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Using 6-sigma techniques to improve the quality in an auto part company
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Abstract

Six- Sigma 1s a set of practices originally developed by Motorola to systematically improve
processes by eliminating defects. A defect 1s defined as nonconformity of a product or service to
its specifications. While the particulars of the methodology were originally formulated by Bill
Smith at Motorola in 1986, Six Sigma was heavily inspired by six preceding decades of quality
improvement methodologies such as quality control, TQM, and Zero Defects. Like its predecessors,
Six Sigma asserts the following: continuous efforts to reduce variation in process outputs is key to
business success; manufacturing and business processes can be measured, analyzed, improved and
controlled; succeeding at achieving sustained quality improvement requires commitment from the
entire organization, particularly from top-level management. This study proposes a research project,
joined with a local car seat company, targeting on solving the quality problems through the Six
Sigma technique. The research results not only will reduce the complaints from customers for the
studied company but also illustrate the practical implementation approach of introducing Six Sigma

techniques 1nto auto part industry.
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a  |FB 416.5~417.5
b [N 426.5~421.5
c |FEH 345.5~3465
d [Z A 51.7~52.3

b [ TR © AT RN R A 0 SORNALT S PR (I D
L TEBE S BIAFSRIT 5 T W N R I 4-8) -
ST TR T ATy O D SRR

—k:‘E[

CEEEER N SR
= Fﬁ:600mm -t;ﬂ;}ﬁ;go()mm
#87%:0.1mm 7% :0.0lmm

[ 4-8 BRI
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(1) (2 ER-FBT I 49) -
(1-1) JKF88T Hehe 1
(1-2) =BG L Y B B 00
(1-3) Wt & PP Rty 3855 -

(1-4) BN R imes F'%@dm@{ @@%g .

[ 4-9 P8 AR LR (AR

() [ ES-T AP 4-10) -
Q-1) 7 TP e o
(2-2) = TIPAL LN AR A 90
(2-3) WA S PRI A AT BRI PR R IR « 20
B

[ 4-10 7 Fr- R R A
(3) [ - I 4-11) -
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(3-1) K] A B
(3-2) S AR AR LN T 907
(3-3) Wl = TR IR R e -

(3-4) BUR TSl ROHRE » 0SSR G

B 4-11 - P A

@) (= EBATAETHR 4-12) ©
(4-1)@ %ij‘féﬂfrr (F H[ugl]— (4-2) }’:[ﬁ]’ﬁ %J&IJ’E‘ = N0 -

[l 4-12 =\ Al A B AR [ 4-13 5\ A -l A R AR

(4-3) ¥ @iﬂr:fﬁa'ﬁ%ﬁf’ R L1



[Fﬂ'4 14 *\FVI‘E I:IJ ﬁ Hﬁiﬂﬁélﬁ:ﬁjﬁﬁﬁﬂﬂ
(-t) SR P

2. eI
= ISR (ST IR TR R SRR A
= A
(1) YR TFE LG 413)
T I 13RCS
HIEEE - 3%
WU <] 5 4165~417.5mm
HrE& Operator = BI={~ GLJ7H -~ i -
B T WA P 600mm  HEE S 0.0Imm

% 4-13 FT BRI

Part\[: £ v L oS
1-1 416.90 416.78 416.78
1-2 416.79 416.97 41697
1-3 417.01 417.02 417.01
2-1 416.75 416.79 416.79
2-2 416.98 416.98 41697
2-3 417.00 417.01 417.02
3-1 416.78 416.77 416.78
3-2 416.98 416.97 416.98
3-3 417.01 417.00 417.01
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1%

Reported by : 'F"WJ_V

Gage name: VgL L Tolerance: 1
Date of study: 2006.11.25 Misc:
Components of Variation ﬁgf‘, by C3
- o
R Chartby C2 e
0 27 ; | : | : 417.0
é‘ " | | R=0.0478 416.8
g 0.0 \ | ® | ® ® 9 L(:L='0 '
Xbar Chart by C2
5 41701 1 s : z [-/. : 3 va va-sesezs 0] o
U i A e £ ﬁ
3 416_8_/ ! / ! / 416.81 1 : 3.
[ 4-15 T8 BHRIBEASS S A
#4-14 Misc:Two-Way ANOVA Table With Interaction?«

Source DF SS MS F P
Operator 2 0.233030 0.116515  [63.4254 |0.001
Part 2 0.000763 0.000381  10.2077 0.821
Operator * Part 4 0.007348 0.001837  10.8841 0.493
Repeatability 18 0.037400 0.002078
Total 26 0.278541

#4-15 Two-Way ANOVA Table Without Interaction#«

Source DF SS MS F P
Operator 2 0.233030 0.116515  [57.2834 |0.000
Part 2 0.000763 0.000381  ]0.1876 0.830
Repeatability 22 0.044748 0.002034
Total 26 0.278541

%*4-16 Gage R&R%-
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%Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0020340 13.79
Repeatability 0.0020340 13.79
Reproducibility 0.0000000 0.00
Part 0.0000000 0.00
Part-To-Part 0.0127201 86.21
Total Variation 0.0147541 100.00

Study Var %Study Var
%Tolerance
Source StdDev (SD) (5.15*SD)  |[(%SV) (SV/Toler)
Total Gage R&R 0.04510 0.232265 37.13 23.23
Repeatability 0.045100 0.232265 37.13 23.23
Reproducibility 0.000000 0.000000 0.00 0.00
Part 0.000000 0.000000 0.00 0.00
Part-To-Part 0.112783 0.580834 92.85 58.08
Total Variation 0.121466 0.625552 100.00 62.56

Number of Distinct Categories=3

P45 Minitab 5t T E|%GAGE R&R £ 23.23 » 17t 11%~29% [ » 1| 245 B 7%
AR A PR R ﬁ‘fﬁfm S0 R BN AL RS PR B B SRy
2l SRR PR -

Q) PRI EEC 4-17)

- (F:3PCS

TESR3 w

AL +]:426.5~427.5mm

# & Operator: YR ~ JLJH F14 -

E =2 U tﬂﬁ‘[ﬁ()Omm FE7%:0.0lmm

F4-17 TN ATHE IR
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PartVit 8 | eI [T B
1-1 427.02 427.02 427.03
1-2 427.04 427.03 427.03
1-3 426.77 426.78 426.79
2-1 427.02 427.03 427.02
2-2 427.03 427.03 427.03
2-3 426.79 426.79 426.77
3-1 427.02 427.03 427.02
3-2 427.03 427.03 427.05
3-3 426.79 426.78 426.76
s ?‘,{‘7’4
Reported by : ?W -
Gage name: iz B Tolerance: 1
Date of study: 2006.11.25 Misc:
| Components of Variation - ?‘.,“*1‘ by C3
. 427.0
R Chartby C2 o CS
1 2 3 S 'F},‘“‘J‘ by C2
g 00301 I I UCL=0.03146 0 8 °
b ! ! 426.9 ® ® —®
%0'015' /. | o R=0.01222 ’
b 1IN L8 ° :
Xbar Chart by C2 c2
1 | 2 | 3 _ C2 * C3 Interaction
E 427.0 '/\‘ I L4 \“ I [ g Q“ 2%232%811 % 427'0: \,-—-4—-—\4\\\‘
2 4269 | | E 426.9
'E 426.81 \ | \ | \ #2681 . . >
| | | 1 2 3
i 4-16 " RO PR
#4-18 Misc:Two-Way ANOVA Table With Interaction#«

Source DF SS MS F P
Operator 2 0.370467 0.185233  [2381.57 ]0.000
Part 2 0.000022 0.000011  |0.14 0.871
Operator * Part 4 0.000311 0.000078  [1.11 0.384
Repeatability 18 0.001267 0.000070
Total 26 0.372067

%4-19 Two-Way ANOVA Table Without Interactionz<
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Source DF SS MS F p
Operator 2 0.370467 0.185233  12582.83  10.000
Part 2 0.000022 0.000011  |0.15 0.857
Repeatability 22 0.001578 0.000072
Total 26 0.372067

#4-20 Gage R&R%*

% Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000717 0.35
Repeatability 0000717 0.35
Reproducibility 0.0000000 0.00
Part 0.0000000 0.00
Part-To-Part 0.0205735 99.65
Total Variation 0.02006452 100.00

