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Chart for Averages

Nubmer of Factors for

Observations ~ Control Limits
inSamlem A AL A
9 2120 3760 180
3 172 23% 103
4 1500 180 079
5 132 15% 0577
6 125 1410 0483
1 1134 121 0419
8 1060 115 0373
9 1000 1090 0337
0 099 18 038
095 0973 0285
2 086 095 026
B 082 084 0249
W 0802 088 02%
L 07h 0816 0223
6 070 0788 0202
7 0728 0762 0203
B 0707 078 01%
9 068 0717 0187
0 0671 0697 0180
il 0655 06719 0173
2 0640 0662 0167
B 066 0647 0162
24 0612 062 0157
% 0600 0619 0153

Chart for Atandard
Deviations Factors for
Factors for Cental line Cental line
Q @
0.5642 1128
0.7236 169
0.7979 2059
0.8407 2.326
0.8686 2534
0.8882 2.104
0.9027 2847
09139 297
0227 3078
093 3173
09359 328
0941 3336
0.9453 3407
0949 3472
0.95% 3532
0951 0.3588
0.9576 304
0.95%9 3689
0.9619 373
0.9638 37178
0.9655 3819
0967 3858
0.9684 38%
0.96% 3931

Chart for ranges

Factors for control limits
@ D D2 DB D4
083 0 3686 0 327
088 0 438 0 25h
08 0 468 0 22
084 0 4918 0 2155
088 0 508 0 2004
083 0206 5203 0076 194
082 0387 5307 014 1864
0808 0546 53% 0184 118
0.797 0687 5469 0223 L7717
0787 0812 5534 02% 174
0778 0924 5592 0284 1716
077 1026 5646 0308 16%
0762 1124 568 0329 1671
075 1207 5737 0348 1652
0749 1285 57719 0364 1636
0743 1359 5817 0319 162
0738 146 58% 0392 1608
073 149 588 0404 15%
079 158 592 0414 1586
0724 1606 59 04% 155
072 1659 5979 043 1566
0716 171 6006 0443 157
0712 1759 6031 0452 18
0709 1804 6058 0459 1541



«
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«
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Appraiser/ Part A
Trial # 1 2 3 4 5 6 7 8 9 0 e

LA 1 102 101 w3 w98 11199 U1 11182 11204 1203 1102

2 2 A1 1D uxps 1109 11199 1AN1 11188 1204 1204 1AL

3 3

4 Average 112015 112005 112275 111985 11199 1101 11185 11204 112035 1120.75 X. =1120.22
5 Range 0L 0 o5 Q1 0 0 06 0 Q1 QlRra=016

6B, L 1202 101 uxe U0 198 U2 1184 11204 11204 NN

7 2 A1 102 126 1199 1D 1D s 1102 102 1D

8, 3,

0. Average 112015 112015 11229 111995 11199 11 11186 11203 11203 112005 Xb=1120.285
10. Range a1 0 06 0 02 02 o4 02 02 Qlr=02

e 1

2 2

13 3

14, Average Xc=

15. Range Re =

16. Part 12015 101 12 1199 11199 101 11185 112035 112033 1AL X = 112023
Average (Xp) Ry =4.275
[R=0.07]+Qf=014]+ Re 1/ [# Of Appraisers = 2 T R=0.105
[Max X = 112045} - [Min X = 1120.095 | Xiff 0.065
R=0105)xpf=327=Ur = O%3
[R=105]X[D3 =0.0000 ]‘=LCLr = 00

Dx =3.27 for2 trialsand 258 for 3triais ds =0 forupto 7 trials. UCL represents the limit  Individual fTs. Circle those that are beyond this linit.
Identifythe cause andconed Repeat these readings using the same appraiser and unit as originally used or discard values and re-average and recompute
Randthe Iim'tingVS|LH8mthe remaining observations.

Note:



Part Name : GT 608

Part#: GT608 (LR-12-025)
Characteristics:

Specification; 1120 +3

From date sheet : R =0.10?

EV =RXKi
=0.10x4.56
=0.8664

Reproducibility - Appraiser Variation (AV)
AV [(XDIFF XK2)2- (EV2/nr)]
(0.65x 3.65)"- (0.8664" /2 x 10

=0.1369

Repeatability & Reproducibility (RER)

R&R  =J(EV2+AV)

=]( 086642+ 0.13692

=087

Part Variation (PV)

PV = RpX3
=4.275X1.62
= 6.925

Total Variation (TV)

1% =JR&R2+ P\2)
=J(0.877 +6.9255)
= 6.9

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

Gage Name :

Xdiff= 0.065
Measurement Unit Analysis
Repeatability - Equipment Variation (EV)

©O© OO 4 o o1 &~ W

140

Date: 22 . 40
Performed by.

