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#4# 4171412821 : MAJOR INDUSTRIAL ENGINEERING

KEY WORD : DEFECTS MODES / IMPROVEMENT / CONTROLLING / MACHINING PROCESS
KOMSAN SANONGPONG : IMPROVEMENT OF DEFECTS MODES IN THE PROCESS OF
METAL MACHINING FOR AUTOMOTIVE INDUSTRY. THESIS ADVISOR : ASSO. PROF.
DAMRONG TAWEESANGSAKULTHALIL 214 pp. ISBN 974-13-0864-7

The economic crisis in Thailand since couples of years ago has put off the country
economic situation with an impact on many industries. An automotive industry, has been
effected very slightly. Besides, the automotive industry helps to uphold the employment
condition of the country, referred to the high volume of labors used in the industry. Therefore,
the improvement of competitive abilities, especially in quality, is very crucial. The objective of
this thesis was to emphasize on the improvement of the causes of defect occurred during the
machining process by using industrial engineering techniques as the following: an improvement
of working standard; an improvement and modification of the machines and equipment; an
improvement of a preventive maintenance system: a failure mode and effects analysis (FMEA)
and an improvement of staff training program. The target of this objective was to reduce the

occurrence of defect to be less than 3 percent.

From problem analysis method of a sample industry, it revealed that the defect, which is
frequently occurred in the manufacturing process, comprises of unstandardizable drilling hole
pitch, unstandardizable drilling hole diameter, unstandardizable boring hole diameter, and
oblique drilling hole. These defects are cansed by some important reasons. The first reason is
from the wrong performance of staff. The second is from the damaged or ruined machines and
equipments. The third is from the unstadardizable material. Final reason is from the

unstandardizable operations. By following the research steps, comparing between the before and

after applied techniques, it was found that percentage of defect is reduced from 9.5% to 1.8%.
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Assistant Managing Director
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Administration and Factory manager
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Production
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® AITUNTSRIANTS (Managing Director)

® 599N IUATSAINNTT (Assistant Managing Director)

® A1e1s MRS ASIT U (Administration and Finance Manager)

® A3an13 159974 (Factory Manager)

® UHUATINS (Adx;ainistration Section)

® HHUNATINTAUAZ YA (Warehouse & Delivery Section)

® UAUNKAR (Production Section)

® urumlseAugaIAIW (Quality Assurance Section)

® UWHAZAINTSY (Engineering Section)
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2.2.2 WAUAIIREBL (Check sheet)
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2.2.7 AWEINI0YINISUIUNIT (Process capability)
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2.2.8 MIIRTIZHALNNI BIUaZNaNIZNUIUATZVIUMT Process Failure Mode and Effects
Analysis (Process FMEA)
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- PROCESS NAME
< A A 9 A 2 ﬂ e w3

fHlumsszydedonszuiumshezdesdiminuquissetiunszuumsiitivey ludsduasy
MINTU (work flow diagram)
o o ) a o q y @ A a ..
dmunsndandadusisuinaz desndosiusonseinumsiazylu Operation siandard

kd ) ¥
Tunmumunuéaiiveis vdufuanszuaums Receiving, Incoming inspection, Boring, Tuming

facing and face groove, Drilling, Chamfering, Storage, Packing, Inspection final
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- MACHINE /DEVICE
‘ﬁ < A« od < s Y )
HhumsszydusiosdnsgnsalnFlunszuaunsiug wuinszuaumsadig (Boring)

22 191n509nA 900 JUA (Auto Lathe) iHudu

-  CLASS
< o ¥ @ Ly : s
uerasiansdmualiifusudayus ivuvesnszuaumsitiug Tasersszdiudunlsvosnsy
@ oo d P
12UNT3 (Process Parameter) 73© AUANYUSYDINAANUN (Product Characteristic)

A 7 T Q o = . .
Fedlnaudgniesdlugtmuau i laeszypniudedimuansinans su (Specification)
Q:’I’ a £ 3 o g QW s oy 3 é
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- CHARACTERISTICS
<2 o PP a Pt o 24 &
g iNamdnaENimsHNIaaIuguiinzuauMmItug e nssiludulsvesnszuau
o o e 4 «
115 (Process Parameter) La2/150 AUONBULVDINOANUN (Product Characteristic)

1 3 o ar  as i a ar o o
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::y T 9 . P=1 9 S s o W =, o
fwulunszurumsaiug Boring) wlintssey lagd 9o lildinmihgednmiddleaiu