Study Var %Study Var
%Tolerance
Source StdDev (SD) (5.15*SD)  |(%SV) (SV/Toler)
Total Gage R&R 0.008469 0.043613 5.89 4.36
Repeatability 0.008469 0.043613 5.89 4.36
Reproducibility 0.000000 0.000000 0.00 0.00
Part 0.000000 0.000000 0.00 0.00
Part-To-Part 0.143435 0.738689 99.83 73.87
Total Variation 0.143684 0.739975 100.00 74.00

Number of Distinct Categories=23

AUE Minitab 7t BT Z[%GAGE R&R F3 4.36 » 17k 10%) ] > B7l A ER A RF > fifi A1
(P e PR PR TR (GRS 20 5 % IR » RS pORE R 0 B
SRR IR
(3) TR AT TR 421)

- (:3PCS

TR g3

AL +]:345.5~346.5 mm

& Operator: Y= ~ JLJH F14 -

B ded Al FF‘,:600mm ¥ A:0.0lmm

#4201 FEEENHIBET
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Part\[t: ¢ Tﬁ[ Y- BUJEH) S
1-1 345.98 345.99 345.99
1-2 345.88 345.89 345.89
1-3 346.01 346.00 346.00
2-1 345.99 34597 345.99
22 345.88 345.88 345.88
23 346.00 346.01 346.01
3-1 345.99 345.99 345.97
32 345.90 345.88 345.87
33 346.02 346.00 346.00
ek
Reported by : f!ﬁb =
Gage name: fﬂq% 4 Tolerance: 1
Date of study: 2006.11.25 Misc:
Components of Variation _'—?‘f’]t by C3
y 46.00
R Chart by C2 o e
1 2 3 _F§7 by €2
% 0.041 i i UCL=0.04004 24600 8 8
E 0021 __ A8 | & O | reoo1s56 e
E & | No—eo | N ) 345.90 8 8 g
Xbar Chart by C2 1 éz ’
346.00 1 1 I : [ - e y )
§ \ / Y /. H& / bassemr g Lt
gawses] A/ N/ v N/ | {qs3isoan g SEEB s
& 345901 V ! v ! \{ 34590 i : .
417 RSB
#4-22 Misc:Two-Way ANOVA Table With Interaction#«

Source DF SS MS F P
Operator 2 0.0768222 0.0384111 (6914.00 ]0.000
Part 2 0.0001556 0.0000778 |14.00 0.016
Operator * Part 4 0.0000222 0.0000056 10.07 0.991
Repeatability 18 0.0014667 0.0000815
Total 26 0.0784667

%4-23 Two-Way ANOVA Table Without Interactionz<
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Source DF SS MS F P
Operator 2 0.0768222 0.0384111 |567.567 {0.000
Part 2 0.0001556 0.0000778 |1.149 0.335
Repeatability 22 0.0014889 0.0000677
Total 26 0.0784667

#*4-24 Gage R&R%*«

% Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000688 1.59
Repeatability 0.0000677 1.56
Reproducibility 0.0000011 0.03
Part 0.0000011 0.03
Part-To-Part 0.0042604 98.41
Total Variation 0.0043292 100.00

Study Var %Study Var
%Tolerance
Source StdDev (SD) (5.15*SD)  |(%SV) (SV/Toler)
Total Gage R&R 0.0082945 0.042717 12.61 4.27
Repeatability 0.0082266 0.042367 12.50 4.24
Reproducibility 0.0010594 0.005456 1.61 0.55
Part 0.0010594 0.005456 1.61 0.55
Part-To-Part 0.0652716 0.336149 99.20 33.61
Total Variation 0.0657965 0.338852 100.00 33.89

Number of Distinct Categories=11

145 Minitab 7+ ETH £|%GACE R&R £54.27 87 10%] ]~ » T 4% AR - i o7
fE[EIE i ENE R i A SRL T 3%71[ fy s LF 7 AAE L R A URRE BRI AV B
NS TP
(4) TSI P75/ 2GR 425)

= [F:3PCS

AR SR

rl ~1:51.7~52.3mm

HE& Operator BRI~ JLJ7H1 -~ T -

N N A2 H fﬁ:600mm f& %:00lmm

F 405 LT AR ENIIEESA
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R U P
1-1 51.96 51.95 51.96
1-2 51.99 51.97 51.97
1-3 52.01 52.00 52.01
2-1 51.94 51.95 51.95
2-2 51.98 51.98 51.97
2-3 52.00 52.01 52.02
3-1 51.94 51.94 51.95
3-2 51.98 51.97 51.98
3-3 52.01 52.00 52.01
E JF e
Reported by : %fﬁi/ -
Gage name: ..'J'ii'tfl Tolerance: 0.6
Date of study: 006.11.25 Misc:
Components of Variation = ‘F [)]E?} by C3
100 o 52.02 f6)
5 I il 51.99 /g/ﬁ
g 50
a 51.96 o
0 GageI R&R Repleat Replrod Part—lIlJ-Part 1 23 3
0.030 - ?u‘a'tbycz B t*‘Fl’FE??bycz
g ! | [ UCL=0.02860 52.02 o g 3
5 vors ] | | 51.99
é‘ ' \H Ho—e—e | e—e—e| R00un1 51.96 ) : g
& 0.0004 | | LaL=0 > 8 (')
Xbar Chart by C2 e
1 | 2 | 3 C2 * C3 Interaction
§ 520001 /. | /' | / s Lomis g 52000 _ ///‘ o
fg 51,0754 4 | / | /| Resiorrms § 51.975 — .
‘E ’ / I Vod I ./ LOL=51.96641 < Lo =
51.950 _/ | / | ’ 5 ; 7

[ 4-18 %/ R FENIREASO A

%4-26 Misc:Two-Way ANOVA Table With Interaction®<

Source DF SS MS F p
Operator 2 0.0156222 0.0078111 |108.154 {0.000
Part 2 0.0001556 0.0000778 |1.077 0.423
Operator * Part 4 0.0002889 0.0000722 |1.625 0.211
Repeatability 18 0.0008000 0.0000444
Total 26 0.0168667

%*4-27 Gage R&R %
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%Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000543 5.94
Repeatability 0.0000444 4.86
Reproducibility 0.0000099 1.08
Part 0.0000006 0.07
Part*Operator 0.0000093 1.01
Part-To-Part 0.0008599 94.06
Total Variation 0.0009142 100.00

Study Var %Study Var
%Tolerance
Source StdDev (SD) (5.15*8SD)  |(%SV) (SV/Toler)
Total Gage R&R 0.0073703 0.037957 24.38 6.33
Repeatability 0.0066667 0.034333 22.05 5.72
Reproducibility 0.0031427 0.016185 10.39 2.70
Part 0.0007857 0.004046 2.60 0.67
Part*Operator 0.0030429 0.015671 10.06 2.61
Part-To-Part 0.0293237 0.151017 96.98 25.17
Total Variation 0.0302357 0.155714 100.00 25.95

Number of Distinct Categories=5

4B Minitab 5 T Z)%GAGE R&R 1% 633 » 147 10%) ] ™ » A7l | 2|45 A?&’ETTFI“%P
IEIF'E EAENS P ARFHLET AR 25" PR [ ORRE LR TEIOE £
TSRS A
Minitab & FT > FESTT > A EEA - AR AR A ENER > S ]
%GAGE R&R » S5 50 A= Bl o 'l AIERHRI 2750~ - 350 SRPPET ) P20
LS RG] o (PR TR -
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43 TP MTEER P (Analyze)

o PTRFR T f VIR RS R FH R EJ@%%HFTJ% RIS B Bleisod e ffl B AP R
PR R I B PR E e E#I%c‘ffaﬁw%ﬁ Eufpl o PR e A LR R R
FFIAVZ B PR IR 2 R SRR s R gpar a -

43.1 EHI|F, A S

L it :
CRRERL e FU 2007 # 8 FIZ 2007 # 10 FISHR] > R FRIEA Y BIA T W
RIEHL  SOLIO (4B10) SEAT H4 i 3185 fF » M PRI T (R HIREH 433 1 - REphi =
TP S ES o BRI IR 433 (Rl U AR Ff[!

