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# 44871460521 MAJOR INDUSTRIAL ENGINEERING

KEY WORD: DEFECT REDUCTION / QUALITY / FMEA / ALUMINUM ALLOY /FAILURE
SUWIMOL JANKAEW : DEFECT REDUCTION FOR ALUMINUM ALLOY WHEEL
INDUSTRY. THESIS ADVISOR : ASSIST.PROF. SUTHAS RATANAKUAKANGWAN,
312 pp. ISBN 974-14-2961-4.

This research has a major purpose to reduce the defect of Aluminum Alloy Wheel production
process by analyzing Failure Mode and Effects Analysis (FMEA) as a technique.

The research was started to study Aluminum Alloy Wheel production process in factory and
to find the causes of the defect. Using the cause & effect diagram in the phase of brainstorming and the
characteristics of the defect (PEMLA). Organizing the expert team to evaluate the severity of defect,
occurrence defect value, and detection defect in production process. We have calculated Risk Priority
Number (RPN) with the high RPN means high risk defect value using the 100 score.

After revising the actions we have proposed the improved method as follow :

1. Increasing the ability of defect detection such as inspection part 100%, inspection first
production, recheck part after setup machine, use check sheet for recording result and install controller
equipment for machine etc.

2. Reducing occurrence or frequency problem such as ; review machine maintenance, mold,
improve the manual of work instruction; enhance the staff training.

Finally, the result of this research decreased from 9.53% to 6.15% (decrease 3.38%), and
customer claim problem was reduced from 0.100% to 0.027% (decrease 0.073%). The amount of
defects reduced from 12,150,425 bahtto 7,253 410 baht (decrease 4,897,015 baht), and customer
claim problem from 301,795 baht to 84,640 baht (decrease 217,155 baht). And Risk Priority Number

(RPN) is decreased from 25.0% to 92.9% of RPN before carrective action,

Department.. .. INDUSTRIAL ENGINEERING. ..

Field of study.. INDUSTRIAL ENGINEERING....

Academic vear........o.... 20060
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3.1.5 NITUINNISNAL (C60 : Machining)
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3.1.10 N3ZUIUNMSOUARU (D45 : Powder Bake Oven)
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3.1.16 N3zUIUMTUIIY (E70 : Packing)
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fesdenrhasevde (caP) Lilavina 0.007% 0.000% -0.007
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i | vy | %an