. & o o a @ o 3
(Preventive maintenance) ¥4 lumsihgeFnuFetiosiussinsfmuagaiaosniuguuss
¥ [ ¥
nszuaumeadntlsluns dsudeaisgveaasoadnssulssuihiyleasednd
b4 [
e fuuaUIBuATBande ATINS TRV UNE Hudu
] 9
AmiunudnyagYeINaRuN (Product Characteristic) NRo I LALVEINTZLANUNTH
1l52noud78 YA (Dimension) AreRLNMUA 1L (Drawing) Yoenaaia

w ° a o s A w o o € Y 1A = 3 ¥
ANYULNIUDN (Appearance) YBIHARNUNNUNDANUINF061 1915 sumen iy
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~ STANDARD
uaRIdea i vuA (Specification) LAZFAUNB (Torelance)
d' LY A @ S 4 o
NlFlumsnuguawalsueenszyIuNs (Process Parameter) 1130 ANANYAULYDINAAS D]
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- MEASUREMENT METHOD
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o a o ow d L 4 = 3 y A
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- CONTROL METHOD, RATE, RECORD, INCHARGE

neReIs Memunuie XS5 v99n3219UM3 (Process Parameter) 150 AuSNUME Yo
HAAATIH (product characteristic) aéma“l%éwﬁwuﬂﬁé’mms Taeil RATE

nuneded e nmineuhinsaseianweed s ¥eensEUIMS (Process Parameter)
%30 guinyuzyoIRART AR (product characteristic) Tﬂaﬁmméﬁ’@xﬁﬂsmgaeﬂu Preventive
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#1319% 5.3 UNLAIUAN (Control plan) ¥BDITH Flange A - IT

CUSTOMER NAME MODEL PART NUMBER ! Protot
roto
AT 18211 ~SX8-KOO C ype
CONTROL PLAN |orecro
FLANGE A - IT
[g/Mass~Production
Funon ( PROCESS ) MACHINE qmﬁm”aomuau(coNTROL POINT ) 38memauRs ( CONTROL METHOD )
proc.|procEss]  Fanszuawnts DEVICE,JIG CHARACTERISTICS NIRIEIN i8n1amavsay OPERATION SECTION QUALITY ASSURANCE SECTION REACTION PLAN
No: PROCESS NAME | TOOL FOR MFG. | PROCESS | PRODUCT STANDARD MEASUREMENT METHOD RATE REGORD INCH, RATE RECORD INCH,
e
1 Q RECEWVING - - FORGING PO QUANTITY COUNTING All check sheet |WD - - - | CONTACT SUPPLIER
' PART
!
inspection check | Inspection check | = ®
2 INCOMMING - - MATERIAL $35C MILL'S SHEET - - - QA [ CONTACT SUPPLIER
sheet sheet
DIMEN Inspection check
INSPECTION VERNIER
SION sheet
APPEARA=~
VISUAL
| NCE
Q AUTO LATHE DIMEN | Operation/set up Operation/set up BM check @ | Inspection check | Inspection check &
3 BORRING Process VERNIER PD QA | CONTACT FOREMAN
M-C ~SION standard standard sheet sheet sheet .
APPEAR | Inspection check A
parameter VISUAL PM check sheet PD
~ANCE sheet
PM work
instruction
@} TURNNING CNC LATHE DIMEN | Operation/set up Operation/set up @ | Inspection check | Inspection check
4 Process VERNIER PD CONTACT FOREMAN
FACING M/C -SION standard standard sheet sheet
Inspection check | COMPARE SAMPLE A
parameter PM check shect PD
SURFACE sheet PART
APPEAR PM work PM check
VISUAL
~ANCE instruction sheet

