﬁ Down Time 3 3.5 1.62 1.75 1.91 | L) 1.4 2.77 2.2 1.23 2.56 3.73 1.9 2.18

A 9 1 =
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NAMIYA (UIN) - - - - - - _ - - - - _ _ _
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819U (W) - L - 5 £ L - - - } - B} B )

2 <
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T NANY (UN) - 8740 | 9200 | 11500 | 7360 | 11500.-| 11500 | 11960 | 11040 | 11500 | 11500 | 11500 | 10120 | 10618
3 .
L“JJE)';'L“I{L!G] Down Time 25 | 276 | 2.87 3.56 2.62 3.62 3.44 3.9 3.31 3.55 3.25 3.15 3.02 3.25
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& -
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g’ =)
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WosIuA Down Time | 2.5 | 2.87 | 295 | 3.02 | 273 | 333 | 32 | 335 3.08
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tlym

* o | man 10 11[13| 14| 15|16 17| 18| 20| 211 22)23})24]{25]27|28]{29]30|31|!17]1
113 |[BRKT 1 dnd liwnoimin TRS | 10 1 1
114 |tdwnresdafeyd La6 | 10 5
115 [1Tfihfumnedsa Adfedmmia LAs | 10 2 2
116 [meldainduazgun TR | 1 1 1
117 {fenusaile ta Bidhuuihnrsangaeanninidh 5A2 | sro4 o
118 [Tllndndidhensdonia TR6 | 3 1 1
119 |rrxT winffefiuenousadonidiie i Laz | 31 P 2
120 [ndawsmnonTeatylTddum TR [ 3 3 3
121 [adnTlnunindeaite LAT | 3 2 2
122 InFuTanefiflnfenvin/fdidhdon ™R3 | 17 1 2
123 [engld1&nzntliie A2 | 32 2 2
124 [nAvBenmnuuindontihman La6 | 10 3 3
125 |ldwsulanedrududailady TRe | 12 2 2
126 [uhailomtufuumion sAz | sros 2 2
127 Wauniunisunduudy LAs |13 0
128 [BRKT usiupdnumn SA1 | 4 2 2
129 [mensmddaiiiudomunivaf LAs | 15 2 2
130 |tunudieita Tl dunshan TRG | 3 2 2
131 |1ism 3 mendanmusnts TR4 | 1 1 1
132 freuzminuudy La4 | 21 2 2
133 [Tavdhavinueiuindy hudnnfoaudo LAl | 42 1 1
134 [drldfwsahinind 3 ndousei TR4 | 11 1 1
135 [melundesfhddounizadeundalinadan LA3 | 26 3 3
136 [menamsniovga 1A2 { 31 2 2
137 [tagnruntipunanausn SA2 | 8F05 2 2
138 [Indliasagvsy LA4 |17 3 3
139 |Tuasidaudalusmu Lad | 17 0
140 j9oanundudy Tandan TRs | 9 2 2

Lyl



Hymmangalaiivesdhailszney

e WRUMAN 2545

oy

) afl | omo 10|11 | 1371415 16| 17] 18|20 21|22 23|24 25]27]28]29]30(31] 17301

141 |erindanelwsailo li&euns TR | 12 2 2
142 MafHanninvio lodundsnde /BRKT indeonifu LAl | 42 8 8
143 [nszannthunn TR2 | 21 2| 2
144 [Tuaidrnruslad it/ infonda /9 Tiinsa Lad | 21 2 2
145 |yunuuvili liifmadn A2} 33 4 4
146 [hemedihtaivi + Huliviu LA2 | m 3 3
147 [afSsfhusndien sA2 | SRO1 3 3
148 |Enmafidsy Lag | 9 2 5
383
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Aeou gueu 2545