Wosome | - luwa GBF 913 60

-1n5eemuguons lva luTasnulilduasgn | 90

' E4
- ingoanugugangiiegiien lildnesg | 120 | 36 | 70.0%

- anuisaluda GBF lumangau 120 | 54 | 55.0%

- wiinau luided Tavg luevaoy 252 | 72 | 71.4%
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FAVOUAY AUNAVOITNHULTOUNNI B RPN
m | Tud | %an
dmilszneu | - 1n3eeasieaInszney (Spectrometer) ¥03da | 70
T1dAsge | AmanaeunABNATIIY
- wiinAuANdINsznRUAAIINAININTFIY 210 | 84 | 60.0%
LERGRTT: -é’mwmi"lmmmﬁmgﬁaﬁau‘lajmmzﬁu 96
- §a51m3 Inaveaiii Cooling laitvaneau 96
- puvigiTuad i1 awdifvun 144 | 48 | 66.7%
- qmwgﬁﬁymgﬁzﬁan"laj"léfmuﬁﬁmuﬂ 144 | 48 | 66.7%
- Wina1u1d Die Coat Antlszinn 72
- WU Die Coat hilAwasgu 280 | 96 | 65.7%
Augusy | - Aaesluanuguse 140 | 60 | 57.1%
- Die Coat HgAW3oaONVRLAITINIHAD 245 | 60 | 75.5%
- wifnam 151a5182u Die Coat laitiungay 75
- 'lisgyanuanisasn Inasvasiinsnae 245 | 80 | 67.3%
Tuadnszwn | - Die Coat IAABLAL [1AAMQAVBZYADAD 245 | 80 | 67.3%
- Twaddnwse 105 | 60 | 42.9%
vaoliidy | -mssmuaigugl limunze 168 | 36 | 78.6%
- fmuadas 13 liasgiiiion limunz au 126 | 54 | 57.1%
nswnau | - luad azein 140 | 60 | 57.1%
- Wﬁmm"lajﬁwmmﬁzmﬂiuaﬁﬁauwﬁanﬂﬂ% 105 | 30 | 71.4%
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FAVOUAY AUNAVOITNHULTOUNNI B RPN
| I | %aa
AANULAeA | - gungiveameuAnIngeadia (Solution : T4) é1 | 144 | 48 | 66.7%
. ) 1 Ao
- AYBUABY Solution HosNIAINAIMUA 96
E4
- 9MUHMNVD911 (Quenching) g4 96
1 3’ 9 1 A o
-nalumsyminiesndtiiismua 96
Tuszysae | - winaawldwyaa Stampli Lower Mold 63
E4
n3eY - winau liesaaaeudinya Stamp 9na3a 105 | 36 | 65.7%
snaNae | - Nanasdniise 280 | 72 | 74.3%
(Center Bore) | - 3smM3naunuIglFaiuuesiiana luFamu 280 | 72 | 743%
I o Wil Y = o o
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A A o " v
- 150430 I lduins g 120 | 48 | 60.0%
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4 [
- A nuaaggudnansde liaseduumanies | 147 | 70 | 52.4%
“9IANANBIANBAMITDUDUATOIEYNARY | 168 | 63 | 62.5%
F f
sautionided | - gunsailunToanas (Jig-Fixture) lumunga 96
-fszyluldsunsyhivingawy 120. | 64 | 46.7%
E4 '
11509308710 |- WINAUAIAUTUAN (Set-up) Titiungeau 70
d0(Chamfer) | - wiinaulif'ldnsnnsuiiandahaneuiiunly | o8
° Y = a
M - dfianaaheraunuy 147 | 84 | 42.9%
1 [~} @ Y A A W ]
sesdonrh | - wiinawldinTesdioda lumingew 162 | 90 | 44.4%
14 n Y ax 9 = = K]
asoude lild | - 33msmuauegldnuiianaahalidamu 210 | 54 | 74.3%
~ =2 n Yy
YA - fiandastha bildunasgu 168 | 54 | 67.9%
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FAVOUAY AUNAVOITNHULTOUNNI B RPN
| I | %aa
gmmﬁmﬁfm —Wﬁmmgwhéhu,mmgmmﬁaﬁﬂwmﬂ 80
-wiinaw liasnaeudumisgainnds 120 | 60 | 50.0%
ANugagiion | - winauFIAE uALAaNa 60
f _wifnauasdeuFuLAana1 162 | 90 | 44.4%
- inFosinsiiapogiifioudndegiiguses 252 | 48 | 81.0%
$ - 11599 W Hydraulic Pressure hitWane eyl 245 | 42 | 82.9%
- 59AUAY (Air Pressure) é%m:i”lmmgm 196 42 78.6%
- A myudeiionsae limins au 147 | 28 | 81.0%