100PC » &35 T Mg A RORUA > G0 - e 20~ SRR ol ~ SRAFREEI 0 - ST 97 - F‘ o
B RE T S IR L SRR R
P ) wdﬁﬁfﬂ’ T R T ] AR R
P o TFTEST | LT RLRS SR [ R S TS PP AT TR [
EEF F"II’E’?“/E@%
G 40T R P+ 5 R B ITIR B
i1 PG > R SRS o BTORYAR TR 82 [
# 408 TR A A

L N 11 U By
e %MWWWMW// 5
2 [ 5
3 [EAThE 5
RN/ 4 2
5 [ Fll 4 Uli // 2
6 }‘Eli[%‘ ;ﬂ;{‘ // )
7 }—EI%IEE[T FIE / 1
8 |[@BEE / 1

F Fit 100

VR R BRI
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2. HHT I

O P R i RSO B 1 G A R S

%ﬂLHﬁ??ZﬁEﬂE[aH‘[F’—[E‘J&ﬁ ’
O IRER o PO 35 -

E3jii “Eﬂﬁ’”ﬁg’nﬂ I yﬁ%g&ﬂ}w%w I %’ﬁir:

< |F| )FE[ﬁ %[j\ —L;‘;ﬂ; FEI?;L{ Iél?‘,t.\g%ﬁgw}ﬁclix] EI\J_‘U ”:IJ °

MRS TR F L ERR AR > 2 BIR A

;;lsr* F' Jf:[%# A

PR B (i 4-19) ) 'F|L Ffrmaﬁ“}ﬁ 2 82% Ucl;fF W B o
Pareto Chartof 3§ H
100 - /r/_’././__ - L 100
20 - . L 80
5 60 60 E
40 - 40 g
20 - L 20
e ' S @ ' °
<2 & ‘,ﬁ #ﬁ» o8 ﬁ}@ e RO
R LA o
Count g2 & 5 5 2 2 2 1 1
Percent g2.0 5.0 5.0 2.0 2.0 2.0 1.0 1.0
Cum Y §2.0 S7.0 920 940 9.0 950 99.0 100.0
[ﬁ‘ 4-19 *E@‘f[ﬁ‘
3. F I
ﬁ‘[&tﬁilﬁd@%ﬁ‘ﬁm'iﬁﬂﬁl&ﬁu(ﬁ%ﬂ' 4-20) - ] GRS ﬁtf“fﬁfll » A £ PERE F’-'&HE&EJ’FL[“

SR

/ N

SUTHE IR ST R o AL

clsr?,%; et &\'gﬁmc'iﬁ. E S

Y O IREAL P i R
(ERL T RLEE PO ﬁﬁﬂﬁ%wﬁvmﬂf REH

, Iﬁlﬁ%‘ﬁﬁ H[ > ﬁlj}‘ﬁil’?ﬂﬁﬁi‘r% %Flfjgl[ ;Ej]%[["’\l ’

s TJ“FT]‘TU ’ FI tH 17

iyl Pﬂ%p\@ PR B JiF)’uF[\Jcli‘%’ WIEl Il ’fL{if’cw'H
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C—

o

Tk

420 T8 4RI

432 SERIRE I
[Hrmﬂ,rﬂ:i AR > D R PR W[Fﬂﬁ@ﬁ%@*‘@éﬂ opr JPE?@
au TS AN RN 4-29) > ST ARG
Lo BHRIFVE TR = 53 A WO VAR - BT RS SR TR - WS FTEA - N R
m&z}f[@?ﬁﬂ“ﬁm}w AE AR EVERR o T 2 IV BRI Sl s B SR ST A
2. CRIEIRE - A PR R RETE PR > A RRRIE T R PRI R R
R e B S
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3. TR B EL ORIV A 5 P 2 T AT I HAY

4. EHRIIE VIR AN 07 B 7 FI 08 F1 o b 8 BRI S ORRIERRRD B

5. VB FIZEIVRECE VRN EYEVRIREE S BV D SO S VR R
g (e TERRHIBER T - 5 % BTV REN 10 1% -

6. BHFIZ 2f o BRI S E\bﬁﬁ?‘f\—mﬂ?ﬁq@ o

£ 409 PRI FRHIFRPIR

e BIRE
NO| -BE' | BF [RF (PRl el [P (PR (Pvile |[Rh &
e [B
N AT _
a [f187 v 1525F [2008\5\28  |10pe/Er & g
H] A
j??F’?*ET'%E ] 2008\5\28 |
b \% ey 10pc/& > (g4
R A
PR 2008\5\28 ~
o | FHy \Y% 5T 10pc/= * gL
R A
SIFTET | 2008\5\28 ~
d [=hEp \% = 10pc/=) * |l !
R A
o= 2008\5\28 ~
e [frE \% 12 10pc/= * |y e 4!
F A

433 TR
PR FRIY BRP(F 4300 - A& 3 M EHEROTTEBT QI QR 9%
TAEFrEPIEEED EFE[F%J”#J (BN - 5 T’*’FE[F%J[*J eFR] > S RERNE S EYER 10 PG, - BHRRE
2 LT
(DFE  BHR T AP0 - 416.5~417.5mm
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* 4-

F 1 E Bl {E[@ﬂ%&%

sy
e
ARl

BR

Fﬂ’r

O

410.1

410.2

410.2

410.7

410.3

410.3

410.6

4104

410.3

410.6

410.5

410.4

4104

410.6

410.5

410.2

410.7

410.1

410.3

4104

410.7

4104

410.5

410.6

Of cof 9| O] n| | WL o —

410.5

410.6

410.6

—
()

410.6

410.4

410.4

’~ L

AEFUA 4-21 F AT REREE - BT
1] = B (SRR 416.5~417.5 mm > S3 A
T AR it &i"ﬁ%f—?% Y ERre

\LT‘J ’ Cpk I’E:[ii_-
EHHIH ]

9.38 » & [l FPHR
oy

TR

T
AR AT i A T

Process Capability of % = #

LSL UusSL
Process Data | | W ithin
LSL 416.5 | | = == Qverall
Target * = — —
UusL 417.5 | | Potential (Within) C apability
Sample Mean 410.44 | | Cp 0.77
Sample?N 10 | | CPL -9.38
StDev (Within) 0.215378 cCPU 10.93
StDev(Overall) 0.201001 I | Cpk -9.38
| | CCpk 0.77
| | O verall Capability
| | Pp 0.83
| | PPL -10.05
PPU 11.71
| | Ppk -10.05
I I Cpm *
I I
| |
T T T T T T T T T T T T T T T T
410 411 412 413 414 415 416 417
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?LSL 1000000.00 PPM?<?LSL 1000000.00 PPM?<?LSL 1000000.00
PPM?>?2USL 0.00 PPM?>?2USL 0.00 PPM?>?2USL 0.00
PPM?Total 1000000.00 PPM?Total 1000000.00 PPM?Total 1000000.00

AEFIA 4-02 [ A T BHIIFTEST AT o opk il
B (FESREPHS 416.5-417.5 mm > 55497
T RRYE Y E‘T’LEW—?‘}J/E%F

421 Ty ik

NS0T -

BRI N
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Process Capability of ?’4 < -

LSL USL
Process Data | | W ithin
LSL 416.5 | | - == Qvyerall
Target * = — —
UusSL 417.5 | | Potential (Within) C apability
Sample Mean 410.46 | | Cp 1.77
Sample?N 10 | | CPL -21.42
StDev (Within) 0.0939986 cpPuU 24.96
StDev(Overall) 0.154787 | | Cpk -21.42
| | CCpk 1.77
| | O verall Capability
| | Pp 1.08
[ | PPL -13.01
PPU 15.16
| | Ppk  -13.01
| | Cpm *
I I
.\ | |
f T — T T T T T T T T T T T T
410 411 412 413 414 415 416 417
O bserved Performance Exp. Within Performance Exp. O verall Performance
PPM?<?2SL 1000000.00 PPM?<?SL 1000000.00 PPM?<?2SL 1000000.00
PPM?>?USL 0.00 PPM?>?USL 0.00 PPM?>?USL 0.00
PPM ?Total 1000000.00 PPM ?Total 1000000.00 PPM ?Total 1000000.00
= ~E == r
Eﬁ[ 4-27 [ El IEHE??%“\N # H‘Ea\[ T T