tleym
i ni‘ LU 10 17 12 | 13| 14{15] 17| 18|19} 20] 21|22 24| 25| 26 27| 28| 29| 301
1 [lilégauiTfacedudn () TRS | 8 z 4 2 14
2 |duinglefiafu ) TR3 | 15 5 2 14
3 [k TR7 | © b 4 5 2 2| 17
4 |hahefndten @ sat | 3 2 3 2 1 16
5 [lwaviBaunundoanionds LAS | 13 4 2 3] 4 17
6 {lwari@nnzuzmdsude @il LA4 § 21 v 4 z 4 2 16
7 [nundadlaiiu @ SA1f 9 2 2 3 3 16
8 |neledolaiagu ey lataiiu LAs | 15 2 4
s |wisumwedlsliin i LAG | 9 2 2 2 4 14
10 [fuusnyanindes @ LAS | 13 3 ] 3 3 3 16
11 |nszannviinan @) TR2 | 21 2 2
12 {BRKT fedundanilaldfadan TR6 | 5 3 2 3 11
13 [ladluaagsn LA4 | 17 2 2 9
14 |nadsuBos @ LA6 | 8 4 3 1 2 11
15 [lwesffauddndends gmyumudaldn LAd | 17 4 [
16 [Tdwsndenilautuwinld LAad | 18 4
17 Phviiudnanihaiin dan a1 sa2 | sros 3 3 6
18 [usrdndaunldndudv g LA6 | 11 3 3
19 [winarlaldWunaiends an TR7 | © 3 3
20 |nscaomeilafinguan TR2 | 21 2 3 4 11
71 o ddlif dushorliin LA2 | 33 1 4 1 il
22 hinhudednssfandann o SAL | 3 4 4
23 |Wwdnbaviwesiiundss an TR3 | 18 3 4 3 14
2 [lldwsa anslsithan 2o TRS | 9 2 3 2 11
25 |YarounumasnguTudninaanan ) LAS | 13 1 2 8
26 taseahinszTilsenga 21 TR6 | 5 3 4 1 4 14
27 [masssnzustalfndun @i LAs | 15 1 2 4 14
28 |dagedonddiladiniu ¢4 SA2 | sF08 2 3 4 12
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tlay
ﬂi“ wg 10{ 11 12 F 1314 1S 17| IR} 19|20 21| 22| 24125 26 27| 28| 29| 2@
29 |vegadomhminamalazaaulavin s SA2 | SF08 6 11
30 [Hifumandalusoundesna @ TRT | 2 ]
31 [SodoTulusrsldtunhon @8) LAd | 18 3
32 [#isfn BRET wivnioandonda o8 LAs | 13 3 2 5 2 2 16
33 |dwbihmvsnliie 2o LA2 | 33 2 3 51 19
34 uu'umEmm'umémﬂsmnumﬁniu (29) LAS | 13 4 13
368
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LAY NINGIAN 2645

Ygywn n{v |sumg 2|3|a|5]6|8|9l|10|11[12{13|15|18]|17|18|19|20|22}23|24a]|26|27]e8|30]31] nm
1 [uwmasnnedalaanlsl s /umumasuaodin Laz| 32 2 3 5| 14
2 [ludiwsadowtluduusin (1) LA4| 18 3 4 2 2 17
3 |fzesurdwnuilaivsenount (6) sat] 7 2 3 3 8
4 [neesuormtWladunsy (15) Lad4 | 17 4 3 1 2 5 15
5 [wanmnenndus (16=3,18=2) LAG6| 8 ] 2 3 2 5 18
6 |MihndwauriuaToanduads (17) LAs] 13 3 2 9
7 {Tudnammmwmbundoawinu (17) LAT| 3 4 F 8
8 |+nilm cover Laigumsiumn (17) TR | 6 3 2 5
9 |winewldursynwassndotingu (17) LA7| 2 2 6
10 |ludn@neduidldin (17) TR2| 22 2 5
11 |wnunasndudsninuen (18) LA4| 19 4 3 7
12 [ausinilabtu (18) LA7| 3 2 4 6
12 [aadsetldimarhiu (18) LAS| 14 2 3 5
14 [tsenoudadhiuliiu (18) LAG| 12 ] 2 4 8
15 |dunsuslaisiu (18) LAd| 21 2 3 5
16 ai'mﬁﬂqm']ﬁvu-mn"u‘lﬂs‘ﬁ'uuﬁum (18) TRS | 8 2 a 6
17 |[Tudnimewsioalusdusulieh (18) Laz| 29 3 2 2| a 11
18 Imunihindmdudntdlls (18) SA2 [ SFO8 3 3
19 {Infansuslsinsagision (18) LAd| 20 2 2
20 |sdnBnunldndudu(1a) LAT| 4 5 1 &
21 |nswenwihAzuullaiin (18) TR2 | 21 2 2
22 |88lafuwansnszenmiTnunaurnidu(20) TR2[ 21 2
23 |Tvdnurwiivdinfuade (20) LAS | 15 3
24 |Sosialudiuta 2 wd liduuduw (22) LA6| 10 3
25 ﬁ‘wsﬁu:ﬁ'nnﬁ;?Jaﬂ1sg1ﬁtﬁu1u1 {22) R5 | 7 4 -3 5
26 |uganediAvansiduannslslla (22) La7| 1 3 2 2 7
27 |BRKT urmSeaitiinm (22) LAS| 13 5 5