1

Rp =4.275
% Total Variation (TV)

%EV =100 [EVITV]
=10010.866/6.981
= 1241%

%AV =100 [AVITV]
=1000.1369/6.98]
= 1.96%

= number of parts

r= number of trials

%RER =100 [RERTV]
=100 [0.877/6.98]
= 1256%

%PV =100 [PVITV)]
=100[6.925/6.98]
= 9921 9%

RxKi

Ki is5.15/d2, where d2is dependent on hte number of trials (m) and the number of parts times the number of operators (g) which is assumed,

to be greater than 15.

AV- Ifa negative value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
«2is5.15/d2 * where d2*is dependent on the number of operators (m) and (g) is 1. since there is only one range calculaton.
«3 185.15/d2 * where d2*is dependent on the number of parts (m)and (g)is 1, since there is only one range calculation.

Notes:




3
2

Appraiser/ Part
mal 1 2 3 4 5 6 ! 8 9
LA L 1110 1110 110 1108 1106 909 91t 903 905
2 2 N 1109 1009 1103 107 907 908 905 oM
3 3.
4 Average nu 1110 1110 1106 107 908 910 904 905
5 Range 00 000 002 o005 000 002 003 002 Q0
6B 1 1098 1108 1109 1094 1109 910 91 9.09 910
1 2 1109 1091 1108 1109 1107 909 910 910  9M1
8. 3.
9. Average 1104 1100 1109 1102 1108 910 9l 910 9.6
10. Range 01 o017 000 015 002 000 000 000 009
11.¢ 1 1105 1007 1104 1100 104 903 904 901 9.04
12 2 1104 1106 1000 1099 1102 905 908 906 906
13. 3.
14, Average 11.05 1107 1102 1100 1103 904 906 904 905
15. Range 000 000 o004 000 002 002 o004 005 002
16. Part 110616 11.0516 11.0683 11.0216 11.0983 9.0716 9.0866 9.0566  9.05

Average (xp )

[Ra =0.021] + [Rb=0.060 ] + [Re =0.024] / [# Of Appraisers = 3] =
Max X = 10.077] - [Min X = 10.038 ] Xdi
[R=0035]x[D4=327]=UCLr =

[R=0035]X[D3=0.0000 ]*=LCLr = |

=377 2tneksad2Bfo 3rids 30 fmpt_o?hids \Qrgreseristreling irchvcldl RS Croethesetetaregyarditisling

%}éﬂg@ﬁemmFHMMM@mmﬂemqpaymunasagrﬂl)&miad&ad\dlsadreaﬂageadr&mpje
intrgnel efom e rvannydenalas

Note:

“u

Average
10

9.10
9.07

9.09 Xa =10.077
0.03 Ra =0.021
9.10

9.08

9.09 Xb= 10065
0.02 Rb=10.060
9.05
9.03

9.04 xc - 10.038

0.02 R¢=0024
9.0716 X = 10,0537
RD = 2.0183

R=0.035
0.039
0.114
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Part Name : GT 608 Gage Name : Date: 5 . 41
Part#: GT 608 (LR-12-025) Performed By
Characteristics: Gage Type : C
Specification: 105 +0.5-0.0
From date sheet : R =0.035 Xdiff=0.039 R? =2.0183
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Variation (EV)
EV -R xKi Trials K %EV =100 [EVTV]
=0.035x4.56 2 4.56 =100 0.159/ 32751
=0.1596 3 3.05 = 4813%
Reproducibility - Appraiser Variation (AV) %AV =100 [AVTV]
AV =J[(XDIFFXK2)2-(EV2/r)] =100(0.0990/3.275]
=J[ (0.39X2.7)2- (0.15962/10 X2 )] = 3.022%
=0.0990 Appraisers 2 3 = number of parts
K 3.65 2.1 r= number oftrials
Repeatability & Reproducibility (R&R) %R&F =100 [R&GRMV]
R&R  =J(EV2+AVY) =100(0.1878/3.275]
=J( 0.15962+ 0.09902) Pats 3 = 5.73%
2 3.65
=0.1878 3 21
Part Viariation (PV) 4 23 %PV = 100KPVITV)]
PV =Rp X3 5 2.08 =100(3.2696/3.275]
=2.0181X1.62 6 193 = 99.83 %
= 3.2696 1 182
Total Variation (TV) 8 174
Vo =JRRHAN) 9 167
=J(0.18782+ 1.622) 10 162 RxK,
= 3205

All calculations ae hased upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).
Keis 5.15/d2 Iwhere d2is dependent on hte number of trials (m) and the number  parts times the number of operations (g) which ISassumed,
tobe greater than 15.
AV- tfa negative value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
is 5.15/d 2* where d2*is dependent on the number of operators (m) and (g) is 1, since there is only one range calculaton.
K3is5.15fd2 * where d2*is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