AP 4-23 F HIL
= BrE IFIJI!ZJEI‘E”&#F'T? 416.5~417.5 mm > 7j
ARG 1 iR

ENAITTE T NTJ » cpk [l -

1274 %SR- T £

\—J"FF[#I@T-'J‘&% ’
PRI TR SRR AR N T A T

Process Capability of §i J=if

LSL USL
Process Data | | W ithin
LSL 416.5 | | == == Qverall
Target * = — —
usL 417.5 | | Potential (Within) C apability
Sample Mean 410.41 | | Cp 1.05
Sample?N 10 | | CPL -12.74
StDev (Within) 0.159382 cpPU 14.83
StDev(Overall) 0.196569 | | Cpk  -12.74
| | C C pk 1.05
| | O verall Capability
| | Pp 0.85
| | PPL -10.33
PPU 12.02
I I Ppk  -10.33
I I Cpm *
I I
| |
T T T T T T T T T T T u T T
410 411 412 413 414 415 416 417
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 1000000.00 PPM?<?2SL 1000000.00 PPM?<?2SL 1000000.00
PPM?>?2USL 0.00 PPM?>2USL 0.00 PPM?>?2USL 0.00
PPM ?Total 1000000.00 PPM ?Total 1000000.00 PPM ?Total 1000000.00

A1 4-23 78T RRIEEE T AR -

Q) AR (3 4-31): %%Jfff‘ 426.5~427.5mm

F 431 AR

[ad

R TR

1

426.9 4272




2 426.9 427.2 427.0
3 426.9 427.0 427.0
4 427.0 427.0 427.0
5 427.0 426.9 426.9
6 427.1 426.8 426.9
I 427.0 427.0 427.0
8 426.8 427.1 427.1
9 426.9 426.9 426.7
10 426.8 426.9 426.9

R 424 R BRI W ook (R 163 7 LS T TR g2
% T T ARSI 426.5+427.5mm > T S BRAELE IR > JF D EiR

Process Capability of &=

LSL USL
Process Data | | e\ ithin
LSL 426.5 | | == == Qverall
Target * - — —
uSsL 427.5 | » | Potential (Within) Capability
Sample Mean  426.93 | | Cp 1.90
Sample™ 10 | | CPL 1.63
StDev (Within)  0.0879276 CPU 2.16
StDev(Overall) 0.097535 | | Cpk  1.63
| | CCpk 1.90
| | Overall Capability
| | Pp 1.71
| | PPL 1.47
PPU 1.95
| | Ppk  1.47
| | Cpm *
| |
|

T T I T 1B T T
426.6 426.8 427.0 427.2 427.4

O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<2ASL 0.00 PPM?><2ASL 0.50 PPM?<2ASL 5.20
PPM?>2USL 0.00 PPM?>USL 0.00 PPM?>2USL 0.00
PPM?Total  0.00 PPM?Total  0.50 PPM?Total 5.20

[ 4-24 7 AP ENRIBEO) AT R PR
R 4-25 Fr A T BTN PR > opk (R 142 0 & GLEPRAS 10 0 R g S
A il R B 426.5-427.5mm TR SR PEE] > T EiR
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Process Capability of ?’4 -

LSL USL
Process Data | | W ithin
LSL 426.5 | | - w= QOQvyerall
Target * - — —
UsL 427.5 | L | Potential (Within) C apability
Sample Mean  426.97 | | cp .51
Sample?N 10 I I CPL 1.42
StDev (Within)  0.110223 CPU  1.60
StDev(Overall) 0.119209 [ [ Cpk 1.42
I I cCCpk 1.51
| | O verall Capability
| | Pp 1.40
| | PPL 1.31
PPU 1.48
I I Ppk  1.31
| | Cpm *
I I
| e |
u I U T T T T T T e T
426.6 426.8 427.0 427.2 427.4
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?LSL 0.00 PPM?<?LSL 10.04 PPM?<?LSL 40.29
PPM?>2USL 0.00 PPM?>?2USL 0.76 PPM?>?2USL 4.38
PPM?Total 0.00 PPM?Total 10.80 PPM?Total 44.67
E1J &I -
[fi 4-25 7 F A RIS AT Y T
| [ EIHIT R 7 \\ & N ey s
[%426{19{@\} 1 &1 Fh ] > cpk [ 1.57 » Il ?%E;[F |Eif<ﬁ&’|"

] R 426,542 Smom » T SRR LT VIR 2

’fi
-l E’

e

Process Capability of 5! J=ii
LSL USL
Process Data | | e\ ithiin
LSL 426.5 | | - == (Qvyerall
Target * - — —
usL 427.5 | | Potential (Within) C apability
Sample Mean  426.97 | | cp 1.67
Sample™N 10 | | CPL 1.57
StDev (Within)  0.0997005 cPU 177
StDev (O verall) 0.137509 | | Cpk  1.57
| | CCpk 1.67
| | O verall Capability
| | Pp 1.21
| | PPL 1.14
PPU 1.28
| | Ppk  1.14
| | Cpm *
I I
-
™ T T T T T T
426.6 426.8 427.0 427.2 427.4
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 0.00 PPM?<2SL 1.21 PPM?<2SL 315.46
PPM?>2USL 0.00 PPM?>>2USL 0.05 PPM?>2USL 58.03
PPM ?Total 0.00 PPM ?Total 1.27 PPM ?Total 373.49

{426 FPY R IS -9
NPT (R 4-32)49945:345.5~346.5mm
BB

(3) I—F[, I
* 4-32 FF{
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lim




Eo Y= BEAN kil
1 346.2 13459 345.9
2 346.1 346.0 346.0
3 345.8 346.1 345.9
4 346.0 346.0 346.1
5 346.0 3457 346.1
6 346.0 345.8 346.2
7 3459 346.3 345.8
8 346.0 346.2 346.0
9 3459 345.6 346.0
10 346.1 345.7 345.9

RS 427 VRIS BT ook (5 159 0 3 R BVRAS 12 £ pRETE
il (RIS 345.5-346.5mm > T LRI B » ZF L Ik

Process Capability of %=/
LSL USL
Process Data | | e \V/ithin
LSL 345.5 | | == == Qverall
Target * . . an
uSsL 346.5 | | Potential (Within) Capability
Sample Mean 346 | | Cp 1.59
Sample™N 10 | | CPL 1.59
StDev (Within)  0.105094 CPU 159
StDev(Overal) 0.118716 | || | Cpk  1.59
| | CCpk  1.59
| | Overall Capability
| | Pp 140
| | PPL 1.40
PPU  1.40
| | Ppk 140
| | Cpm  *
| |

T

| 1
345.6 345.8

T

| |
346.0 346.2 346.4

Observed Performance Exp. Within Performance Exp. Overall Performance
PPM?<ASL 0.00 PPM?<aSL 0.98 PPM?><2ASL 12.67
PPM?>USL 0.00 PPM?>USL 0.98 PPM?>USL 12.67
PPM?Total  0.00 PPM?otal 1.96 PPM7Total 25.34

[l 427 R R TR R

S 428 T A o BT T o ok IR 193 0 o ARG 12 £ T » oy
B T R A 345.5-346.5mm » Th AR T I » ZF b
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Process Capability of :F‘fh -

LSL USL
Process Data | | W ithin
LsL 245-5 | | = == Qvyerall
Ezrfet 346.5 | | Potential (Within) C apability
Sample Mean  345.93 | | cp 2.24
Sample?N 10 | | gﬁb ;’;g
StDev (Within) 0.0743124 :
StDev (O verall) 0.237679 | | Cpk  1.93
| | CCpk 2.24
| | O verall Capability
| | Pp 0.70
PPL 0.60
| - | PPU 0.80
| J" ~ | Ppk  0.60
I ” ~ I Cpm *
i ~
| / ™ I
r ~ ~ |
T T T T T T T T T
345.4 345 6 345.8 346.0 346.2 346.4
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?SL 0.00 PPM?<?2SL 0.00 PPM?<?SL 35212.78
PPM?>?USL 0.00 PPM?>2USL 0.00 PPM?>?USL 8238.07
PPM ?Total 0.00 PPM 7T otal 0.00 PPM 7T otal 43450.84
[fif 4-28 A RIS AR
< — N N . 7. \ s >
SEFR 429 LI BTN o ook (ISR 148 7 RV T B TR o