- viliazena 245 | 63 | 74.3%
- weaelugadihons limangan 147 | 42 | 71.4%
RITERE 294 | 84 | 71.4%
- WHNIIUATIVAOLRA NI 196 | 63 | 67.9%
AT AN - winnuyaniulila 84
- wifnonyansuliimniiug 168 | 80 | 52.4%
- 'ifimsszymieaiion 1fesraminz au 140 | 60 | 57.1%
Aufluasy | - minalildasaedeuniodiade 84
- iaiadegadu 168 | 90 | 46.4%
- fhRanaouR L 210 | 90 | 57.1%
- Lﬂ?ﬂﬁﬁ@’?ﬂqmﬁgﬁ (Thermocouple) 1F@ 126 | 90 | 28.6%
~Pump ANUAULTD 84
- daduasnil lignasanie lumunza 126 | 90 | 28.6%
seonszunn. |- winawlussiaszdalumsgiaau 96
- winauasnuen e ldlundadaaiuazas | 1200 |72 | 40.0%
M
_wifnauenduan sz 5 96
- SaqilFhfiuuinde limnzau 120 | 48 | 60%
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¥iaveadey AUNAVOITNHULTOUNNI B RPN
i | vy | %an
fudeime | - Wdaddugadu 126 | 90 | 28.6%
= [ (%] :Jl = 1 ]
ua - wiinaulsudahuniu lumangaw 168 | 90 | 46.4%
- delu g aw 84
dduaon | - gungiilumsevlildawmasgiu 54
- A5 2 Speed Conveyor 11 1daunasgu 54
- 4o liazen 192 | 60 | 68.8%
fiadl - oW uATHumn 168 | 64 | 61.9%
- wiinnuhivianuazeitluvduanaiu 112 | 36 | 67.9%
- minauldgadeialszian 84
o di’ 9 = d' (]
- winnueudediiazgion hiazon 84
seelavan | - daginyaude hivnnzauiums 1o 160 | 64 | 60.0%
- wilna lusziiase Talums duiade 128 | 96 | 25.0%
- wiinnuaudeandia lusgda 128 | 96 | 25.0%
#'lva -Fuliazen 140 | 36 | 74.3%
- USIAUANVO I UAIN AT IU 112 | 36 | 67.9%
-widnau T ldsumeunssduanueatiy 84
- wilnalSunssduay lumung ey 84
- ANUNHATDIFEAINIMIATTIU 60
2 - - o =
seeyannd | - Nlageriivinadunnll 84
a < @ 1 o [ Aay
Yaglion - [=minnulisziasz falumsasnageon 112 | 96 | 14.3%
(Masking) | - 35m3 1dnilagdalimanzan 168 | 48 | 71.4%
dy A A ] 1
VDD -Funuhiazein 210 |54 | 74.3%
-wilnalSunseanvvesthe lumune e 84
- dofinsuAnaNn 252 | 72 | 71.4%
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A 9 1 = a wvAa
50810 - wiinau ldenugeiievazaliiaan 160 | 64 | 60.0%
-wifnau lusgiiase T lumsdunihde 160 | 96 | 40.0%
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m | Tud | %an
Fifion - winnuraumad 14 livnngeaw 96
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seelavau | - naee oo 11 84
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- 1S gIUNIAS e IR Wiz 140 | 48 | 65.7%
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50980 (Air | - miinau liszdiasySamaihmaradninly 120 | 60 | 50.0%
Bubble)anilsn | - S3msianuuiuwaradn lumanzaw 150 | 48 | 68.0%
Uy [=minnuiude limugay 168 | 60 | 64.3%
s i lwaifiga ldnngmslgidau 96
_wifnauhildniuaeusnas neuussy 120 |45 | 62.5%
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lioaiiad (PCD) 27 | 0.01% 14,477
FENNANTB (V/H) 9 | 0.00% 42826
112124618 (Run out) 117 | 0.06% 62,736
Angagaauiond (PCD Thick) 8 0.00% 4,290
Chamfer Cz\p;lzichamfer) 26 0.01% 13,941
Dia. LAUNAN NG (Center bore) 942 0.52% 505,103
asnseuia £ (Leak) 1827 | 1.01% | 979,642 1,980 | 1.10% | 1,061,680
(Air Leak) C70 A3UAN (Deburring) 153 | 0.08% 82,039