Notes - y SR




5

N o
Appraiser/ Part
Trial # 1 ! g ! §
1A L. 0.21 0.32 0.16 08 0.04
2. 2, 0.23 0.08 0.18 0.26 004
3, 3,
L Average 0.22 0.3 0.17 0.21 0.04
5Range 0.02 0.04 0.02 0.02 0
58 1. 0.24 021 016 029 0.05
7. 2, 0.03 0.32 0.17 027 004
B, 3,
9. Average 0.235 0.315 0.165 0.28 0.45
10. Range 0.01 0.01 0.01 0.02 0.01
S B AR F Y R B VIR K T 03 0.5
12, 2 0.26 0. 047 028 0.0
13, 3,
14 Average 0.25 0.32 0.165 0.29 0.045
15. Range 0.02 004 001 0.02 0.01
16. pat 0235 0311 0A6T 028 0043

Average (x )

[Ra=(M)18] + [R*=0.013] + [Re=0.019]/ [# Of Appraisers = 3] =
[MaxX=8.184] - [Min X= 0.177] XdL..

[R=0ffi166]x[ D= 3.27]* = UCL/

R=( 66]X[D =0.00] *= LCL,
£ s

v efomterarydEndos
Note:

0.13
0.15

0.14
0.02
0.13
0.1

0.14
0.02
0.16
0.14

0.02
0.143

0.24
0.28

0.26
0.04
024
0.25

0.24%

0.04
0.0

0.045

0.55
0.01
0.06
0.04

0.02
0.0

X
a2 3tids d 0 foypo7ieks WG repesristeimtcfirohicld Bk Qe toetetartpatitisling
aicoment Ryeetthesereecinp LA tresamearasr atiuitascngrally oo Al sart e avaaspart sonLe

0.23
0.22

0.225
0.01
0.2
0.23

0.21%

0.26
0.24

0.25

0.02
023

3

Average
10
0.1
01
0.0 xh=0.177
0 R*=0.018
0.1
0.1
10 X=0.183
L REF0.013
0.1
0.11

0.105 % 0.184
Rez 001
0.101 x= 0.1765
Rp= 0261



Part Name GT608

Part#: GT608 (LR-12-029)
Characteristics: «
Specification; < 0.5

From date sheet : R =0.0166

EV RXK,
- 0.0166x4.56
—0.0757

Reproducibility - Appraiser Variation (AV)
AV [(XDIFF XK2)2 (EV2nr)
[(0.007x2.7)2- (0.07572/10 X2 )]

=0.0084

Repeatability & Reproducibility (R&R)

R&R  =1(EV2+AV)
—J(0.07572+0.00842
=0.0761

Part Variation (PV)

PV —RoxK
=0.261 X 162

0.422
Total Variation (TV)
v 4 RER2+P\2)

. 007612+04222)

= 0428

All calculations ae based upon predicting 5.15 sigma (99.0%

Gage Name : «

Xdiff= 0.007
Measurement Unit Analysis
Repeatability - Equipment Variation (EV)

the area under the nomal distribution curve).

144

L2

Date 22 .« 40
Performed By
«l

Rr=0261
% Total Variation (TV)

BEV =100 [EVTV]
= 100 [0.0757/0.428]
= 1768

%AV =100 [AVTV]
=1 (0.0084/0.428]

= 1.96%
= number of parts
= number of trials
%R&R =1 [R&RTVI
=1 [0.0761/0.428]
= 17.78%

WPV =1 [PV
=1 (0.42200.428]
= 98.50%

RxKi

Ki is 5.15/d2, where d2 is dependent on hte number of trials (m)and the number  parts times the number of operatiors(g) which is assumed.

to be greater than 15.

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

Ko is5.15/d2 *,Where d2 Xis dependent on the number of operators (m) and (g) is 1, since there is only one range calculator!.
K3is5.15/ 2 *,Where d2*is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

Notes



1%

9 ]
Appraiser/ Part Average
Tral # 1 2 3 | 5 6 7 8 9 10
LA~ 1 56080 56050 56095 55975 55078 56070 56100 56124 55954 55060
2 2 56082 56060 56098 55076 55078 56073 56L00 56125  G5O58 55062
3 3
4 Average 56081 56055 560965 559.755 55978 560715 561000 561245 559560 550610 X. =560.399
5 Range 002 010 003 001 000 003 000 001 004  002R =002
6B L 5608l 56060 56095 55974 55979 56070 56106 56120  559.60 55965
7 2 56082 56063 560.0 559.74  550.80 56070 56108 56125  559.60  559.67
8 3
0. Average 56082 56062 56093 55974 558980 56070 56107 561225 55960 55066 xb =560.4145
10. Range oot 003 005 000 000 000 002 005 000  0.02Ry=0019
e 1
1. 2
13 3
14, Average Xc=

15. Range =
16. Part 5608125 560.5825 560.945 559.7475 559.7875 560.7075 561.0350 561.2350 5595800 559.6350 £ = 560.40675
Average (xp ) Rp= 165

[R =0.026]+ =0019)+[Rc=0]/ 1 Of Appraisers = 2] = R=0.225
[Max X = 560.4155] - EPfinX = 560.399 | X ciff 0.0155
[R=0.225) x[ D4=z21 1 =UCL" = 0.735

[R=0225) X{D3=00000]*= LOLK= .