B fif TR R REEAIR 345.5~346.5mm » TETLRYERDET PR e L

e

'fi
'F

b

Process Capability of §i J=i

Process Data

LSL 345.5
Target *

usL 346.5
Sample Mean 345.99
Sample?N 10
StDev (Within)  0.110223
StDev(Overall) 0.123087

T
345.8

345.6

T T
346.0 346.2

346.4

O bserved Performance

PPM?<?SL 0.00
PPM?>2USL 0.00
PPM ?Total 0.00

Exp. Within Performance

PPM?<?SL 4.38
PPM?>?USL 1.86
PPM ?Total 6.24

Exp. Overall Performance

PPM?<?SL 34.32
PPM?>?USL 17.11
PPM ?Total 51.43

W ithin
== == Qverall

Potential (Within) C apability

Cp 1.51
CPL 1.48
CPU 1.54
Cpk 1.48
CCpk 1.51
O verall Capability
Pp 1.35
PPL 1.33
PPU 1.38
Ppk 1.33
Cpm *

[ 4-29 A ENIBEESS A =
4-1) AT ENEI ST (e 4-33):#5JI§:51.7~52.3mm

F 4-33 SARTHENRIREE
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Eo B BEAN APkl
1 52.0 518 51.9
2 52.1 519 52.0
3 52.0 519 52.0
4 5.0 52.0 519
5 52.0 52.0 52.0
6 519 52.0 52.0
7 52.0 52.0 52.1
8 52.0 52.0 52.0
9 52.1 52.0 52.0
10 52.2 519 52.1

AU 4-30 [ RS BUIE AR ST > opk il 1.56 0 B SIS T A il BT

T T RS S17~523mm » S BROEI 5 WIS > JH Y pi

b

L

Process Capability of %=

| |
51.7 51.8 519 52.0 52.1 522 523

O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<2ASL 0.00 PPM?<ASL 0.00 PPM?<ASL  48.34
PPM?>USL 0.00 PPM?>USL 1.36 PPM?>USL 711.54
PPM?Total 0.00 PPM?Total 1.37 PPM?Total 759.88

LSL usL
Process Data | e \\/ithin
LSL 217 | == == Qverall
*
EZFEEt 52.3 | Potential (Within) Capability
Sample Mean  52.03 | Cp 1.74
Sample™N 10 | CPL 191
StDev (Within)  0.0575621 ,""\ | CPU 1.56
StDev(Overall) 0.0846414 7 Cpk 1.56
| CCpk 1.74
| Overall Capability
| Pp 1.18
\ | PPL  1.30
\ PPU  1.06
\\ | Ppk  1.06
\ | Cpm *
\\ I
| = T

[f 4-30 A= BRI TR R

RS 431 T T B AEER T o ok (R 145 0 7 IS D) 0 T

% i P AR S17-52.3mm T LA BN 2R VR
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Process Capability of :F‘*[I Y-
LSL USL
Process D ata I | W ithin
LSL 51.7 | | = w=m Qverall
Target * - — —
UsL 52.3 | | Potential (Within) C apability
Sample Mean  51.95 | | Cp 1.74
Sample?N 10 | | CPL 1.45
StDev (Within)  0.0575621 cPU  2.03
StDev (O verall) 0.0726983 | | Cpk  1.45
| | CCpk 1.74
| | O verall Capability
| | Pp 1.38
| | PPL 1.15
PPU 1.60
| | Ppk  1.15
I I Cpm *
I I
T T T T T
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 0.00 PPM?<2SL 7.02 PPM?<2SL 292.07
PPM?>2USL 0.00 PPM?>?2USL 0.00 PPM?>?2USL 0.74
PPM ?Total 0.00 PPM ?Total 7.02 PPM ?Total 292.81

i 4-31 A

BB AT T

R 432 AL BRI T - ook 150 > % RPRIAS 1) 30 e > iy
i RS S17-523mm > TR I 2 B

Process Capability of §i J=i!

LSL USL
Process Data I | W ithin
LSL 51.7 | | == wmm Qverall
Target * . — —
usL 52.3 | | Potential (Within) C apability
Sample Mean 52 | | Cp 1.50
Sample?N 10 | | CPL 1.50
StDev (Within)  0.066467 CPU  1.50
StDev (O verall) 0.0685406 | | Cpk  1.50
| | CCpk 1.50
| | O verall Capability
I | Pp 1.46
| | PPL 1.46
PPU 1.46
| | Ppk  1.46
| | Cpm *
| \__'_L

T
51.7 51.8 51.9

T T
52.0 52.1 52.2

O bserved Performance

PPM?<?2SL 0.00 PPM?<2SL 3.19 PPM?<?2SL 6.02
PPM?>?2USL 0.00 PPM?>2USL 3.19 PPM?>2USL 6.02
PPM ?Total 0.00 PPM ?Total 6.38 PPM 7T otal 12.03

Exp. Within Performance

Exp. O verall Performance

52.3

[l 4-32 AT BV RIBEASS S A -
(4_2)*F ,IBFI@I IS (A 4—34):*§JTﬁ:51.7~52.3mm
#4340 T AT ERRRTE
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e | EIRE BT DR
1 52.0 52.1 52.0
2 52.0 52.0 52.1
3 52.1 52.0 52.1
4 52.0 52.0 52.1
5 52.0 52.1 52.0
6 52.0 52.1 52.0
7 519 519 52.0
8 51.8 51.8 519
9 52.0 52.0 52.1
10 52.1 52.0 52.1

AL 4-33 T VR PRAE > BN AT AU o opk T 168 0 B FHERVRGS 1 £ R S g2
B fify T R AR S1.7~523mm -+ & S ARYE R R - TR R

Process Capability of & =i

LSL USL
Process Data | WV ithin
LSL 51.7 | - wm (Qvyerall
Target * - — —
UsL 52.3 | Potential (Within) Capability
Sample Mean  51.99 | Cp 1.74
Sample™N 10 | CPL 1.68
StDev (Within)  0.0575621 CPU  1.80
StDev(Overall) 0.0900207 | Cpk  1.68
| CCpk 1.74
| Overall Capability
| Pp 1.11
PPL 1.07
| ,, PPU 1.15
| Ppk  1.07
| .I Cpm *
| /’ /
+_£ ’—/
- T T T
51.7 51.8 51.9 52.0 52.1 52.2 523
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<2SL 0.00 PPM?<ASL 0.24 PPM?<ASL 637.65
PPM?>USL 0.00 PPM?>2USL 0.04 PPM?>2USL 286.96
PPM T otal 0.00 PPM ?Total 0.27 PPM?Total 924.61

&?ﬁ[ 4-33 Fﬂﬁf FJI BN ﬁ%['%ﬁlﬁ;
:':Ellﬁ%ﬁ[ 4- 34 i[’_[F[TP T 2] Fﬂﬂf I{J 5] s epk I;Ej 2.13> _@LFFF#[%IE FAL’FFI#[@T?F;: ’ ﬁ']ér
B fif LT R ARSI S17~52.3mm > AR PR 2R Vg
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Process Capability of :F‘fﬁ I
LSL USL
Process Data | I W ithin
LsL 51.7 I | = wmm= Qverall
Target * = — —
UsSL 52.3 | | Potential (Within) C apability
Sample Mean 52 | | Cp 2.13
Sample?N 10 I | CPL 2.13
StDev (Within) 0.0469993 cPU 2.13
StDev(Overall) 0.0969311 | | Cpk  2.13
| | CCpk 2.13
| Py | O verall Capability
I r | Pp 1.03
| | PPL 1.03
V4 N\ PPU  1.03
| Vg \ | Ppk  1.03
I V4 N\ | Cpm *
| P . |
- “-
T T T T T T T T T T T
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?SL 0.00 PPM?<?2SL 0.00 PPM?<?LSL 984.12
PPM?>?2USL 0.00 PPM?>?2USL 0.00 PPM?>?USL 984.12
PPM ?Total 0.00 PPM?Total 0.00 PPM ?Total 1968.24

[l 4-34 A EHENIEAESOT - E Y T

N !

lim

AR 4-35 [ G SR AR ST > opk E 1.84 > & fihSHAEE T 5
B fif T Fjﬁff%?if?%iﬁ? 51.7~52.3mm > {% TR AERE - B :JEE&% JEiR

