39 1
41
2-3
10
(Measurement System Analysis Reference Manual ,1995)
1120+ 3 03
A1( 84
40- 43 41
( & 2( 8
(Measurement

System Analysis Reference Manual )
(Gauge Repeatability and Reproducitivity ,GR&R) % GR&R 30%
% GR&R 30%



8l

22

20 2
00GR&R 30.9% % GR&R 30%
% GR&R 39.01%
% GR&R 30%

% Equipment Variation 2
30%( 20 34 )
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 1 8 9 10

LA L

2 2

3 3

4 Average X=
5Range

68 L

1 2

8 3

9. Average *tf
10. Range 1V
e 1

12 2

13 3

14, Average

15. Range ReF
16. Part

Average (x ) Ro=

[Rar J+[RE ]+[R(F ]/ [#Of Appraisers = | = =
[MaxX=]-[MnX= ]Xdi*

R- ]x[D=1=UC0P

[R="]X[D3¥ ]*=LCLC

D=3.27 for 2 trials and 2.58 for 3trials : dj/= 0 for up to 7 trials. UCL represents the limitof individual R's. Circle those that are beyond this limit
|dentfy the cause and correct Repeat these readings using the same appraiser and unitas originally used or discard values and re-average and recompute
Rand the imiing value form the remaining observations.

Note:

4.1 < tall |
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« |
Part Name : Gage Name : Date :
Part# : Gage #: Perfomed By
Characteristics: Gage Type :
Spécification:
HOMdate sheet | R X diff = Rp =
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Veriation (EV)
B/ =RXK sk BV =100 [Evm]
= 2 =10[ / ]
3 =%
Reproaucibility - Appraiser Veriation (AV) %A/ =10[AM
N [XDFFXKD - (Evin) =10[ /]

Ao ) = %

Appraisers 2 3 = number of parts

K = number of trials
Repeatability & Reproducibility (R&R) %RE&R = 100 [R&RTV]
R&R (EVA+AVY) =100[ /]
K o+ ) Parts K = %
2
= 3
Part Variation (PV) 4 % PV =100 [(PVITV)]
PV y 5 =10[ [ ]
=X 6 = %
Total Variation (TV) 8
TV (R&RA p v f 9
=( 0+ ) 10 RXK

All calculations ae based upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).

Kis 5.15/c™, where cys dependenton hte number oftrials (m) and the number of parts imes the number of operatkxs (g) which is assumed,
to be greater than 15.

AV Ifa negative value is calculated under the square root sign, the appraiser variation (AV) defautts to zero (0).

«2! 515/d2', where d2 is dependent on the number of operators (m) and (g) is 1, since there is only one range calculator

K s 5.15/ct * where dZ Is dependenton the number  parts (m) and (g) is 1. since there is only one range calculation.

Notes

42
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* ]
Jil ) J«
] f
] A.B
AB
1Silencer 2
1 f
] fof
J ] fof
] foof
AB

+0.5-0.00
+0.5

«

0.1

0.1

30

50
70
300

30
150

30

50
150
50

50
50
150

50

110
50

% CRER

12.56

24.11

10.72

26.11
9.3

25.1

9.3

22.57



10.

11

12
13.

41()

«

+0.1 HBO 0.01 HBO

+0.1 HBO 0.01 HBO

01 . 01
1 0.1
1 0.1
+3 . 01

10

10

10

10

10
30

%CGR&R

39.01

22.68

21.88

18.85

15.02
2.91
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3.9

42

100%

100

(Cp)< 1

28

)

43

86

(Cok)

18



1

133
Cpk

Cp) > 1

(Cp) >1

(Cp)>1
Cpk

Cpk

87



10
1
12
13
14
15
16
17
18

Max

M in

R
Average

Sigma

m il

«

43

26
21
28
29
30
31

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
uctL
LCL
Cp
Cpk

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

(Process Capability)

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

( Process Capability)



»! Slencer

»

»

4.2

«

» »

»

» A
» B

» )’ B

» !
wml »
»

»

m» »

»

»A
» B

«

084
082
05
106
039
031
014
108
197
23
119
082
37
0668
212
061
163
163
19

O

08
023
05
089
0%

0% |

01
076
03l
06
0%
082
031
006
Z|

061
0%
069
128

500
0
500
10
CSP2, ACQL 494%
CSP2, AOQL 4949%
10
10
10
10
10
CSP2, ACQL 499%
10
10
10
CSP2, ACQL 4949%
1120
| PEC
10
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Loed 20 K,

5100 .

100%

100%

51100 .