(LB (BUESe Ay & a LES
%%nﬁrg\dwmﬂ*emarg T v i
Note:



Part Name GT 608

Part#: GT608 (LR-12-029)
Characteristics: «
Specification; 560+ 1.5
From date: sheet : R=0.0255

EV = Rp XKi
= 1.655x4.56
=(.11628

Reprodaabiity - Appraiser Variation (AV)
AV =(XDIFFXK2)2- (Ev2inr)]
1(0.0155% 3.65)2- (0.1162822x10 )]

=0.0502

RepeafeBiily & Reproducibility (R&R)

R&R I (Ev2+A)
=J(0.116282+ 0.0502)2
=0.3446

part Vaffliir(PV)

PV =RpxKa
=1.655X1.62
= 26811

Total VesBiem (TV)

v [«&R2+ PV 2)

" ek 34462 +2.6812)
=210

Ail calcula&nsnKtaBecf upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).

Gage Name :

«

Xdiff = 0.0155

Measurement Unit Analysis
Repeatability - Equipment Variation (EV)
Trials

2
3

2

3.65

Parts

2

© ©o 4 o U1 &~ w

10

Kl

4.56
3.05

3
2.1

«
365
21
2.3
2.08
193
182
174

167
162

146

;2
Date : 22 fi.« 40
Performed By

Rp = 165
% Total Variation (TV)

%EV =100 [EVITV]
=1 [0.11628/27]
= 43

AV =1 [AVITV]
=1 [0.0502/2.]

= 1.86%
= number of parts
r=number of trials
%REGR =1 [R&RMV]
=100[0.3446/2.7]
= 12.7%

wev o =1 [PV
= 100 [2.6811/2.7]
= 993%

R XKi

«1155.15 -£# «& 2isdependent on hte number oftrials (m) and the number of parts  mes the number of operatiors (g) which is assumed,

to be greatett&B ««

AV- tfa negafevatue tscalculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

«2 is5.15«Efch*sxfe*is dependent on the number of operators (m) and <g) is 1. since there is only one range calculator

«2 135.15ttrttcnm«fe* is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

Notes :




Appraiser/

Trial # 1 2
LA L 2974 299
2 2. 2982 3000
3 3

4 Average 2018 2997
5 Range 008 0.6
6B 1 208 299
1 2. 2980 3000
8 3

9. Average 2082 2998

10. Range 004 004
e 1
12 2
13 3
14. Average

15. Range

16. Part
Average (% )

3
29.94
29.94

2997

0.00
29.92
30.00

29.96
0.08

4
29.72
29.80

29.76

0.08
29.82
29.78

29.80
0.04

Part
5 6 !

2965 2998 2968
2068 298 272

2967 29900 29.700

003 016 004
2964 2998 2971
2066 2094 271

2065 299 2971
002 004 000

298000 29.9750 29.950 29.7800 29.6600 29.9300 29.705

[Re =0.055] + [Ro=0.034] + [R¢=0]/ [# Of Appraisers = 2] =
(Max X=29.844] - (Vin X = 29.825] = df

[if=0.019] X[ D= 327]% = UCLr

[if=0019]X[ 3=00000 ]*=LCLr =

04 =377 2melservl25Bfar3inls: 30 fruptovtias WLiepesistrelint |
g%mmaﬁmmmmmm (anytresaeaurais aduntas aigafly sdordscachallsareasapad e

nt\dlefanteny
Note:

i

Average
8 9 10

2958 29.76 3020
2962 2972 30.18

29.600 29.740
0.04  0.04
2962 2978
2960 29.74

30.190 Xa =29.825
0.02 Ra =0.055
30.18

30.20

30.19 Xb =29.844
0.02 Ry =0.034

2061 29.76
002 004

Xc =0.261
e B

30.190 X =29.8345
Rp = 0.585

R=0.0445
0.019
0.062
0

29.605 29.750

trelint rohvlsl Rs Qroeteeetretaebgouttislink
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Part Name GT608