AREERYE - )

Process Capability of § =}
LSL USL
Process Data | | e\ ithin
LSL 51.7 | | = == QOverall
Target * ——— —
usL 52.3 | | Potential (Within) C apability
Sample Mean  52.04 | | cp 2.13
Sample™N 10 | | CPL 2.41
StDev (Within)  0.0469993 CPU  1.84
StDev(Overall) 0.071886 | 7 | Cpk  1.84
| X | CCpk 2.13
| | O verall Capability
| | Pp 1.39
| \ | PPL  1.58
| A | PPU  1.21
Ppk 1.21
| / \ | Cpm *
| i \ |
V4
T T T T T T
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 0.00 PPM?<2SL 0.00 PPM?<2SL 1.12
PPM?>2USL 0.00 PPM?>2USL 0.02 PPM?>>2USL 149.11
PPM ?Total 0.00 PPM ?Total 0.02 PPM ?Total 150.24

[ 4-35 e B RS0 -5
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434 SR
RSP S A S ES VBRI S BRI BT AT - Pk 435 1 BTRENGRRE - L)
SER IR R (HIRERFORA A - BT NST T AR R A
FYREPAAIRIRERST YT R AR T T I RINRE s - Ap1 6-Sigma USRS ~ BNHRERE=E S3 pTES
B i EITHRERIS: 2 fORUP > BTSN LA NI IR KT A
FETPRERIIIREH > (RGP I LRER 1y -

< 4-35 SiFT R

NO | Cfif! [AE ] (mm) | A2 Cpk (il | BREJS £ |#0HI Cpk | 2
B 19.38 NG
a | P | 4165~4175 L33 [E T 2342 NG
U 1274 NG
S 1.63 OK
b | NEHW | 4265~4275 1330 F [FeT L OK
g 157 OK
PRk 1.59 OK
o | | 345.5~346.5 1330 [Fe = 193 OK
G (148 OK
BRGE |1.56 OK
d | = 51.7~52.3 1330 F [ger 145 OK
goEHe (150 OK
S 1.68 OK
e | THER 51.7~52.3 L3I E g 213 OK
APkl 1.84 OK
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4.4

A= 55T FTEESEE (Tmprove)

i

441 TR

L3 R

A PHABOIATE R BIPE T RN %ﬁ'ﬁ%ﬁ%ﬁ?tﬁfﬁ(m6.5~417.5mm)7\ SRRk
Tﬁlj 6mm * [HES F‘,F" TN D T [ o AR B RERAS S i RO T R
PRI RS AT o 1PN T e s A o [ R (R PG e A
FY IR B 4-36) ©

[ 4-36 7 SRR AT
[ 437 T TR TR (A SRR (5 AR 410~411Tmm
t;"?*ﬂﬁ‘[ 416.5~417.5mm T 3]“" , J . Tmm °




[T 4-38 T - ST S R B AR R AR I T AT I ) e SR O 4-38
a %) o ip’?‘/*:\pﬂ?ﬁf Ir-j °

2. L
AR AR IRYEIPY  EREIERTRS A o Al RORIE | e RS = ke SR
FRAIETH Y NI B PR U%%"*‘ilfﬁgﬁﬁi PREL T (B Pl A S
A R E ISR RS *E'%fﬁf PUEVEETIRVRAY - (USSR d Al g B
[ PIPEIE R TSR ST L R = T WFJ%&%LF@R °
SRR A RLNE R RN AR RUTREE R ST R o i (B
VIGE > ATRLE > Fru RSP B0 - @ AR AT R
FIREED ARSI I SR (R R SRR T
AR - (=] R R
P FERTT RL o R HORR R S 2 IR B LB R A AR
(R HRLAp e 2 ) o g » PRL o Rt o e SRR R TR - 0y
T R R ST R VR R -
SREACHL L TS IS FRTOHR S o BNE e ST S R [R5 A
ARG AS NI 4-36 ¢

60



3 436 5 U

“BE PR T 416.5~417.5mm)
IR R S D) | P IR R

B R e ] AL
1 416.9 OK 410.6 NG
2 416.8 OK 410.4 NG
3 417.0 OK 410.5 NG
4 417.2 OK 410.4 NG
5 417.0 OK 410.1 NG
6 417.0 OK 410.6 NG
7 417.0 OK 410.2 NG
8 417.1 OK 410.3 NG
9 417.0 OK 410.6 NG
10 417.1 OK 410.7 NG

S FRR ST A ?F‘F” PRI (P JEI'SF%»I R FORE S (W 439 AR
AN 2 (AB ) o P IS = T AR AT T R

ﬁ%ﬁ[439 F F[— qiéﬂ[

3. W
AT R T A SR 2 {3 SEEDTTE Q) i 0) A
(W:fﬁf@?f%* D“'TEJW%%NTJ (R > 53 AP PR -
BN~ 510G - ENIRAT
(DFTEF RN T S (G 4-37) ¢ 416.5~417.5mm
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H 437 T ENIEEA

I BRI RS S
1 416.9 417.1 416.8
2 417.0 417.0 416.9
3 416.9 416.8 417.0
4 416.8 417.0 416.9
5 417.0 416.9 416.9
6 417.2 416.9 417.0
7 417.0 416.9 417.0
8 417.0 416.9 417.0
9 417.0 417.1 417.2
10 417.1 417.0 416.9

(TR 4-40 P Befge » BN N cpk I 1.86 0 o B 10 o0 T o g 2
i T T AR EEIRS 416.5~417.5mm > T AR PP SN SR BT A -

Process Capability of &=}
Process Data e \\/ithin

LSL 416.5 - = Overall

Target *

UsL 417.5 Potential (Within) Capability

Sample Mean  416.99 Cp 1.90

Sample™N 10 CPL 1.86

StDev (Within)  0.0879276 CPU 193

StDev(Overall) 0.113144 Cpk 186
CCpk 1.90

Overall Capability

Pp 147
PPL 1.44
PPU 1.50
Ppk  1.44
Cpm *

| U | U |
416.6 416.8 417.0 417.2 417.4

Observed Performance Exp. Within Performance Exp. Overall Performance

PPM?><ASL  0.00 PPM?<1SL 0.01 PPM<ASL  7.43
PPM?>USL 0.00 PPM?>USL 0.00 PPM?>USL  3.28
PPM?Total  0.00 PPM?Total  0.02 PPM?Total  10.71

ﬁ%ﬁ[ 4-40 FT S ENHIRAES) T’?q%ﬂ[ ELETS
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LAY 4-41 i H1EY 0 > BRRIFTET NST o opk s 1.88 i BHEIREEE 10 £ i BT
]2 il TR T ARSI 416.5~417.5mm G N AIER NS FA -

Process Capability of :F'*h Y-

LSL
Process Data [ | W ithin
LSL 116.5 | | = wm= Qverall
Easrl?et 417.5 | | Potential (Within) C apability
Sample Mean 416.96 | [ Cp 2.05
Sample?N 10 [ | gzb ;gfla
StDev (Within) 0.0814051 '
StDev(Overall) 0.0993248 l | Cpk 1.88
| | CCpk 2.05
| | O verall Capability
I | Pp 1.68
| | PPL 1.54
PPU 1.81
| {4 | Ppk  1.54
| 7 | Cpm *
I /’ |
—I_’-_‘:-’ T - T -
416.6 416.8 417.0 417.2 417.4

O bserved Performance
PPM?<?LSL 0.00
PPM?>2USL 0.00
PPM ?Total 0.00

Exp. Within Performance
PPM?<?SL 0.01
PPM?>?2USL 0.00
PPM ?Total 0.01

Exp. Overall Performance
PPM?<?2SL 1.82
PPM?>?2USL 0.03
PPM ?Total 1.84

[l 4-41 FE8T ENRIREOT AR T

IR 4-42 i L= a o BRI Y T o opk i 1.33 > % fHERAREE ) o BT o
TR R RIS 416.5~417.5mm > RER AT ST A -