AedowTouin fAutluna (Surface) 16 | 0.06% 62,199 116 | 0.06% 62,199
(Pre Treatment) D10
ATdeRoUYIL 300n521NN (Dakon) 474 | 026% | 254,160 474 | 026% | 254,160
(Inspection Paint) D20
nudusesiiy Ff{udanz 1A (Adhesion) 27 0.01% 14,477 27 0.01% 14,477
(Powder Paint) D40
oudiu drluasn (Powder Peel) 21 0.01% 11,260 21 0.01% 11,260
(Powder Bake) D45
nud 'lvia (Paint Flow) 874 | 0.49% | 468,641 4,065 | 2.26% | 2,179,662
(Paint) D50 iaﬂymmﬁ'ﬂﬂ; (Masking) 32 0.02% 17,158
i5iaku (Dust) 1,847 | 1.03% | 990,366
598UAYIY (Scratch) 1,285 | 0.71% | 689,020
500ii0 (Hand) 27 | 0.01% 14,477
oud @aon (Paint Peel) 205 | 0.11% 109,921 205 | 0.11% 109,921
(Paint Bake) D70
ATINANING AMUNITERT (Paint Thickness) 63 | 0.03% 33,781 63 | 0.03% 33,781
(Paint Film) D80
1539 Air Bubble @n1/5n (Bubble Dirty) 24 |0.01% 12,869 26 |-0.01% 13,941
(Pack) E70 Pack 1/ (Pack Mixing) 2 0.00% 1,072
ﬂJFNlaEIi’JLI 15,403 8.55% 8,259,123
YOANAATIN 180,072
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1348, suuudaznszmumi
N % yam N % yam
1ao Tns901M#t (Hikesu) 2 0.001% 3,174 6 0.0035% 9,522
(Casting) C/0 ﬁﬂﬂliﬂli: (Tokata) 1 0.001% 1,587
TuadnIzyIn (Kajir) 3 0.002% 4,761
nag Dia. tNUNA1 NG (Center bore) 4 0.002% 6,348 5 0.0029% 7,935
(Machining) C60 Dia. Aok NG (Lock cap) 1 0.001% 1,587
AT30057 1 (Leak) 3 0.002% 4,761 7 0.0041% 11,109
(Air Leak) C70 ATuAN (Deburring) 4 0.002% 6,348
wud Ainfle (Blister , Corrosion) 17| 0.010% | 26979 64 | 0.0374% | 101,568
(Paint) D50 5009AVINTNAZ (Masking) 0 | 0.000% 0
ifiatlu (Dust) 20 | 0.012% | 31,740
50091 7M (Scratch) 24 | 0.014% | 38,088
509ii® (Hand) 2 | 0.001% 3,174
@fia (Shade NG) 1 0.001% 1,587
oud Faon (Paint Peel) 2 0.001% 3,174 2 0.0012% 3,174
(Paint Bake) D70
A59ANUHINT AU (Paint Thickness) 1 0.001% 1,587 1 0.0006% 1,587
(Paint Film) D8O
asanthdeneuds 50UN52UNN (Dakon) 4 0.002% 6,348 22 | 0.0129% 34914
(Final Inspection) E20 508UAUIY (Scratch) 18 | 0.011% 28,566
1579 Air Bubble @150 (Bubble Dirty) 2 | 0.001% 3,174 2 0.0012% 3,174
(Pack) E70 Pack 11 (Pack Mixing) 0 0.000% 0
LCHGERH] 109 | 0.064% | 172,983
goATITIN 171,005
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NIZUIUMS anvazide Snuveuds
.1, ﬁ.ﬂ n.A. kit ﬁ’«!ﬂ!!ﬂ‘ﬁ:ﬂﬁtﬂ]‘uﬂﬁ
Wl % | | % | 9| % 2 % yam 2 % yam
naou dautlsznou i ldunsgiu 101 10.05%| 62 [0.03%| 36 [002%| 199 | 0.03% | 108,807 455 | 0.07% | 248,779
(Melting) C10 090107t (Blow Hole) 116 |0.05%| 73 [0.03%| 67 [0.03%| 256 | 0.04% | 139,972
ndo T390 M9 (Hikesu) 4,643 [2.17% | 3,381 | 1.61% | 3,187 | 1.42% | 11211 | 1.73% | 6,129,804 | 13,607 | 2.10% | 7,439,857
(Casting) C20 vao ity (Misrun) 174 [0.08%| 75 [0.04%| 108 [0.05%| 357 | 0.06% | 195,19
AI35¢ (Tokata) 582 | 027%| 374 |0.18%| 352 [0.16%| 1,308 | 020% | 715,171
Tuadnsz 1 (Kajiri) 215 0.10%| 198 10.09% | 127 [0.06%| 540 | 0.08% | 295254
N316%a1 (Sunaochi) 87 [0.04%| 53 [0.03%]| 51 [0.02%]| 191 | 0.03% | 104432