Part#: GT608 (LR-12-025)
Characteristics:
Specification  29+-0.3

From date sheet R 0.0445

EV RxKi
=0.0445 x4.56
= 0.20292

Reproducibility-Appraiser Variation (AV)
AV =1 [(XDIFFXK2)2- (EV2/n)]
1(0.019x 3.65)2 ( 0.20292/ 2 x10)]

= (.524

Repeatability & Reproducibility (R&R)

RGR  (EV2+ AVD
s (020292240542

= 0.2095
Part Variation (PV)
Py = Rpuki
=0.585X1.62
= 0.9477
Total Variation (TV)

v =(R&R 2+ PV )2
, 209522+0.9477)
= 0970

Xdiff= 0.019
Measurement Unit Analysis
Repeatability - Equipment Variation (EV)

«

« «

Trials

!
3

2

3.65

Parts

O© OO0 4 = o1 &~ <

10

K
4.56
3.05

LIy

3.65
2.1
23
2.08
193
182
174

167
162

148
E-1

1

Date 23 . 2540
Performed By

« )

Rp=10585
% Total Variation (TV)

%EV =100 [EVITV]
=1 10.2029/0.97]
= 20.9%

%AV =1 [AVV]
=1 [0.524/0.97]
= 5.4%

= number of parts

r= number of trials

% RER : 1 [R&RMV]
= 100[0.2 5/2.7]
= 21.58%

%PV =1 [PVTV)]
=1 [0.947712.7)
= 97.74%

RxKi

All calculations ae based upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).
Ki  5.15/d2 where d2is dependent on hte number of triais (m) and the number of parts times the number of operators (g) which is assumed.

to be greater than 15.

AV- Ifd negative value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
Ko is 5.15/cfe * where d 2*is dependent on the number  operators (m) and (g) is L since there is only one range calculator
Ks is 5.15/d2 * where d2 *is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

Motes .



Y

f oA ' : y .
Appraiser/ Part Average
Trial# 1 2 3 4 5 6 7 8 9 10
LA 1 64900 650.10 64950 66 64922 65060 651. 65120 649.  648.60
2 2 64880 650.10 64940 65110 64928 65080 65115 65125 64910 648,
3 3
4 Average 64890 65010 64945 65105 64925 650.7 651175 651225 649.0 648550 £ =649.945
5 Range 020 0. 010 010 0. 020 005 0. 010 010R.=0. 6
6B 1 649, 65022 64950 65100 64925 650.75 65125 65120 649. 648
1. 2. 64910 65018 64950 65110 64925 650. 65120 65125 649. 64867
8. 3.
9 Average  649.05 65020 64950 65105 64925 6 . 65123 651225 649 6486 xb =649.981
10. Range 010 004 0. 010 0. 015 006 0 0. 0.07 Ry =0.056
11.C L.

2 2

13 3

14 Average X =

15. Range Re =

16. Part 648.750 650.150 649.475 651050 649250 6 688 6512 651.225 649.025 648.593 X=649. 3
Average (% ) Rp=2. 25
[Ra=0.096] + [Ro=0.056] / [# Of Appraisers = 2] = R=0.076
(Max X= 649.981] - (Vin X = 649.945] = Xliff= 0.036
[R=0.076]x[D4=327T]*=ucu 0.24852
[R=0.076]X{03 =0.0000 ]*=LCU = 0

4=377fr20asal268fa3ds 330 farupto7rcks U igpesatstelnt hictel R Qrdetrosetstare yaattislin

Tfytrecaseardoomec Repeet e reedingp LAt e apaisey ardritas cngrellyLssd o iscachalLesard a
Fkg%nﬁrg\dwmﬁemm%nrgmgmrg L LLE EAGpATITE
Note:



Part Name  GT 608
Part#: GT608 (LR-12-025)
Characteristics: «
Specification: 650 +- 3.0

Gage Name:  «

Gage Type : « «

From date sheet : R = 0.076 X diff = 0.036
Measurement Unit Analysis
Repeatahility - Equipment Variation (EV)
BV =RxK | Trials
=0.076 x4.56 2
=034 3

Reproctffiibtfify - Appraiser Variation (AV)
AV [(XDIFFXK2)2 - (EV2/nr)]
=f[(0.036x3.65)2- (0.342 10x2)]

=0.13 Appraisers 2
@ 365
RepeatebRy &Reproducibility (R&R)
R&R  =J(EV2+AV)
=)(0.342 + 0.132 Parts
2
=0:36 3
Part Vairon (> 4
PV o =foxK3 5
= 2.6325X1.62 6
=436 7
Total Vaasgon(IV) 8
vV "R&R2+P\2) 9
N036 +4.262) 10
= 438.

Al calcutatasaebasediupon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).

