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57921128: MAJOR: INDUSTRIAL ENGINEERING; M.Eng.
(INDUSTRIAL ENGINEERING)
KEYWORD: IMPROVING THE INSPECTION PROCESS/ DEFECT FOUND IN
ASSEMBLY LINE
PULLOP KAUNGWONG: IMPROVING THE INSPECTION PROCESS OF
INCOMING RAW MATERLS MINING EXCAVATOR. ADVISOR COMMITTEE:

JAKRAWARN KUNADILOK, Ph.D., 67 P. 2017.

This research addressed an improvement of raw material inspection in mining
excavator manufacturer. The research objective is to reduce the number of nonconforming raw
material in the production line. Quality and production reports in the past showed that nine
suppliers often delivered poor quality raw material to our plant. The percentage of nonconforming
raw material was 9.76%, on average of the delivered material by those suppliers. Through
incoming inspection had been performed, nonconforming raw materials were found frequently in
the production line. The percentage of the nonconforming raw materials found in production line
was 9.3% comparing to total number of nonconforming raw materials delivered by suppliers. The
Measurement System Analysis, MSA, was applied to determine the efficiency of incoming
inspection process. Three incoming inspectors were assessed their abilities for sorting
nonconforming material. The MSA results showed that their abilities were failed to meet
assessment criteria. Measurement method and environment were evaluated to increase their
abilites. The evaluation results explained that the measurement problems were two reasons. The
first reason was hurried inspection causing from material requirement due date of the production
line. The second reason was illumination level at the incoming inspection station. Therefore one
lighting panel was added into the station for increasing the illumination level. The inspection time
was consequently reduced because inspection activities were eliminated. The activities included
moving inspection parts or lighting panel location in order to get enough brightness at the
inspection spots. The results of this research revealed that the percentage of nonconforming raw
materials found in production line was reduced to 6.82% and the average inspection time was

reduced 2.29 minutes per part, approximately.
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AT 1NN 4-1 Wan133A ATTRIBUTE MEASUREMENT SYSTEMS STUDY @94U3 NHHAA
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A B C . . ,

Part Reference AUN 1 AUN 2 AUN 3

A-l A2 B-1 B-2 C-1 C-2 o A ¥o B ¥o C
10 1 0 1 11 1 T T 2
2 0 0 00 0 0 0 ) ) 2
3 11 11 11 1 T2 ) 2
4 0 0 00 00 0 ) ) 2
5 0 1 11 11 1 T ) 2
6 1 1 0 1 11 1 T T 2
7 0 0 00 00 0 ) ) 2
8 1 1 1 0 1 0 0 "o T 1
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10 1 1 11 11 1 T2 ) 2
110 0 00 00 0 3 ) 2
12 0 1 11 11 1 T ) 2
13 1 1 11 11 1 3 ) 2
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9 H v Y
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y N v
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Miss rate = NUIUATINIOUSURANA
9 ]
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@uulema NG)
Y ]
Falue alarm rate = iﬁmuﬂiwﬂgmﬁmwmﬂ
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a o v J o v J o v J
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33 3 4
A - 82.50% - 18.75% T 16.67%
40 16 24
35 1 4
B T 87.50% - 6.25% - 16.67%
40 16 24
38 1 1
C B 95.00% - 6.25% - 4.17%
40 16 24
masgumsaaduly
Decision measurement system Effectiveness Missrate  False alarm rate
gONTUNUNINUNATOU > 90% <2% <5%
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M135199 4-3 MINATILHILVUMIIA ATTRIBUTE MEASUREMENT SYSTEMS STUDY
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A B C . . .
Part Reference AUN 1 AUN 2 AUN3
A-1 A2 B-1 B2 Cc-1 C2 ¥o A ¥o B ¥oC
1 11 11 11 1 B T 2 2
2 0 0 00 00 0 T 2 T 2 2
31 1 11 11 1 T2 ) 2
4 0 0 00 00 0 ) ) 2
5 1 1 11 11 1 T2 ) 2
6 1 1 11 11 1 T2 T2 2
7 0 0 00 00 0 T2 ) 2
8 1 1 1 0 1 0 0 "0 T 1
9 0 0 00 00 0 T2 ) 2
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40 16 24
38 0 2
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40 16 24
masgumsaaduly
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pouTUiiea19dIu Apamsmitlsuilys > 80% <5% <10%
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Inspection Standard

Supplier LR imsise
Customer No. J692970 Inspection Date Audit no.
Part No. 4760460 Q'ty
Part Name. Support AS CHG.