100%

100%

I«

Cp

06
0.2
0,69
167
097
0%
02
0.66

0.29

Cpk

0.52
0.12
03

13
046
07
0.16

042

0.29

CSP-1,A0QL 11.46%
5/100
100%
100%
5/100
100%

100%
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431
(Cp) 0.84 1
(Stopper)
( 44 92
5 100
432
Cp=0.82 Cp 1
10.5+0.5-0.0
109
1 3 3

Cp

15( 0 5

100

a



QA Process Check Sheet

A Doc No : CSQA - LS-03
Aproval Editor Page 1 Sheet No.
Mockl Leaf No.
Part No:
Lot Process
Equipment No,
L
oS
No.  Inspection Specification ~ Insptool Result Judge Ment
lter Spec  Limt K NG
« <05 .
« +-30 . I
inypimvU
10
............. |1 « Lot (AC) MIL-STD-105E SS: % AQL = 1
A — 1 Lot (RE) L) «
........................ « ‘«l« | R B 1
D I IMilstd 0 bo100% 11}
I« LOT NO: Invoice No.
Note  Judge Ment Production
/ =K Inspector Aproval
X =
[ [

44 |



QA Process Check Sheet

QA Doc No CSQA - LS-004
Aproval Editor Page 1 Sheet No.
Model Leaf No.
Part No:
....... N JSSPPPIR P oeeed s v LOE Process P
Equipment No.
60
H H
H —
<30 CO. ot
No.  Inspection Specification Insptool Result Judge Ment
item Spec Limit 1 4 5 0K NG
1 L +-15 mi,
2 2%D +05-0 . of
3 « <05 . of
4 2 -
5
6
7
8
9
10
...................................... vu I « La(AC)
o ? Ei | LK (ge)
* d LOT NO: Invoice No.
Note  Judge Ment Production
/ =0K Inspector Aproval
X =NG
[ / /
45 in 5



Cpk =05

5 100
15+- 0.5

Cok=088  Cp

Cp

94

Cp=05

4.5

Cp= 104



Title:

- %UFED_l
- é ~ I\_)Hgg

£

i

' A . Control Chart

EF >

Eoation



433

B

97)

B
A

25

Cp

Cp=0.39,cpk = 0.05

rl

AOQL

CSP

Cp=0.14,Cpk=0.10
1

52 119

B

Cp=0.37, Cpk = 0.0

50

CSP-2  AOQL =494

Cp=1.07,Cpk =0.76
Cpm 1

%

48
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QA Process Check Sheet

QA DocNo CSQA- LS00
Aproval Eitor Page: 1 Sheet No,
Mokl : Leaf Nb.
Part No:
Lot Process
Equipment No
/\ ; ];.. I ]
I IEE 1 ’ lIl.IIy * n
. 11 f L
g AN e | I 1
[/:\ _ " |t3:q” ¢ \7 T\\;«\].M*.
LAtAK e '
of % :-: ffyngfl V « [
1w e A s }r'lg ¢l vl
A V! " 1 i
N0 Inspection Specification ~ Insptool Result Judge Ment
ltem Spec Limt 3 K
DA +0.-0.3 1 «&
LA + 15
DB +.-0.25
LB + .-1.5 fl«
MO A <2 fIfi
{8 <2 rIfItFIFIfm f1
10
K i v I 1} Lot(AC)
N 1?2 @
b X o,
f LOT NO: Invoice No.
Note  Judge Ment Production
/ - 0K Inspector Aproval
X =N\G

[ [

49



19( %)

434

Cp=1975  cpk=031  Cp

Cpk
Cpk
1 20
435
Cp=23
11

1 20
1
1
Cpk 1
1
( X-R) A7( %)
( Silencer)
Cok=06  Cp 1
Cpk 1
Cpk 1
(
' 105+05-00 109

108 110

9



100

10.7-10.8
( X-R) AT( 99
1 20
Silencer
Cp=119,Cpk=094  Cp 1
Cpk 1
Cpk
1 +3
Silencer
ll ]
( X-R) 47
(%) 1 20
Silencer
Cp=052 Cpk=052  Cp 1
15+ 0.05
T
’ CSP-2

AOQL = 4.94% 410 (- 103)



436 A

2 #
Cp=37 Cpk=031 Cp 1
Cpk |
Cpk
85+05-0.0
9.0 9.0
8.7-8.8
( X-R) , 3 AT (9
1 20
2
Cp=0658  Cpk=0.06 Cp 1
}
J
}o412(  105) 1 20
}
Cp=212  Cpk=21 Cp 1
Cpk 167

Cp,Cpk 1



102

Cp=061l  Cpk=06l Cp 1
?
15+ 0.05
1
Silencer
CSP-2  AOQL=4.94%
411 (  104)
437
Cp=163  Cpk=095 Cp 1
Cpk 1
SPEC SPEC t 11
'+ 3
A
B Cp= 163, Cpk=10.69  Cp= 192 cpk =1.28
Cp A B 1
Cpk B 1