Aa Riser Gate riser g9 (Riser) 9 [0.04%| 73 [0.03%| 65 [0.03%| 234 | 0.04% | 127,943 234 | 0.04% | 127,943
(Riser Cutting) C30
ou AT (Hardness lower) 264 |0.12%| 218 |0.10%| 176 [0.08%| 658 | 0.10% | 359,773 1,256 | 0.19% | 686,739
(Heat Treatment) ?hﬂ'!‘lll!!%\ifj\i (Hardness over) 134 [0.06% | 207 |0.10%| 128 |0.06% 469 0.07% 256,434
C40 3] stamp $29M150 (H/T stamp) 69 0.03%| 37 |0.02%| 23 |001%]| 129 | 0.02% 70,533
na nauihudu (Bibiri) 478 10.22%| 317 [0.15%| 289 |0.13%| 1,084 | 0.17% | 592,695 5636 | 0.87% | 3,081,578
(Machining) C60 598n3521MN (Dakon) 583 027%| 625 |0.30%| 537 [0.24%| 1,745 | 027% | 954,108
siioniios (PCD) 20 [0.01%] 3 [0.00%] 17 [0.01%] 41 0.01% 22,417
FEMNENTD (V/H) 4 1000%| 0 |000%| 1 |000%| 5 0.00% 2,734
1MUY (Run out) 123 10.06%| 79 |0.04%| 68 [0.03%| 270 | 0.04% | 147,627
AnwgegaIuiiond1 (PCD Thick) 2 |000%| 1 [000%| 0 [000%| 3 0.00% 1,640
Chamfer Cap §1 (Chamfer) 16 10.01%| 12 [001%| 9 [000%| 37 | 0.01% 20,230
Dia. 1NUNAN NG (Center bore) 983 |0.46%| 757 |0.36%| 711 |0.32%| 2451 | 038% | 1,340,126
asseuia 1 (Leak) 1,862 | 0.87% | 1.425 | 0.68% | 1,557 | 0.70% | 4,844 | 0.75% | 2,648,539 | 5209 | 0.80% | 2,848,109
(Air Leak) C70 ASUAY (Deburring) 167 |0.08% | 105 [0.05%| 93 [0.04%| 365 | 0.06% | 199,570
AedeonTonin fufluas 1y (Surface) 117 [005%| 93 [0.04%| 89 |0.04%| 299 | 0.05% 163,483 299 | 0.05% 163,483
(Pre Treatment) D10
ATIvdeROUNY 598N32UNN (Dakon) 526 |025%| 574 |0.27%| 358 [0.16%| 1,458 | 023% | 797,186 1458 | 023% | 797,186
(Inspection Paint) D20
niuddusosiu dhuainzid (Adhesion) 28 [001%| 16 [0.01%| 13 [0.01%| 57 | 0.01% | 31166 57 | 0.01% | 31166
(Powder Paint) D40
oudru @fuaon (Powder Peel) 13 [0.01%| 21 [0.01%| 9 [000%| 43 | 0.01% 23,511 43| 0.01% 23,511
(Powder Bake) D45
niud #'lva (Paint Flow) 948 | 0.44% | 783 |0.37%| 772 [0.34%| 2,503 | 039% | 1,368,558 | 10,772 | 1.66% | 5,889,773
(Paint) D50 50099 INTTAG (Masking) 25 [001%| 12 [0.01%]| 10 [0.00%| 47 | 0.01% 25,698
ifiaflu (Dust) 2,058 | 0.96% | 1,748 | 0.83% | 1,683 | 0.75% | 5489 | 0.85% | 3,001,204
398%AYIY (Scratch) 1,032 | 0.48% | 814 [0.39%| 849 [038%| 2,695 | 0.42% | 1,473,537
508il0 (Hand) 27 [001%| 7 [000%| 4 [000%| 38 | 0.01% 20,777
oud @aon (Paint Peel) 2381 0.11%| 182 [0.09%| 159 [0.07%| 579 | 0.09% | 316,578 579 | 0.09% | 316,578
(Paint Bake) D70
AsANWHINT AYIMUAART (Paint Thickness) 82 |0.04%| 47 |0.02%| 39 [0.02%| 168 | 0.03% 91,857 168 | 0.03% 91,857
(Paint Film) D8O
JIER) Air Bubble @n1Jsn (Bubble Dirty) 10 000%| 8 [000%| 5 |000%| 23 [ 0.00% 12,576 25 | 0.00% 13,669
(Pack) E70 Pack 11 (Pack Mixing) 2.10.00% [0 -[0.00%] 0-]000%]| 2 0.00% 1,094
'uaanﬁumn 15,826 | 7.41% | 12,380 | 5.90% | 11,592 | 5.18% | 39.798 6.15% 21,760,229
uaﬂwﬁmm 213,538 209,912 223,785
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A13197 A-2 %ﬂuﬁﬁuﬁﬂﬂﬂﬂyil.!?u’lei’]Q!fdfﬂmﬂlj'ﬂ??{ﬁlﬂﬂGﬂuiuuﬁﬁ%ﬂi%ﬁﬂiuﬂﬁﬂﬁﬂ fauaipou NOUNIAY - NTNNIAY W.A. 2549