Process Capability of 5 J= i
LSL USL
Process D ata [ | W ithin
LSL 416.5 | | == == Qverall
*
EaerEt 417.5 | Z | Potential (Within) C apability
Sample Mean  416.96 [ [ Cp 1.45
Sample?N 10 | | ggb igz
StDev (Within) 0.115124 '
StDev(Overall) 0.110518 | | Cpk  1.33
| | CCpk 1.45
| | O verall Capability
| [ Pp 1.51
| | PPL 1.39
PPU 1.63
| | Ppk  1.39
| | Cpm *
I I
! f T T T T T T P T !
416.6 416.8 417.0 417.2 417 .4
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?SL 0.00 PPM?<?2SL 32.25 PPM?<?LSL 15.76
PPM?>2USL 0.00 PPM?>?2USL 1.36 PPM?>?2USL 0.51
PPM ?Total 0.00 PPM ?Total 33.62 PPM ?Total 16.27

frmfm

[l 4-42 F7E87 BRSO T ARGl
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@) FHENY L PR3 4-38) © 426.5~427.5mm
% 4-38 N AP ENHRAEG
ES ESS ' v SRl
1 426.8 4269 427.0
2 427.0 427.0 427.2
3 427.0 427.1 426.9
4 427.1 427.1 426.8
5 427.1 427.0 426.9
6 426.9 427.0 427.0
7 427.1 426.8 427.1
8 427.0 426.9 427.2
9 427.0 426.9 427.0
10 427.1 4272 427.0

PR 4-43 iSRRI - B T - ok EE 148 » 7 VRS ) 1o RV - 1) 2
L] R I 426.5-427 5 - REBUHIE T £ 85 -

Process Capability of &=

Process Data
LSL 426.5
Target *
usL 427.5
Sample Mean  427.01
Sample™N 10
StDev (Within)  0.110223
StDev(Overall) 0.102238

|
426.6 426.8

- T - T
427.0 427.2

427.4

Observed Performance
PPM?<2ASL 0.00
PPM?>>USL 0.00
PPM?Total 0.00

Exp. Within Performance
PPM?><ASL 1.86
PPM?>USL 4.38
PPM?Total 6.24

Exp. Overall Performance
PPM?<ASL 0.30
PPM?>USL 0.82
PPM?Total 1.13

s\ ithin
== == Qverall

Potential (Within) Capability
Cp 1.51
CPL 1.54
CPU 1.48
Cpk 1.48
CCpk 1.51

Overall Capability
Pp 1.63
PPL  1.66
PPU  1.60
Ppk 1.60
Cpm *

[ 4-43 N ASERRIREE S PR R PR
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P 4-44 i Fr T BHE L
B il R A RRYE DA 426.5~427.5mm > RN AEA i T A

» cpk [l

148 » B s = 10

TS

Process Capability of ¥ F < -

LSL

Process D ata

LSL 426.5
Target *
usL 427.5
Sample Mean 426.99
Sample?N 10

StDev (Within) 0.110223
StDev(Overall) 0.123087

W ithin
= wm= Qverall

Potential (Within) C apability

Cp 1.51
CPL 1.48
CPU 1.54
Cpk 1.48
CCpk 1.51
O verall Capability
Pp 1.35
PPL 1.33
PPU 1.38
Ppk 1.33
Cpm *

T
426.6 426.8

T T
427.0 427.2

O bserved Performance
PPM?<?LSL 0.00
PPM?>?2USL 0.00
PPM ?Total 0.00

Exp. Within Performance
PPM?<?SL 4.38
PPM?>2USL 1.86
PPM ?Total 6.24

Exp. Overall Performance
PPM?<?2SL 34.32
PPM?>2USL 17.11
PPM ?Total 51.43

FURY 4-45 270 G731 BRI s L
TR AR AP 426.5~427.5mm SRR AR 0T A -

[l 4-44 ™ FA RIS T AT £y

» epk [

186 » 7 AR f 7

Process Capability of §& J= i

Process Data

LSL 426.5
Target *

usL 427.5
Sample Mean 427.01
Sample?N 10

StDev (Within)  0.0879276
StDev(Overall) 0.132285

P4
-/
—_

S

== mm Qverall

W ithin

Potential (Within) C apability

Cp 1.90
CPL 1.93
CPU 1.86
Cpk 1.86
CCpk 1.90
O verall Capability
Pp 1.26
PPL 1.29
PPU 1.23
Ppk 1.23
Cpm *

~
N, ™=

-

T T
426.6 426.8

427.0 427.2

N

O bserved Performance
PPM?<2SL 0.00
PPM?>?2USL 0.00
PPM ?Total 0.00

Exp. Within Performance
PPM?<?SL 0.00
PPM?>2USL 0.01
PPM ?Total 0.02

Exp. Overall Performance
PPM?<?2SL 57.79
PPM?>?2USL 106.06
PPM ?Total 163.86

Q%Mzts TF’
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(3) FRHEN N AP 4-39)  345.5~346.5mm
#4390 RSN

e EEES BEA SApEil
1 346.0 1346.1 346.0
2 346.1 3459 346.0
3 345.8 346.1 346.0
4 346.1 346.1 346.0
5 346.1 346.0 346.1
6 346.0 3459 346.2
7 345.9 346.0 346.0
8 346.0 346.1 346.2
9 345.9 346.0 3459
10 346.0 346.0 346.0

IR 4-46 i e BN T ok IR 136 0 o BRI 12 o il
B il R A RRYEPA 345.5~346.5mm > AN A EA i T A

4

Process Capability of & #=i

LSL USL
Process Data | | s\ ithin
LSL 345.5 | | = == Qverall
Target * _ — —
uSsL 346.5 | | Potential (Within) C apability
Sample Mean  345.99 | | Cp 1.39
Sample™N 10 | | CPL 1.36
StDev (Within)  0.119825 CPU 142
StDev(Overall) 0.102238 | | Cpk 136
| | CCpk 1.39
| | Overall Capability
| | Pp 1.63
| | PPL 1.60
PPU 1.66
| | PPk 1.60
| | Cpm *
| |

| U | U I
345.6 345.8 346.0 346.2 346.4

Observed Performance Exp. Within Performance Exp. Overall Performance
PPM?<2ASL 0.00 PPM?<1SL 21.63 PPM?<ASL 0.82
PPM?>USL 0.00 PPM?>USL 10.40 PPM?>USL 0.30
PPM?Total 0.00 PPM?Total 32.03 PPM?Total 1.13

[ﬁ[ 446 m@ i3l o T’?ﬂ%ﬁ[—’%ﬁi@%
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P 4-47 irsqr 0 T BUL VS ]  opk (ISR 197 0 3 [ERPRAS T A TR S iy
il ST R SR 345.5-346.5mm » AEIN IR LT FA

Process Capability of :F‘*[[ 3 -

LSL USL
Process Data | | W ithin
LSL 345.5 | [ == == Qverall
Target *
USE 346.5 | | Potential (Within) C apability
Sample Mean 346.02 | | Cp 2.05
Sample?N 10 [ | CPL 2.13
StDev (Within) 0.0814051 CPU 1.97
StDev(Overall) 0.0810984 | | cpk  1.97
| | CCpk 2.05
| | O verall Capability
| | Pp 2.06
| | PPL 2.14
PPU 1.97
l | Ppk 1.97
I I Cpm *
: |

T T u T u T

T T
345.6 345.8 346.0 346.2 346.4

O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 0.00 PPM?<?2SL 0.00 PPM?<?SL 0.00
PPM?>2USL 0.00 PPM?>2USL 0.00 PPM?>?2USL 0.00
PPM ?Total 0.00 PPM ?Total 0.00 PPM ?Total 0.00

[ 4-47 RIS MR- Y

P 448 i1 S RIS o opk 156 188 o o IR T2 A TR S i)
iy N T AR 345.5~346.5mm > R AL il 0T A -

Process Capability of §! ;J= i

LSL USL
Process Data | | e\ ith in
LSL 345.5 | | = == QOvyerall
Target * a — —
UsL 346.5 | | Potential (Within) C apability
Sample Mean  346.04 | | Cp 2.05
Sample™N 10 | | CPL 221
StDev (Within) ~ 0.0814051 cpU  1.88
StDev (O verall) 0.0993248 | | Cpk ~ 1.88
| | CCpk 2.05
| | O verall Capability
| | Pp 1.68
| | PPL 1.81
PPU 1.54
| | Ppk  1.54
I 7 I Cpm *
| 4y |
| o
T T - 1 T T T T
345.6 345.8 346.0 346.2 346.4
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?><2SL 0.00 PPM?><2SL 0.00 PPM?<2SL 0.03
PPM?>2USL 0.00 PPM?>USL 0.01 PPM?>2USL 1.82
PPM ?Total 0.00 PPM ?Total 0.01 PPM 7Total 1.84