13
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QA Doc No CSQA- LS008
Aproval Editor Page: 1 Sheet No.
Model : Leaf No.
Part No:
...... Jod S T O T Process A
Equipment No.
‘Elp _f_<2fp
G
>
£ -
‘T Jr
N0 Inspection Specification ~ Insptool Result Judge Ment
Item Spec Lint 12 y oK
1 85  +0.50.0
2 F 3 +0.50.0
3 455  +-15
4 1 <05
5
6
7
8
9
10
fn lt(A)  MLSTDAFESS %AQL- 1
....... |1 lF® 1 |
L « 1 | «
............. | Twista  Q e 11 «
H LOTN] Invoice No.
Note Judge Ment Production
/ = 0K Inspector ApfO\/al
X = NG
[ /
4.12 &% (QA Process Check Sheet)

QA Process Check Sheet
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(47 %)

438

Cp=106,Cpk= 052 Cp

43 (109 )
439

Cp=0.22, Cpk =012 Cp

47

106

%



107

5 100 414(  109)

4.3.10

Cp=0.69, cpk = 0.38 Cp 1

30

415( 110

4311

Cp=167,Cpk =137 Cp 1

Cpk 133

( X-R) AaT( %)
4 15 Cp, Cpk
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DocNO.CSQA-LS-010  Sheetno. 1

QA Process Check Sheet
Eqwpment No.
Size Speed 1
(WXT) sV PV Woricing Beam (SEC) () 1 2 3 4 12 3 4
2 B Aproval Editor Inspector

e J .........\]uu- ||||| J i \] |||||| rnnn ) rrnnnnn J e

413 « '



DocNO. CSQA-LS011  Sheetno. 1

QA Process Check Sheet
Equipment No. N
No. ) i Camper Hat
No. '
1 1
2
3
4
5
2 1
2
3
4
5
3 1
2
3
4
5
4 1
2
3
4
5
« ke o0 Part Number ' ) # Aproval Editor
..... NS S S B
BT RIAN
""""4:1'4 """""""""""""""" ‘]"gz jrevreney



Equipment No
......... [N

Doc No CSQA-LS-012
QA Process Check Sheet

Speed CONVEYOr s o C

Part Number HBD S.T.D=2.3-25 X R
Aproval Editor Inspectal’
rr .. Lode s [N S



43.12

Cp=0.97, cpk = 0.46

16( 1)

4313

Cp=0.78, Cpk =078

43.14

Cp=020,Ck=016  Cp

Cp

Cp

4.17(

CSP-2

|
113)

A

AOQL 11.46%

100



$
Nol (")
(")
No2 1 5’
N3 1 5,
Nd 1 5’
oS -
- !
Il
o6
N7
X000
0.55-060
05-0%
........... S0 1
ol (")
(")
No2 1 5
N3 1%’
Nd 1 5’
oS
No6
N7
........ D3-<X G riars e
630, 0.1l
:|ty .............
1l
No.2 ( "1
2 15 () No.2
3 1 5”7 ;

18 (i )

18 No.67)

(1) Nod

JoveenY
Process; -
4 15 "
No. 6-7 1
5 }
CP2  AQL-1% :

Shift:

No.5



DocNO.CS QA-LS-015........Sheet NOw.worcrin
QA Process Check Sheet

Equipment No.

No.
7-10 sec > 15u

© 0o N o Ul B w N

| U =S T e e T Y
N S L 52 B U FUR NCR S )

Part Number Approval Editor Inspector
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QA Process Check Sheet

QA Doc No : CSQA- LS-016
Aproval Editor Page: 1 Sheet No.
Part Name :
Part No:
...... RS S S W Model : Process
Equipment No.
A
No.  Inspection Specification Insptool Result
Item Spec Limit 1 4
1 Camber +3.-3 L ijww
2 « >612 . «
3 Torque 350-550 «&
miw- ., .
4
5
6
7
8
9
10
luVhinfim o] LOT NO: invoice No.
Note  Judge Ment Production
/ = 0K Inspector Aproval
X =NG
[ /

418



115

100%

418(  114)
4.3.15
Cp=0.29, Cpk =0.29 Cp 1
419(  116) 5 100
5
4.3.16
Cp=10.66, Cpk = 042 Cp 1
, Spring back
210
1

4200 117)
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QA Process Check Sheet

Equipment No.
No.
(Part No) ' 7-10 SEC >30

© ©o ~N o o @B W N e

— = s b e e
~N oo O B~ LW N P o

= 0K Approval Editor Inspector
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QA Process Check Sheet

QA Doc No CSQA LS017
Approval Editor Lot No.
Part Number :
Model:
...... Jod SOOI JOSOOO Equipment no.
No.  Freecamber Load kof. Load kgf.  Classification Ares of eyes
mm. C= C= (0.4) Horizontal Vertical
' i Lot (AC)
1 150- 280 50 cD Lot (RE)
2. 280-500 80
3. 500 = 1200 125
n «« Lot No. Invoice No:
Note: Ctassslfication at load 210 kgf. Inspector Approval
Mark Camber
0 19.5<c<245
T 245<c<285 e Juvons v A e [— Jin

AW '
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