naamslsulge
NITVIUMT ﬁ'ﬂumzxﬁn 5114’!1!'"@)3!5&!
.1, ﬁ.ﬂ n.A. I smum'axni:mums
N % 1 % | 29 % N % yam N % yam
1de Tn590109 (Hikesu) 4 [0002%| 0 [0.000%| 0 [0.000%| 4 [0.001% 6,348 8 0.0014% 12,696
(Casting) C/0 A7v3v52 (Tokata) 0 0000%| 1 ]0001%| 0 ]0.000%| 1 0.000% 1,587
Tuadnszmn (Kajiri) 0 0.000%| 3 |0002%| o0 |0000%| 3 | 0.001% 4,761
nfa Dia. NUNAN NG (Center bore) 2 0.001%| 0 [0000%| 0 [0.000%| 2 | 0.000% 3,174 2 0.0003% 3,174
(Machining) C60 Dia. @0ar NG (Lock cap) 0 0.000% 0 0.000% 0 0.000% 0 0.000% 0
AT30892 £ (Leak) 0 |0.000%| 1 0001%| 0 [0.000%| 1 0.000% 1,587 3 0.0005% 4,761
(Air Leak) C70 A3UAN (Deburring) 2 |0001%| 0 |0.000%| 0 |0000%| 2 | 0.000% 3,174
nud Ainde (Blister , Corrosion) 15 [0.007%| 10 [0.005%| 11 [0.006%| 36 | 0.006% | 57,132 91 0.0154% | 144,417
(Paint) D50 5009A1INATAg (Masking) 0 10.000%| 0 ]0000%| 0 |0000%| 0 | 0.000% 0
ifiafu (Dust) 10 [0.005%| 6 [0.003%| 4 [0.002%]| 20 |0.003% | 31,740
398%AYIU (Seratch) 12 [0.006%| 14 [0.007%| 8 [0.004%| 34 | 0.006% | 53958
508iio (Hand) 0 [0.000%| 1 [0001%| 0 [0.000%| 1 0.000% 1,587
@9 (Shade NG) 0 10000%| 0 |0.000%| 0 |0.000%| 0 | 0.000% 0
oud @aon (Paint Pecl) 3 10001%| 0 0.000%| 1 |0001%| 4 | 0.001% 6,348 4 0.0007% 6,348
(Paint Bake) D70
ATIANUNING ANWHUIAR (Paint Thickness) 0 |0000%| 1 ]0.001%| 0 |0.000%| 1 0.000% 1,587 1 0.0002% 1,587
(Paint Film) D8O
asrImthdeneuds 598N3ZUNN (Dakon) 11 10.005%| 8 0.004%| 2 |0.001%| 21 | 0.004% | 33,327 50 | 0.0085% | 79,350
(Final Inspection) E20  [5063@%21 (Scratch) 14 10.007%| 5 0.003%| 10 |0.005%| 29 | 0.005% | 46,023
1579 Air Bubble en1/3n (Bubble Dirty) 0 0.000%| 0 0.000%| 0 [0.000%| 0 | 0.000% 0 1 0.0002% 1,587
(Pack) E70 Pack 1Ju (Pack Mixing) 1 [0.000%| 0 [0000%| o [0.000%]| 1 0.000% 1,587
LCHGERH] 74 10.037%| 50 |0.025%| 36 |0.019%| 160 | 0.027% | 253,920
80AATIN 202,065 196,542 193,020
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