[l 4-48 A E RIS T ARG
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(1) AEFHE] PR < 51752 3mm
F 4-40 “AETFENAIRIEG

g EZEES BT SUJEHI
1 52.0 519 51.9
2 52.1 52.0 52.0
3 52.1 52.0 52.1
4 52.1 52.0 52.1
5 519 52.0 52.0
6 519 52.1 52.1
7 52.0 52.0 52.0
8 52.0 52.0 519
9 52.1 52.1 52.0
10 52.0 52.0 52.0

s

TR 4-40 T 401 PRI » BRI AZF ST ook (IR 199 0 % VRS £ TR
i T R AR S17~52.3mm > AN AIER N A

Process Capability of &=
LSL USL
Process Data | | —— \\\/ithin
LSL 51-7 | | == Overall
Lasrﬁ;et 523 | | Potential (Within) Capability
Sample Mean ~ 52.02 | | Cp 213
SampleN 10 | | gib i;;
StDev (Within)  0.0469993 :
Stbev(Overall) 0.0810984 | |! | Cpk 1.9
| | CCpk 2.13
| | Overall Capability
| | Pp 1.23
PPL 132
| 7/ | PPU 1.15
| y | Ppk 115
| z | Cpm *
| /7 |
‘l_‘“‘—‘r_/‘ | | — = ‘
51.7 518 519 52.0 52.1 522 523
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM><2SL 0.00 PPM?<ASL 0.00 PPM<ASL  39.76
PPM?>USL 0.00 PPM?>USL 0.00 PPM?>USL 277.61
PPM?Total  0.00 PPM7Total  0.00 PPM?Total 317.37
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P 4-50 irsft T4 T BIRIS AT o eok M 168 » 7% RAARAE 11 Ao o 1 >
A ] R PR 51.7~503mm » R T A

Process Capability of :F‘*[[ v -
LSL USL
Process Data | | W ithin
LSL 51.7 | | - == QOverall
Target * - — —
usL 52.3 | | Potential (Within) C apability
Sample Mean  52.01 | | cp 1.74
Sample?N 10 | | CPL 1.80
StDev (Within)  0.0575621 cPU  1.68
StDev(Overall) 0.0583602 | | Cpk ~ 1.68
| | CCpk 1.74
| | O verall Capability
| | Pp 1.71
| | PPL 1.77
PPU 1.66
| | P pk 1.66
I I Cpm *
I I
N |
T T T T . T
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?LSL 0.00 PPM?<?LSL 0.04 PPM?<?LSL 0.05
PPM?>2USL 0.00 PPM?>2USL 0.24 PPM?>?2USL 0.34
PPM ?Total 0.00 PPM ?Total 0.27 PPM ?Total 0.39

[ 4-50 = AEprENRIRAEOI AR T

PR 4-51 [ UJ0H0 RS T  opk (I 168 0 7 ARV o TS
] R PR 51.7~503mm » R T A

Process Capability of Ji J= 4

LSL USL
Process Data | | e \\/ ithin
LSL 51.7 | | == == Qverall
Target * = — -
usL 52.3 | [ Potential (Within) Capability
Sample Mean 52.01 | | Cp 1.74
Sample?N 10 | | CPL 1.80
StDev (Within) 0.0575621 CPU 1.68
StDev(Overall) 0.0758606 | | Cpk 1.68
| [ CCpk 1.74
| | O verall Capability
| [ Pp 1.32
| | PPL 1.36
PPU 1.27
| | Ppk  1.27
| | Cpm *
| \%—p—-i—

T T T I
51.7 51.8 51.9 52.0 52.1 52.2 52.3

O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<2SL 0.00 PPM?<2SL 0.04 PPM?<?SL 21.90
PPM?>2USL 0.00 PPM?>2USL 0.24 PPM?>?USL 65.97
PPM 7T otal 0.00 PPM ?Total 0.27 PPM ?Total 87.87

Al 4-51 AT RSO ATR- 5L
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(4-2) TR AP 4-41) ¢ 51.7-52.3mm
* 441 7 A ENIEE

I PR T )
1 52.0 519 52.0
2 52.0 51.9 519
3 52.2 52.1 52.1
4 52.1 52.0 52.0
5 52.0 52.1 52.0
6 52.0 52.0 52.1
7 51.9 52.0 51.9
8 51.9 51.9 52.0
9 52.0 51.9 52.0
10 52.1 52.0 520

IR 4-52 T 401 i - BRI ST - ook IFE 199 - b SR £ TPy
iy N T ARSI S17~52.3mm > AR AR i N A

4

Process Capability of %=k

LSL USL
Process Data | | ——— \\/ithin
LSL 51.7 | | == == Qverall
Target *
usrf 52.3 | | Potential (Within) Capability
Sample Mean  52.02 | | Cp 2.13
Sample™N 10 | | CPL 2.27
StDev (Within)  0.0469993 CPU 1.99
StDev(Overall) 0.0944767 | | Cpk  1.99
| | cCpk 2.13
| /,- \ | Overall Capability
| | Pp 1.06
PPL 1.13
| / \ | PPU  0.99
| / A | PPk 0.99
| // | Cpm  *
| y < !
o —", T > -!

| |
51.7 51.8 519 52.0 521 522 523

Observed Performance Exp. Within Performance Exp. Overall Performance
PPM?<2SL 0.00 PPM?<2SL 0.00 PPM?<2SL  353.21
PPM?>USL 0.00 PPM?>USL 0.00 PPM?>SL 1519.86
PPM?Total  0.00 PPM?Total  0.00 PPM?Total  1873.06

[ 4-52 T AT ENRIBEOT PR R PR
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FIR 4-53 F' 2470 By 1

El
ELl

B il R A RRYE A S1T~52.3mm SN HIER ST fAg -

W AT > cpk T 1.40 > 7 BHEAREE 1) (o AT

i

]

Process Capability of ?’I 4 -

LI 4-54 Fr 20 SUJTI BRI AT AT - epk (13 150 & iSRS 5

LSL USL
Process Data [ | W ithin
LSL 51.7 | | = == Qverall
Target * - — —
usL 52.3 | | Potential (Within) C apability
Sample Mean  51.98 | | cp 1.50
Sample?N 10 | | CPL  1.40
StDev (Within)  0.066467 cPU  1.60
StDev (O veral) 0.0810984 | | Cpk ~ 1.40
| | CCpk 1.50
| | O verall Capability
| | Pp 1.23
| | PPL 1.15
PPU 1.32
| / | Ppk  1.15
I / I Cpm *
| 27 N |
= N o |
T T T T T ' T
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<?2SL 0.00 PPM?<?SL 12.62 PPM?<?2SL 277.61
PPM?>2USL 0.00 PPM?>?USL 0.74 PPM?>2USL  39.76
PPM ?Total 0.00 PPM ?Total 13.36 PPM ?Total 317.37
El
El

[l 4-53 7 A ENRIBEO T AT FL Y

] R PR 51.7~503mm » R T A

- fpErs

Process Capability of 5 J= i

LSL USL
Process Data | | W ithin
LSL 51.7 | | - == (OQvyerall
Target * - — —
UusL 52.3 | | Potential (Within) C apability
Sample Mean 52 | [ Cp 1.50
Sample?N 10 [ | CPL 1.50
StDev (Within) 0.066467 cpPU 1.50
StDev(Overall) 0.0685406 l | Cpk 1.50
| | CCpk 1.50
| | O verall Capability
I [ Pp 1.46
[ | PPL 1.46
PPU 1.46
| | Ppk  1.46
| | Cpm *
I ) \ I
! — T T T | — !
51.7 51.8 51.9 52.0 52.1 52.2 52.3
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM?<2SL 0.00 PPM?<?2SL  3.19 PPM?<?2SL 6.02
PPM?>?2USL 0.00 PPM?>2USL 3.19 PPM?>2USL 6.02
PPM ?Total 0.00 PPM ?Total 6.38 PPM ?Total 12.03

[ 4-54 e B RS -
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