get




CUSTOMER NAME MODEL PART NUMBER ° = D —
roto
AT 18211-SX8-K0O Frotoype
CG NTRO L P LAN [] Pre~-Production
FLANGE A - IT
E/Mass-Production
tuanw ( PROCESS ) MACHINE qafidoeaIurH ( CONTROL POINT ) &ramunRa ( CONTROL METHOD )
proc.| prOCESS]  Honszummnis DEVICE,JiG CHARACTERISTICS IR F8namsavAoy OPERATION SECTION QUALITY ASSURANCE SECTION REACTION PLAN
No. PROCESS NAME | TOOL FOR MFG. | PROCESS | PRODUCT STANDARD MEASUREMENT METHOD RATE RECORD INCH. RATE RECORD INCH.
Q) DIMEN | Operation/set up Operation/set up ® | Inspection check | Inspection check | @
5 DRILLING  {DRILLING M/C| Process Vernler/hight gage PD QA | CONTACT FOREMAN
~-SION standard standard sheet sheet
APPEAR | Inspection check A
parameter JIG CHECK PM check sheet PD
~ANCE sheet
PM work PM check
VISUAL ‘
instruction, SPC sheet
@] APPEAR | Operalion/sel up Operatlon/sel tp ® | nmpoction chuck | tspection check e
8 CHAMFERING [DRILIING M/C| Process VISUAL PD QA | CONTACT FOREMAN
~ANCE standard standard sheet sheet
Inspection check A
parameter PM check sheet PD
sheet
PM work PM check
instruction sheet *
= Complet- A '
7 STORAGE POLY BOX - TAG CARD COUNTING = check sheet {PD - - - RECHECK
eness
APPEAR
VISUAL
~ANCE 7
3
(@) Complete CUSTOMER ®
8 PACKING POLY BOX - COUNTING - check sheet {WD - - - RECHECK
-ness PACKING STD.
APPEAR
TAG CARD VISUAL
~ANCE

ael
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[Q/ Mass=Production
Fanan ( PROCESS ) MACHINE gmﬁ 109AIUAN ( CONTROL POINT ) $8n15RTuRN ( CONTROL METHOD )
proc.|Process]  Banszuanns DEVICE, JIG CHARACTERISTICS NIRTFIN i8nsmeandoy OPERATION SECTION QUALITY ASSURANCE SEGTION REACTION PLAN
No. PROCESS NAME | TOOL FOR MFG. | PROCESS | PRODUCT STANDARD MEASUREMENT METHOD RATE RECORD INCH, RATE RECORD INCH.
D INSPECTION DIMEN | Inspection check VERNIER & Inspection check | Inspection check &
9 - - - - QA {DENTIFY BY
FINAL - SION sheet JIG CHECK sheet sheet
APPEAR TAG CARD AND
VISUAL
~ANCE MOVED
TO HOLD AREAR
SKETCH KEY CONTACT / PHONE : % CORE TEAM REMARK
SYMRBOLS : k No. NAME DEPT, CONT.|{ No. NAME DEPTJ] CONT.
]
1 FM 5
|
O = OPERATION/MACHINE @ 2 QA 6
r ! | l ] = OPERATOR
] '( 1
v = STORAGE A = FOREMAN 3 PD 7
Ej = (NSPECTION 4 WD 8
SECTION A-A
= = MOVE/TRANSPORT CHIEF SECTION
E)] = OPERATION WITH INSPECTION PREPARED QUALITY ASSURANCE PRODUCTION

LEL
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e uuurefunsasvaeylunsgiums {Inspection in-process check sheet)
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e uuueiumsasivaeuduABUgAYNG (Tnspection final check sheet)
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REV.No. N
QUALITY ASSURANCE SECTION > |DocNo. F-A-008 PAGE
. ISSUED FORM:
INSPECTION INCOMING CHECK SHEET |SSUED O ATé~
PART NAME : FLANGE C , EXHAUST SUPPLIER : PREPARED | CHECKED | APPROVED
PART No. : 18221-SM4-9330-Y1 MATERIAL : 8541
MODEL : HONDA - LS MATERIAL LOT NO. ©
RECEIVED DATE : INSPEGTION Q°TY :
RECEIVED Q'TY : ]REJECT QTY: ACGEPT Q'TY : ]
2] k
T R ]
4 — h &
. | f 4
? v I ; [ R i
1 | l % A] ;
3+ ! A
SECTION A-A
_ wiag ; faBums (mm.)
druaumsdedunu $rurumsduiunu SuuiuuTende  |wanawms
Sruau / AF lunisnsiadau fausU ldwansu | - wnaudrd@snuaunisindaatng
150 - 500 13 2 3 MILD STD. 1 05E(miw"i 2-A UIBNATIIL) AN
501 - 1200 20 3 4 renetnFetnaiemseLR B HaLULLING
1201 - 5000 32 5 8
NO : —  |JuDGE
NO. 1112 314|616 |7i8|¢9|10|11][12{13] 141516 | 17| X TOOL
SPEC MENT
+1.0
1 43 T4 VERNIER
2 585 29 VERNIER
+1.0
3 95 Tos VERMIER
+1.0
4 135 Tos VERNIER
5' OUTSIQE DIMENSION GAUGE
NO DEFORM
5 | NO BURR visual.
NO CRACK
NO RUST
T *‘ ienuilam s spEC Wimaudagadiden sirhiviniswda wie defiu SUPPLIER/gnd iiieud Ty ﬁ
[ ] ACcePTED COMMENT. INSPECTOR | CHECKED | APPROVED
[ ] REJECTED
[ ] ACCEPTED BY
CONDITION DATE.