K

4.56
3.05

3
21

«
3.65
21
2.3
2.08
193
182
174

167
162

: y
« Date : 09/19/97

Performed By
« [«
Re =26325
% Total Variation (TV)

%EV = 100[EWTV]

=100[0.34/4.28]

= 1%

= 100 [AVITV]

=100[0.00/117.208 3

= 0.00%

= number of parts

r = number of trials

%RE&R =100 [R&RTV]
=100(0.36 /4.28]
= 3.0%

%AV

WPV = J00[PVITV3
=100[4.26 4.28]

= 99.53 %

RXKr

Ki is 5.15§fd(daﬂwi3dependent on hte number of tridls (m) and the number of parts fimes the mnberofq)erabu"s ) whichis 3$Uﬂ'ﬁd,

tObegre"erifcis:

AV- Ifa * *evetue cak:uiateri under the square root sign, the appraiser variation (AV) defaults ~ zero (0).

Kz is5.15iQi*>r«ered2 *  dependent on the number of operators (m)and (g) is 1 since there is only one range calculaton.

«3 i 5.13ch'.'vmered;' is dependenton the number  parts (m)and (g) is L. since there is only one range calculation.

Notes 1
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 1 8 9 10

LA Looan 212 230 284 218 A2 A2 AR AR AR
2 2 A2 A0 2130 2340 2016 2018 AR AU NN A4

8 S

4 Average 2122 2116 2130 2341 2117 21200 21220 21230 21320 214 X =2147
5 Range 000 008 000 002 002 004 000 002 000 012R =003
6B L2124 2126 2158 2354 2118 2144 2134 2140 2166 2138

1 2. 228 2130 2138 2344 213 2138 2146 2144 2146 2058

8 3.

9. Average 2126 2128 2148 2349 2125 2141 2140 21420 2156 214 X6=21.
10. Range 004 004 002 00 014 006 012 004 020 020 Ro=0.114
11c 1 2118 2114 2018 2342 2106 2120 2118 2118 2132 2148

12 2. 212 2100 2128 285 2112 2112 2120 2120 232 2130

13 3
14, Average 2120 2107 2123 2348 2102 2116 2115 2119 2132 2139 X =2143

15. Range Re =0.04
16. Part 212300 211700 21340 234600 211700 21.2600 21260 21280 214  21.440 x =21.50
Average (0) Rp=2.29
[Ra =23]+[Ro=0.11] + [Re=04]/ [# Of Appraisers = 3 | = R=0.18
(Max X=21.60] - (Min X = 21.43] = xdiff 0.17
[R=0.18] X[ D4=3.27]* = UCLr 0.59
[R=0.18]X[D3=0.0000 ]*=LCLr = 0

DA=s21 forz ke 2Bfar 3tries: 06 =o fartpto ials UL reeseristeling - irchvolal Rs Grdetoeettet aekgatitislin

g‘%amadm mmm%mmﬂﬁmmmumagmmmmd\dﬁadmmadm
intrg\dLefomrernany

Note:
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f ; ;
Part Name : GT 608 Gage Name: 1 Date © 23 - 40
Part#: GT 608 (LR-12-029) Performed By
Characteristics: « Gage Type : o
Specification:
From date sheet : R =0.18 Xdiff= 0.17 Rp=229
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Variation (EV)
Y =RxKi Tias K %Ev =100 [EvTV]
=(.18x4.56 2 4.56 = 100[0.8208/3.822]
=0.8208 3 305 = 214%
Reproducibility - Appraiser Variation (A\V) %AV =100 [AVTV]
AV [(XDIFF XK2)2- (EV2/nr) ] = 100[0.420/3.822]
=) [(0.17X2.72 -(0.8208 2 2x10)] = 10.98%
0.420 Appraisers 2 3 = number of parts
K 365 27  r=number of trials
Repeatability &Reproducibility (RER) %RE&R =100 [REGRTV]
R&R (/A =100[0.922/3.822]
- (0.82082+0.4202 Parts ks = 211 %
2 3.65
=0922 3 21
Part Variation (PV) 423 %PV =100 [PWIV]]
PV RpXK | 5 2.08 =100(3.7098/3.822]
=2.29X1.62 6 193 = 97.06 %
=3.7098 1 182
Total Variation (TV) 8 174
] (R&R2+PV2) 9 167
-(0.9222+3.70982 10 162 R XKi
= 382

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

Ki is 5.15/d21where d2 is dependent on hte number of trials (m) and the number of parts times the number of operators (g) which is assumed,
to be greater than 15.

AV- Ifa negative value is calculated under the square rootsign, the appraiser variation (AV) defaults to zero (0).