IS1



Ugymnrsnaaladuasdhedssnay

Haw AINgIAN 2546

gy niv|meef 1| 2| 3flafsfe|a|o|tol11]12]13]18[16[17[18[19]20]22[23]24 26|27 |29 30] 31| 12an
28 |Brels BRKT wsiunmooingu (23) LAS | 13 4 4
29 [Tufmdwintlsiduniun (23) LAl | 24 1 1
30 [ass@afldslaianliu (22) 1Az | 3 2 2
31 [maniuefidaniin (23) LA6] © 4 1 5
32 ﬂiunuﬂ'm‘lﬂssnmﬁ‘%wﬁnq'u (24) sal| s 2 4 6
33 |awRaledidalmucdunis cOVER #u (24) TR6| 5 3 3 3]
34 |ewludninasmdldumuneasndadins (24) | LAz | 32 5
35 |dmamma (24) TR6| 3 3
36 [pemavindnbiiu (z6) TR | 16 3 a
37 |winemteuldiu (26) LAG | 10 3 3
a8 Emfugnmauvimn%oaﬁm‘hu (26) SAl| 4 2 2
39 [lifansanfinmennsadasannding (26) TRS| 8 2 2
40 |darrumingladlinu (26) SA2 | sTog 2 2 4
41 Jwitheneansuzliiiu (26) LA4| 20 2 2
az [ludrenseynduiupdndladunsunn (28) TR5 | 9 2 2 4 8
43 |Fuuoditaalaifi (26) LAG| 9 2 2
44 (Susdldndudhu (26) TR3 | 19 4 2 2 5 1 14
45 |azunvertsanwdniiznavldiain (27) TR2 | 22 2 3 2 2 11
48 {wregnwntnunuuuan (27) 8A2 [SF04 2 2 1 5 10
47 |laddsundinustnlanes (27) TRG| 5 3 2 3 8
48 |irduiedifamnann (27) sal| 3 4 4 2 1 11
49 |Wsiufiaowinann (27) SA2 | sTos 2 2 3 4 3 14
50 |TusnBauruatosndeady (27) LAS| 13 5 2 1 8
51 |nandldaulivum (29) LAZ{ 33 & 2 2 10
s2 [TudmBranfumivmde (20) TR7| 2 2 2 3 4 13
53 [nsursahisdu fed (30) TR2 | 24 3 2 4 1 10
54 |ldungBnmsutingu (31) 5A2 | SR04 2 1 4 2 4 13
55 |laurafudandihsen (31) TR3 | 17 a 4 2 2 a| 15
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Usym GECIEIED 213j4|5|6|8[9|10|11|12|13|15|16|17|18]19|20]|22i23|24]|26)27|29]|30]{31| 178
56 |ldnseonfiagu (31) TR2 | 21 2 2 3 3l 14
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Swudt | nfU-mas | aawd | §wuil | n§d-ame | aowd | dduit | nfu-mae | éaduil
1 LAS5-13 40 32 LA2-31 12 63 SA1-7
2 LA4-21 38 33 LA7-2 11 64 LAS-16
3 LA4-18 29 34 TR2-23 11 65 LA6-12
4 LA6-10 29 35 TRS5-9 11 66 LA7-1
5 TR2-21 29 36 LAG6-11 10 67 TR2-20
6 WI 29 37 TR5-6 10 68 TR3-14
7 LA4-17 28 38 TR3-15 9 69 SA2-SF4
8 LA2-33 26 39 TR3-19 9 70 LA3-23
9 LAS-15 25 40 TRS-7 9 71 LA3-26
10 TR3-17 24 41 LA1-34 9 72 SA1-5
11 LA6-9 20 42 Other 9 73 LA3-28
12 TR6-5 20 43 LA1-35 8 74 LA4-16
13 TR7-2 20 44 SA1-4 8 75 SA2-SR6
14 TR6-3 19 45 SA2-SF5 8 76 SA1-0
15 SA2-SF8 18 46 SA2-SR5 8 77 LA1-36
16 LA6-8 17 47 LA1-42 7 78 LAT1-40
17 LA2-32 17 48 LA4-22 - 79 LA2-29
18 TR2-22 17 49 LA6-7 7 80 LA3-25
19 TRS5-8 17 50 SA1-8 7 81 LA3-27
20 LA7-3 16 51 SA2-SR4 7 82 LA7-5
21 TR4-11 16 52 TR6-4 7 83 SA2-SF7
22 LA4-19 15 53 LA7-0 6 84 SA2-SR1
23 TR3-16 14 54 TR2-24 6 85 SA2-SR3
24 SA1-9 14 55 TR4-12 6
25 TR7-0 14 56 TR4-13 6
26 TR5-10 14 57 LA1-39 5
27 LAS-14 13 58 LA7-4 5
28 SA1-3 13 59 LA7-6 5
29 TR7-1 13 60 SAl-1 5
30 LA4-20 12 61 SA1-2 5
31 TR3-18 12 62 SA2-SF2 5
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REQUISITION SHEET