Rough Sketch

- z ©)
o Inspection Measured Value (Unit :
NO. Inspection item. Measurement
standard 1 2 3
1 Check 187 +/-1.5 CMm
2 Check 88 +/-0 CcvMm
3 Check 38 +/-0 CcvMm
4 Check 183.5 +/-1.5 CMm
5 Check 250.2 +-1.5 CcvMm
6 Check 389.8 +/-1.5 Calipers
7 Check 3447 +/-1.5 Calipers
8 Check 3 +/-0 Calipers
9
10 Damage - Paint damage BY SIGHT
1 Welds - Check weld sizes & lengths BY SIGHT
ID - Check for correct part ID
12 CHECK FOR WELD DEFECTS BY SIGHT
Other - Check for other defects
13 L. BY SIGHT
Damage - shipping damage
14 CHECK WELD SIZES BY SIGHT
15 CHECK HOLE SIZE PER 1E0421 BY SIGHT
16 CHECK STANDARD THREADS BY SIGHT
17 Assembly - correct orientation BY SIGHT
18 Size - correct overall length BY SIGHT
Remarks

Y
MAMARNUIN N-1 A208191UATINAOUFUAIU 476-0460
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Y v ]
NITATIVTDUYUAIU 476-0460 Tﬂt’Jmim3%ﬁ@ummmawumuﬁ’wm’%mﬁmw
3 g 4 4 o
Calipers 116 CMM 914U 8 YUADU ﬂi'lfﬂﬁ’l’]‘UﬂUTMﬁiJﬂuiﬂ!“lJ@\‘lﬁ@ﬂl%ﬂuiﬂﬂﬁTﬂﬂT%WUﬁu 9

v Y v
YUADU TIUNITATIVTOUNYUA 17 vVUADUY

1 2 3 4 5 6 7 8 9 10] ods
4760460 |BEfore 20.46] 2031 20.47]  21.32[  23.21]  20.43[  20.42]  20.41]  20.44]  20.46] 20.793
After 15.32]  15.46] 15.51] 16.32]  16.51]  15.43|  15.56]  16.44| 16.43|  15.36] 15.834
4760470 |BEfore 19.43  19.42  19.11] 18.42]  18.42]  19.11 18.3¢]  18.52[ 18.24] 18.25] 18.726
After 17.35]  17.53[  17.21] 18.35] 18.47] 17.31 17.26] 1729 1835  17.14] 17.626
4720634 |BEfore 20.32]  20.17]  21.33]  21.38]  20.41]  20.28]  20.42]  20.37]  20.27]  20.15]  20.51
After 14.42] 1438  15.43[ 15.36] 14.52]  16.35] 1533 16.42] 15.54] 15.37] 15.312
4241743 |BEfore 9.43 9.25] 10.36]  10.39]  10.32 9.44  10.25 9.19  10.44] 11.14 10.021
After 7.32 7.31 8.53 8.22 9.21 7.48 7.52 7.39 8.31 7.35]  7.864
4241746 |BEFore 9.42 9.35 9.15 9.28 9.36 8.47 8.46 7.37 7.29 7.32|  8.547
After 7.33 7.39 8.32 9.11 7.11 7.35 7.36 8.53 8.14 7.53]  7.817

Y
MARNUIN N-2 AIBYNNININTIVTDUYUNIU J6929Z0

1 2 3 4 5 6 7] 8 9 10| \a&u
4427199 Before 10.43 10.31 10.45 10.25 11.47 11.21 10.31 10.46 10.27 9.51] 10.467
After 7.31 7.32 8.11 7.39 7.41 7.52 7.26 8.53 8.35 7.38 7.658
4402105 Before 9.45 9.29 11.31 10.36 8.35 9.48 9.27| 9.46 9.32 10.42] 9.671
After 8.11 8.34] 8.14 8.21 9.4 7.53 8.32 8.41 8.56) 7.66 8.268

Yy
MWNARNUIN N-3 AIDYIINIATIVFDUBUAIU H2050B0

1 2 3 4 5 6 7 8 9 10 wan
3855313 |Before 1534  1532[ 1543] 1548 1525 1541 1539] 16.21] 16.34] 1531 15.548
After 14.43]  14.47] 1425 1525 15.12] 14.5] 14.33] 14.43] 1511 14.52 14.616
4794386 |Before 25.43] 2541 25.26] 2511 25.48] 26.53] 26.12] 26.41] 25.17] 2539 25.631
After 20.32] 2048 20.14] 20.46] 20.32] 20.21] 21.24] 21.11[ 2033 20.53] 20.514
4760505 |Before 2032 2043[ 2031 20.44] 19.47] 21.32] 2121 2148 20.35] 20.42] 20.575
After 1431 14.48[ 1543] 1551 14.15 14.37] 1451 14.32] 1411 15.46] 14.665
4760445 |BEfore 23.44]  23.12 2451 2421 23.39] 2443 2441 2454 24.16] 23.27] 23.948
After 2032 20.16[ 20.38] 20.54] 21.34] 21.22[ 23.11] 19.32[ 19.32] 20.39]  20.61

Yy
MWNANUIN N-4 AIDYNINIATIVADUBUFIU G2123D0

1 2 3 4 5 6 7 8 9 10| \a&m
1796151 Before 20.21 20.43 20.21 20.31 20.33 20.34 20.29 21.45 19.52 20.38] 20.347|
After 18.42 18.31 19.34 18.55 18.32 17.31 18.35 18.53 17.52 17.46] 18.211
1249672 Before 7.32 7.31 7.46 7.52 9.32 6.54 7.43 7.48 8.32 7.24 7.594
After 6.25 6.31 6.44 6.31 6.43 6.28 6.37] 7.15 7.11 6.43 6.508