K2is5.15/d2 * where d2 *is dependent on the number of operators (m) and (g) is L1since there is only one range calculator

Ks is5.15/d 2 -, where d2 *is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

*Notes —
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; : 2 Silencer
Appraiser/ Part Average
Trial # 1 1 3 ! g 6 1 b 9 10
1A L1010 1010 110 1ni0 1120 13200 1380 1320 1305 1300
2, L1000 1Ll0 1n10 1010 1110 13200 1330 1340 1320 13.20
3. 3.
§ Average L0 1010 1010 LRI ILAS 13200 13300 13250 13230 13.200 X*=12.173
5 Range 000 000 000 000 000 000 000 00 006 0.00 Rftz0.026
B, Lo 1030 1 10 120 120 1330 1331 1330 1326 1330
I, Lo 1 1121 1LIB 1122 13320 1330 1330 1336 133
B. 3,
. Average 21123 10 LN 1120 1331 1331 13310 1305 13265 % 12.255
10. Range 000 002 002 002 000 002 002 002 010 0.07 20028
11 |
1, !
13, 3
14, Average
15, Range Re=
16. Part LLAT00 110650 11.155 101450 11.1850 13.2550 133050 13.2800 13.2450 13.2830 x= 12.214
Average (Xp) RiF 1.855
[Ri=0.026]+[ " 0.029] +[Re ]/[# Of Appraisers = 2] = R=0.028
(Max X = 12.255]- (Min X = 12.173] = Xciff 1.082
R:0028] X[ 3.21)F=UCL* 0.0915

[R=0.028]X[D3=0.0000 [*=LCLp=
[ 3qu2mdsa%ﬁ28f03mds trg:Oftr m?% lﬂ_lmggblqt[ mgjlyag%\%a&mm%
\BtesTepas aduits a FARRRAT B
I|mﬂrg\dLermrerermnrg(tw\ar%srg i v
Note:
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Part Name : GT 608

Part#: GT608 (LR-12-025)
Characteristics: !
Specification: 11+ -0.5, 13+ -0.5

From date sheet : R = 0.028

BV =RxK
=(.028x4.56
=(.128

Reproducibility - Appraiser Variation (AV)
AV =I[XDIFFXK2D - (Ev2i) |
=/[(0.082x3.652-(0.128210x 2]

=0298

Repeatability &Reproducibility (RER)

RER SERtAR
=J(0.1282+ 0.298)2
=032

Part Variation (PV)

PV =RpXKs
=1.855X1.62
=3.005

Total Varition (TV)

Vo HRRtPR)
A<0.3242+ 3.0052
= 3020

Gage Name :

X diff = 0.082
Measurement Unit Analysis
Repeatability - Equipment Variation (EV)

Trials

2
3

2

3.65

Parts

2

©O© O©o N o o1 &~ w

10

Al calculations ae based upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).
Ki is 5.15/d2 . where cbts dependent on hie number of trials (m) and the number of parts times the number  operatiers (g) which is assumed,

to be greater than 15.

AV- Ifa negative vabe is calculated under the square rootsign, the appraiser variation (AV) defaults to zero (0).
K2is 5.15/d2 *,V\here 2*is dependent on the number of operators ( ) and (g) is 1, since there is only one range calculaton.

K

4.5
3.0

3
2.1

K)

3.65
2.1
2.3
2.08
193
182
174

167
162

Ksis515/ 2 * where 2*isdependent on the number of parts ( )and (g) is 1, since there is only one range calcufation.

Notes :

I Silencer
Date : 23 . 40

Performed By

R P=1.855
YoTotal Variation (TV)

%EV =100 [EVITV]
=100(0.128/3.022]
= 4.236%

%AV =100 [AVITV]
=100(0.298/3.022]
= 9861 %

=number of parts

r= number of trials

YRR =100 [RE&RTV]
=100(0.324/3.022]
=1072%

%PV =100(PWTV)]
=100(3.005/3.022]

=99.937 %

RxKi
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M : | Silencer

Appraiser/ Part
Trial # 1 2 3 ! 5 6 1 ; g
LA L 1330 LA40 1462 1462 L0AB 1432 W50 1440 1278
2 2 WIS 1490 1068 1460 1480 1451 1462 L4 12,78
3 3
§Average 378 1485 1465 1463 1464 1420 145 140 12770
5 Range 080 050 006 002 o032 020 012 020 002
B, 1 102 151 1e 14 1456 1444 158 14 12,60
1. 1, 20 1420 1470 1458 wead w50 18 1e3s 1266
f 3
9. Average WAL 36 LS 15y S0 a1 e 12
10, Range ote 032 008 002 012 0 000 010,
1Ic 1 1358 1400 1302 1340 w28 176w o 12
2 2 AT 1 L, 110 13 1. A 1 1208
13, g
14, Average 14.04 1412 14, 14.04 14.30 13.88 14.28 14.08 12,04
15, Range 092 020 012 012 o o 02 0 0.08
16, Part 13.9770 143760 14456 1442 1448 1425 144B 143 0 124800
Average (Xp )
(R, = 0.246 ]+ [Rb=0.112] + [Rg0.524] 1 [¢ Of Appraisers = 3]
(Max X =14.317] - (Minx = 14.292] = xdiff
R=0204] X[ 4=288) = vcu
[R=0.294]X[Ds =0.0000 ]*=LCLr = o
D=3 Har 2neksendd 258 3tnds 06 =0 forupto 7tk L reresartstteling irchvoldl RS Grdetrceetetaegyatitis in

aLBeaTioomect Repee tese reedrp Laigtresamegraise i urtas aigrelly e orclscard el es e averagpart reconte