g‘ﬂ‘f’(l 520 nppesudmiums #39900UINYA (Inspection incoming check sheet)
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QUALITY ASSURANCE SECTION - [FEV JDocNo. F-oA002 PAGE
. ISSUED FORM:

INSPECTION IN PROCESS CHECK SHEET - 1SSUED DATE -
PART NAME : FLANGE C , EXHAUST CUSTOMER: . SAB PREPARED CHECKED APPROVED
PART No. : 18221-SM4-9330-Y1 MACHINE LOT NO.:
MODEL : HONDA - LS MATERIAL LOT NO. :
PROCESS : MACHINE INSPECTION Q'TY :
MACHINE No.: (ACCEPT QTY : REJECTQ'TY :

wudag - HAaRwRT (mm.)
START ; 1F wddfriRenlunsiariu(13u) wF souduweniiF undng 3 Fu) END : dowdnau i stundugafeivganisn@in (139) N0 1988799 19U

| NO. 1 2 3 4 5 6 7 8 g 10 11 12 13
No TIME SHIFT 1 Al START | START | START | 9.00-10.0010.00-11 00} 11.00-12.00 13.00-14.00} 14.00-15.00} 15.00-16.00] 16 00-17.00] 17.00-18.004 18.00-19.00,  END TOOL
SPCE {07 B] START | START | START |21.00-22:00/22.00-23.00} 23.00-00.00}00.00-07 00} 07 00-02.0402.00.63.00]04 00-05 005 06.06.50406 60.07.00]  END
110 a9 T3 VERNIER
2|0 57 £05 VERNIER
3 8 +05 VERNIER
4 12 £05 VERNIER
512- #1155 015 VERNIER
8 42 +02 HIGHT GAUGE
7 84 + 02 HIGHT GAUGE
8 |[SURFACE (Vv ,vv ) ’ VISUAL
9 JNOBURR VISUAL
NO CRACK
NO RUST

W T N PP B 3§ s P
Y nsdiTypnedadnshiiullraada Wymadinfgmesudacidnednd  flesrowenhilFaiabivgadausssaufmanadainss s

1. daaramAunbildada Biinmessadounduliachalnia qunitasldauailadinansalluazareain 3 1 udeninisadn
2. VdameathelsmuAumahildadnmsi INSPECTOR | CHECKED | APPROVED
COMPARE S.P. = COMPARE SAMPLE PART OATE

7% 5.21 uupresudmsunmsasiemeulunszuIums (Inspection in-process check sheet)
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QUALITY ASSURANCE SECTION REVNo. JDoc.No.  F-QA-001 PAGE
ISSUED FORM:
INSPECTION FINAL CHECK SHEET 1SSUED DATE -
PART NAME : FLANGE C , EXHAUST CUSTOMER : PREPARED | CHECKED | APPROVED
PART No. : 18221-5M4-9330-Y1 MACHINE LOT NO. :
MODEL : HONDA - LS MATERIAL LOT NO. :
INSPECTION Q'TY : JaccePT @TY REJECT QY :
E ,
o
I
ECTION A=A
wiag © AsRUAT (mm.)
No. INSPECTION NO.
1 2 3 5 TOOL
ITEM |SPCE
1| omerer | g 491 57 VERNIER
2| DIMETER | 2-@Z11.5 =015 VERMIER
3 I THICKNESS 8 205 VERNIER
4 { POSITION PITCH JIG CHECK
5 SURFACE §{ 7. VUV ) COMPARE S.P.
6 |APPEARANCE] TAG VISUAL
7 A NO DUST VISUAL
i NO BURR
NO CRACK
NO RUST
[ ] AcCePTED SOMMENT. INSPECTOR | CHECKED | APPROVED
[ ] REJECTED
[ ] ACCEPTED BY
CONDITION oaTE