Y
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1 2 3 4 5 6 7 8 9 10[ w28
4226998 Before 20.43 20.21 20.31 20.42 20.23 20.33 20.12 20.14 20.11 19.32 20.162
After 18.21 18.33 18.41 17.22 18.13 19.11 17.23 20.22 17.1 17.24 18.120
3886319 Before 19.11 19.35 17.34 20.13 20.12 20.213 17.15 18.32 19.25 19.47 19.045
After 17.24 17.43 17.24 17.42 17.44 18.33 18.21 17.11 17.21 17.22 17.485
4344409 Before 21.45 21.15 20.36 20.42 21.22 21.45 21.11 20.46 20.54 21.53 20.969
After 14.23 14.51 15.13 15.21 14.22 14.26 14.33 14.52 15.22 15.31 14.694
3855295 Before 25.31 25.34 25.21 26.46 26.31 24.43 25.23 25.34 25.16 25.36] 25.415
After 17.36 17.43 18.21 18.11 18.23 17.21 17.33 17.44 18.12 17.48 17.692
4151377 Before 5.43 5.26) 5.23 5.32 6.32 6.34 5.22 5.13 5.42 6.34 5.601
After 4.34 4.42 4.46 5.43 5.31 5.25 4.21 4.42 4.39 4.43 4.666
@ 2
NINNIANUIN N-6 AIDYIIATINTIVADUFUTFIN H1413GO
1 2 3 4 5 6 7 8 9 10[  w28u
4151343 Before 20.4 20.5 21.2 19.49 20.3 20.54 19.23 20.56 20.35 22.5 20.507
After 15.1 16.23 14.34 15.46 15.25 14.5 16.24 16.23 15.43 15.2 15.398
4794367 Before 25.23 26.1 25.03 25.42 24.04 26.01 24.44 25.05 25.43 26.21| 25.296
After 16.54 14.51 15.32 15.13 14.37 15.56) 16.03 15.2 15.32 14.11 15.209
3815620 Before 18.16 17.27, 19.43 18.38, 18.64 17.34 18.45 18.23 17.34 18.46, 18.17
After 17.54 16.45 17.32 18.33 17.12 17.11 17.23 17.21 17.32 17.13 17.276
4549316 Before 23.34 23.28 23.52 18.12 22.18 23.42 23.53 23.17 23.44 23.51] 22.751
After 22.24 22.43 22.44 18.18 23.43 23.33 22.12 22.21 23.32 22.46] 22.216
4955541 Before 18.45 17.32 17.31 17.34 18.31 18.33 18.11 17.41 17.42 17.51 17.751
After 16.32 16.34 17.21 17.31 17.51 16.43 16.31 17.52 16.33 16.24 16.752
v ' Qy 1
MNUNANUIN N-7 AIDYIUINIATIVFDUFUTIU H2988BO
v
[ (% Gl (Y] i’ 61 yAay
N1THIVIUIUATI (N) luMTaunIalagnsi¥nae (Range)
3 "o ¥ o 91 5 an A
L‘]_]‘L!ﬂﬁ‘]Ji%ll"lil!ﬂ"ﬁﬂil’JHﬂixﬂHﬂﬁi]ll!flﬁ? Iﬂﬂi%ﬂTgQgﬂL!ﬁ%ﬁ?Q’ﬂ’J‘ﬁﬂﬁ 1o
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13N Maytag 2

R doyawwngu | R dogaowmnaun | R doymownngu
e 5 10 & 5 10 o) 5 10
.10 3 2 42 52 30 T4 162 93
12 9 2 M 57 33 76 171 98
14 6 3 16 63 36 T8 180 103
.16 8 4 A8 68 3 80 190 108
.18 10 G S0 74 42 82 199 113
20 12 7 52 80 46 M 209 115
22 14 8 54 86 49 86 218 125
24 17 10 CIEE 53 8 229 131
.26 20 11 58 100 57 90 239 138
28 3 13 60 107 6l 92 250 143
30 27 15 62 114 65 94 261 149
32 30 17 64 121 69 96 273 156
3 M 20 .00 129 ! 98 184 162
36 38 22 68 137 78 1.00 196 169
38 43 A 7 145 83

40 47 27 72 153 88

NUNANUIN N-8 A3 Maytag

Suuafilumsannadmsumamamnn s msidoRiseauanuiesiu 95%
MANUAANDIA + 5%
A10814
Gﬁudaumﬂﬁﬁwﬁwﬁﬁ 1692970 ¥aNBIAVFUEIU 4760460 AOYANINAIT I
taasiIete AT AR UTUEI 1692920
fidfs voanmisu'lg fide - Argeqa-adga
R=H-L
R =20.47-20.21
=0.26

[

1 d‘ = d' Y A 1 Ao 1 d'
HINURAY X U940 N ‘]Julﬂ A9 20.50 NIMNTYHITAURAY
R 0.26

x  20.50
=0.012
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	1ปกหน้า(พัลลภ  เคียงวงค์)
	2บทคัดย่อ(พัลลภ เคียงวงค์)
	3สารบัญ(พัลลภ เคียงวงค์)
	4. บทรวม(พัลลภ เคียงวงค์)