WORK TROUBLE DETAILS
1 TROUBLE NAME
2 PLACE GROUP STAGE
3 TROUBLE PHENOMENON [Jvross NEW MODEL B INSUFFICIENT
(] out oF FunNcTION UNSAFE ABNORMAL

4 TROUBLE DESCRIPTIONS

= o . \l F . .
ja) ———
=z _ s =~ - -

WORK REQUEST DETAILS

5 REPAIR REQUEST WORK DESCRIPTION

) T s S
w - Y _ - R
-
g # )l avas s -
. _ Y. - - 3
Q
= —

[} NOATTACHED

& NAME OF MATERIAL OR TOOL EQUIPMENT REQUIRED ] SEE ATTACHED
NO NAME QUANTITY SPECIFICATION ESTIMATE COST
7 BUDGET CODE NO. BUDGET NAME
REQUIRED DATE REQUESTED BY DATE CHIEF DIV, MANAGER DEPT. MANAGER
COUNTER MEASURE ANSWER
8 FACILITY WORK SCHEDULE WORK ORDER ORDER SHEET NO, DATE
ESTIMATE MATERIAL ARRIVED DATE
REPAIR OR INSTALL FINISH DATE
9 COUNTER MEASURE DECAIPTIONS
CONCLUSION BY ASF/TLD/JM /DM EAD
. ok
g [CIne
=
2 REASONS.
[m]
o
=z
DATE REPORTED BY CHIEF DIV, MANAGER DEPT. MANAGER
DOCUMENT FLOW ROUTE TSSUED DEPT.—> _ PROD. NGR, DEPT o> GOPY 10 ISSUED DEPT,
ISSUED DATE RECEIVED DATE ANSWER DATE
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The following can be checked before or during tightening a bole/nut
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The following can be checked after a bolt/mut is tightened

Washer not closed Concave washer Insufficient engagement | Fatigue in fastened pan
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MARUIN ¥ YoYAIIAINIS Down time TULAAZNGNIY (MIAADY)

MARUIN 3-1 Fo3a1IAINT Down time TUNGUNUVBIFINOUMIUT VTS (WiiAADY)

Item 4.01.-02 f.N.-02 1.0.-02 14.8.-02 N.M.-02 1.9.-02 f.7.-02 méﬂ
ﬂi,jll 1 72.29 73.17 111.29 64.32 111.07 110.40 122.31 94.98
ﬂ’cjll 2 102.66 116.53 145.40 75.38 151.29 150.88 160.40 128.93
ﬂq'u 3 76.05 81.30 102.32 61.31 120.65 106.72 118.30 95.23

Line down
time 251.00 271.00 359.00 201.00 383.00 368.00 401.00 319.14

MANUIN ¥-2 ToyaaIN5 Down time TUNGUIUYDIFI9TzNINIMIUT U9 (Wiiidew)

Item .1.-02 0.8.-02 #.7.-02 W.8.-02 Lﬂéﬂ
ﬂ’cjil 1 84.94 82.96 81.6 78.3 81.95
ﬂlj:ll 2 110.97 108.8 106.08 106.65 108.13
ﬂ’cjll 3 78.09 80.24 84.32 85.05 81.93

Line down
time 274 272 272 270 272.00

MAKNLIN -3 YoyaaIN3 Down time TUNGUNMVOIFIHAINFUS U9 (iindow)

Item 5.7.-02 4.7.-03 N.N.-03 méﬂ
ﬂi,jll 1 46.08 42.39 48.14 45.54
ﬂ’cjll 2 82.56 64.37 66.4 71.11
ﬂi,jll 3 63.36 50.24 51.46 55.02

Line down
time 192 157 166 171.67
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