717 5.22 nnueSumsnsivaeudursugaviie (Inspection final check sheet)
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TRAINING PLAN i
Dato Date Date
YEAR 2000-2001 Trainee .1, 5.0, A, n.w.‘ o, 3y, | WA, o, f.a. .. f.u. ..
Status | Instructor
ITEM| Training course 1st | 2nd| 1st {2nd]| Lst | 2nd| 1st | 2nd] It | 2nd] Ist | 2nd] 1st {2nd| Ist {2nd| ist |2nd] Ist{2nd} 1st{2nd| 1st|2nd

! {Operation standard PD Plan | Depatment hend {O [0 O JO OO
Operator Actual X X X X OIX X
2 {Machine set up {(drilling, boring) standard] PD Plan | Depurmenthend]© (O O O O O
Operator Actun] XXX X O X
3 [Drill sharpenning standird [§H] Plan | Dopariment ind O[O 10O
Foreman, Operator | Actual X X X X
4 - |Control plan PDIQA Plan Komsen 0 10 10
Voreman, Operator | Actual X X X
5 lInspection standard QA Plan | Department ioad (¢] O
Foreman, Operator | Actual X X
6 [Preventive maintenance standard PD Plan | Department hoad O O
. Operator Actual X X

7 |SPC (X bar, R chart) PD/QA Plan Komsan O o 0 0

Foreman, Qperator |  Actual X X X X

8 [FMEA PD/QA Plan Komsan 0 9] 10}

X X X

Dept. head, Foremanf  Actual

LOL
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ISSUED DATE :
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RATUIBI/IT Bttt es e e ettt e ettt
; . v
U IR (3R FOSUS AT
d’ R 73 < J'
FALABU / ANBUNT. oo et s SOUMABUTN ..o,
a1 nametlszidiu
i ) aeius | Azus
F 1 oiawinem fo wwiana wawn |7 fifeu |= dydnmnl | vnemg
Aruuuzzidiv
bl =3 LA
o srafurdday
Srudnen INEUTT L (ON THE JOB TRANING)
U
25% |dnlsanmegunisinaunedau aneiustsniung
50% |nsmamnmsgwmsinnulalesifiumeusi uazguasnvinminem
75% |nmuanesgumsinaulalaglafuntsuunindntes antdusdtaus
100% piwnusnsegunsindldlsesugsnd uasamnsnusingBuls




a1379% 5.12 msnegmsdsedunadidiousy

TRAINING EFFECTIVENESS PROGRESS RESULT S R
. Date Date Date
YEAR 2000-2001 Department | Hou 8. 5.9, 3.0, N, fia. 1Ly,
Status : REMARK
ITEN Tralning course %% progress | 25| 50 { 75 1100} 25§ 50 | 75 100) 25| 501 75 | 100} 251 S0 | 75[100) 25 | 50| 75 {100 25| S0 | 75 {100
1 |Operation standard PD Plan | Department head 4 i 14 { 14 [E]
. Operator Actual 14 7 4110 17 14 L
2 IMachine set up (dritling, boring) PD Plan | Department head 4 7 14 4 14 14
Operator Actual 14 12 o[ 4 3 14 13
3 |Drill sharpenning PD Plan |Departmenthead] 14 2 142 14 2 142 14 2 4] 2
Foreman, Operator | Actual 14f 2 14} 2 N7 2 1732 T4 2 T3 2
4 |Control plan PD/QA Plan Komsan o] 3 16 3 6] 3 6] 3 G ) T80 3
A, Foreman, Operator |  Actual 1] 3 8 8l 3 18] 3 8] 8| 3 16 3 T6[ 3
5 |Inspection standard QA Blan  {Depariment head 2 1 2f 1 21 20 1 3 3
Foreman, Operator | Actual 2l 1 2f 1 21 7] 1 3 k]
6 |Preventive maintenance PD . Plan | Department head{ 14 14 14 14 4
Operator Actuat [ 14 K 4 T3]
7 |SPC (X bar, R chart) P/QA Plan Komsan tef 3 Te] 3 Te] 3 fof 3 T6] 3
Foreman, Operator | Actual fof " 3 24 3 8 8 3 3 63
8 |FMEA PD/QA Plan Komsan 3 5 5 H
Dept. head, Foreman | Actual 5 5 5 5
SUM ‘
Plan . ] Y ) )t Y ST Y IR I3 [ 6 AT Y 1 I 7)Y A T T R
yT I O O I I L L S A
&
YW
25% $rlammrgimahieunseiu
50% Framumsgninahaniglagdiunsuish sasguanind g
75% sanmmnarguinshau 1 Tasldunsiusniidnden
100% 'vhmmnmwmnﬂwm"lmmlmr\pn'l'Lm:ﬁnmmum}1{-‘{3“'\5
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5.5 msaugunszuaums 1nel93% n1sn1eada (Statistical process control)
an & { ) ] A
nsmuRuAssunIneadadiueiedefignihmenssfiensauguaszuaumniie
P 7 ar 4 4 L] £
Tavimstiulyedeunnseslilszduwitada disquinusunisshe (ACTION PLAN) #1184
2 Bluund 4 seiuir 18 ulimsthunugliniugy (CONTROL CHART) Wun 14 lusei
13 o 9 3 o ar é & =4 Y [ :; g
sanmafiadounniedidanns lllusedumiisdalivunTluhnszuumsiheedy hy
¥ 8
anzieglAnsnlugu (IN CONTROL) datiuds idlinsnansuiwatiansaiugunse
19Uy 1asld3 % nisyeadf (Statistical process controf) 1114
wmslumsnessnihmadianauguaszaoumslasldis memeadn (Statistical process
b a’: 4 o = Wy o P = 1 .J’
control) W iuTimnanuAanasuunl§uafenss o5 ede 1l
= Y A4
uwufiiaIugy (CONTROL CHART) fldunsaseudusiniiniiug 1A 3 dszanfe
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rilnvownugluiaihulsziomingq 2 dsznfe
=% ~ oo ¥ A . ¥
1) wiladoyaFeduls nTedeynuidaiios (Variable data) (¥ X bar — R chart
(RunlaUANA NRGSIaYNTY) X bar — S chart
(UrugiiaruauAIRRsIAS A UTeUUUINAT W) UHUTTses U
2) stiadeymFaiu nSedoyauuulideiios wu (Atribute data) 1954 P chart
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Y~ aa o W o Y ' o & &
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in3e3 1 Feld X Chart
:231:2::$ FLANGE F-SK :é:::;( Hame) SAB I:!’o?;::::;)ns\mmm\l) VERN]ER 7 = XX H XN ucCL j( ¥ A:R mmwi'\mimmudmnw'nmm
O Tl e BT T y/v 7 P wn SRR EEIR
tu HONDA - 8K ndnuumanaz 86 + 05 AR MY RDY - k RChorl 3 [1023] o |2674]1.693
(Moddel) {Specification) (Checked) R= RIHRZ.. o HRK UCL =D, 4 |o729] o 22622050
nFnednnaan -1 Snudantnarmd 4 POSIGROP nplilng K LCI.:D;T? b |o6rr| o [2ita]zam
(Maohine Noy (Nampla Sz roquency) b {Approvaxd) oL R
wioae) BB PIE RIBA A A AT A RS /4 5 ] A 24 a9 Tora lem /] e | gl /%
waTime) . :
1 |-0.08} 0.10] 0.03]-0.07}-0.13]-0.13] -0.04] 0.00 | 0.05 | 0.05 ] 0.00]-0.04]-0.04-0.04}-0.04] 0.11 } 0.7 | 0,27 | 0.32| 0.34} 0.13 | 0.04 | -0.07 CcP= USL-LSL USL = upper spec.limits
Fethy | 2 1.006}0.06]003{-0.13]:0.13} 0.13].0.04| 0.00 | 0.05] 0.05 | 0.00]|-004] 0.00 | 0,04} 0.11] 0.11] 027 0,33 | 0.34] 0.34 | 0.04| 0.04 | -0.08 66 LS8L = lower spoc.imits
Aniigni# | 3 | 006 0.03] 0.03]-0.13]0.13]-0.05] 000 0.00 | 0.07 | 0.00 |-0.04]-0.06] 0.08]-0.04] 0.11] 0.22] 0.22 | 0.33 | 0.34 | 0.34 | 0.04 | 0.04 |-0.08 cpu= UsL-% 36 = R/d2
[os) 4 10.10}003|007}-0.13| 013 -0.05} 0.08] 0.00}0.10] 0.00{-0.08]-0.04} 0.05]-0.04] 0.41] 0.27 | 0.22] 033} 0.32} 0.13] 0.04 | -0.07}-0.08 36 CPK = Zmin
5 crL= ReLst Zmin = ArAnigpmes CPU vi'e CPL
HARIN(Sum) 0.046] 6.220 | 0.020|-0.460{-0.520] -0 360] 0.000{ 0.000 ] 5.270 0.100 | 0.120[ -0.180| -0,080] -0.160] 0,290 | 0.710 ] 0:980{ 1.260] 1.320 ] 1.150] 0.250] 0.050 |-0.310 36
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DEVELOPMENT OF A PROCESS FMEA 1

Effect

Criteria: Severity of Effect

Ranking

Hazardous without

warning

May endanger machine or assembly operator. Very high severity ranking when a potential faiture mode affects safe vehicle vperation and/or imvolves

noncomplignce with government regulation, Failure will occur withent warming,

it

Hazardous with

May endanger machine or assembly operator. Very high severity ranking when a potential faiture mode affects safe vehicle operation and/or involves

Fry
9 2
warning noncompliance with government regulation. Failure will occur with waring. |z
)
. . . . —=
Very high Major disruption to production line. 100% of product may have: to be scraped. Vehicle/item inoperable, loss of primary function. Customer very g g
: ‘ O
dissatisfied. CED
v
High Major disruption to production line. Product may have to be sort and a portioniless than 100%) scraped. Vehicle operable, but at a reduced level of . 5
performance. Customer dissatisfied. g}
‘ <]
Moderate Major disruption to production line. A portion (less than 100%} of the product may have to be scraped(no sorting). Vehicle/item operable, but some ¢ B,
Comfort/Convenience item(s) inoperable. Customers experiences disgomfort, : §
N Ll
. . AL =
Low |Major disruption to production line. 100% of product may have to be reworked. Vehicle/item operable, but some Comfort/Convenience item(s) eperable at @
. 5 O
reduce level of performance. Customer experiences some dissatisfaction. é
Very Low Major disruption to production line. Product may have to be sorted and 4 portion {less than 100%) reworked. Fit & Finist/Squeak & Raftle item dbse not §
‘ 4 Q
) 5
conform.Detect notice by most customers. ~
Minor Major disruption to production line. A portion(less than 100%] of the-product may have to be reworked on line buf ouf of station. Fit & Finish/Squeak &
3
Rattle item dose not conform.Detect notice by average customers,
Very Minor Major disruption to production line. A portion(less than 100%) of the product may have to be reworked on ling but in statior. Fit & Finish/Squeak & Rattle
2
item dose not conform.Detect notice by discriminating customers.
None No cffect ]
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DEVELOPMENT OF A PROCESS FMEA 2

Probability of failure Process Failure Rates Cpk Ranking
Very high: Failure is almost inevitable >=1in 2 <0.33 10
lin3 >=0.33 9
High: Generally associated with processes similar to 1in8 >=0,51 8
previous processes that have often failed 1in 20 >=0.67 7
Moderate: Generally associated with processes similar to 1in 80 >=0.83 6
previous processes which have experienced occasional 1in 400 >=1,00 5
failures, but not in major proportions lin 2,000 »>=1.17 4
Low: Isolated failures associated with similar processes 1in 15,000 >=1.33 3
Very Low: Only isolated failures associated with almost
1 in 150,000 >=1,50 2
identical processes :
Remote: Failure is unlikely. No failures ever associated
<= 1in 1,500,000 >=1.67 1

with almost identical processes
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DEVELOPMENT OF A PROCESS FMEA 3

Detection

Criteria: Likelihood the Existence of Defect will be Detected by Process

detection controls are know with similar processes

Controls Before Next or Subsequent Process, or Before Part or Ranking
Component Leaves the Manufacturing or Assembly Lecation
Almost No known control(s) available to detect failure mode
Impossible 10
Very Remote [Very remote likelihood eurrent control(s) will detect failure mode 9
Remote Remote likelihood current control(s) will detect failure mode 8
Very Low Very low likelihood current control(s) will detect failure mode 7
Low - Low likelihood current control(s) will detect failure mode 6
Moderate Moderate likelihood current control(s) will detect failure mode 5
Moderate high likelihood current control(s) will detect failure mode i
Moderate High *
High High likelihood current control(s) will detect failure mode 3
Very High Very high likelihood current control(s) will detect failure mode 2
Almost Current control(s) almost certain to detect the failure mode. Reliable
Certain :
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