[imtro\alefamterenaniy naios

Note:

155

Average

10

1446
14.68

WST0 X, =143
027 = 0246
1457

1467

14570 Xb= 14.292
001 Ro=0.112
1,

1482

LEAE Yo = 143045

0.76 Re =0.524
145260 X=14.1787
Rp = 2048

R=10.204
0.025
0.75852
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Ny
Part Name : GT 608 Gage Name : «
Part#: GT 608 (LR-12-029)
Characteristics: Gage Type «
Specification:

From date sheet : R = 0.294 X cliff= 0.025

Measurement Unit Analysis

Repeatability - Equipment Variation (EV)

EV = RxKi Trials
=0.294x3.05 2
- 0.8967 3

Reproducibility-Appraiser Variation (AV)

AV =j[(XDIFFXK22)-(EV2/nr)]
=J](0.02x2.72 - (0.89672 2x10)]
= 0.002546 Appraisers 1
« 3.65
Repeatability & Reproducibility (R&R)
R&R  =l(EVI+AVY
70.89672+0.0025462) Parts
2
= 0.8967 3
Part Variation (PV) 4
PV RprKi 5
=2.046X1.62 6
= 3.31452 7
Total Variafion (TV) 8
v =o@&Rz + PV2) 9
=jp.89672+ 3.314522 10

= 3433

An calculations. . based upon predicting 5-15 sigma (99.0% of the area under the nomaldistribution curve).

K,

K>
3.65
2.7
2.3
2.08

2 Silencer

Date 23 fl.« 40

Performed By

R P=2.046

% Total Variation (TV)

% EV =100 [EV/TV]

100[0. /3.43]

26.1%

% AV

100 [AV/TV]
= 100[0-®H"
= 0.07 %

= numberof parts
r= number of trials

% R&R =100 [R&R/TV]

100 [0.8967/3.433

=26.11 %

%PV = 100[(PVITV)]
Z 100 -11/343]

= 96.54%

RyKi

Kiis5.15/ch. » !dbisdependenton hie number of trials (m) and the number of parts times the number of operators (g) which is assumed,

to be greater than 12

AV- Ifa negataevaibe is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

Kz is5.15/d2 !« ere 2*isdependenton the number of operators (m) and (g) is 1Lsince there is only one range calculator

ts is5.15/d 2 .wheredz* is dependent on the number of parts ( )and (g) is 1, since there is only one range calculation.

.Notes

]
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; | Silencer
Appraiser/ Part Average
Trial # 1 ! g ! 5 i 7 8 g 10
1A Lo 010 020 ow0 02 o3 0200 034 045 035 043
2 2 010 020 010 o028 028 040 010 o3 010 0

L Average 010 020 o5 025 03y ws00 0220 0375 0225 0315 X, z0.2565
S Range 000 000 030 o006 010 020 02 0ts 025 023 R.=0153
b B, L0486 028 082 040 0df 04 04 038 0.8 02

7. 2. 026 028 046 032 o046 02 a0 032 030 018

b i

9. Average 02 oas 039 036 045 033 042 0350 023 0090 Xb =032

10, Range 010 000 o1e  oos 000 000 0o¢ 006 0ae 002 =005
11¢c 1 02 110 050 0.40 0.44 0.42 054 0.62 0.34 0.40
2 2 0.30 0.26 052 048 0.40 0.48 052 0.40 020 o040

13. 3.

14, Average 0.26 0.28 0.51 0.44 0.42 0.4% 0.53 0.51 0217 0.40 Xe = 0.407
!

!

5 Range 0os 000 002 oos 0oe wes 002 02 ore 000Rc=0.07

b, Part 00900 0.1930  0.383 03500 04030 03600 0390 041l 0241 0361 X=10.317

Average ()p) Rp=10.221
[ =020 ]+ [Rb=0.14]+ [R*=0.18]/[¢ OfAppraisers= 3] = R=0.0036
(Max X=028] -(Minx =020] =Xdff 0.1505
R=018)X[D4=327]* = ucu 0.588

[R=018]X[D3=0.0000 ]*=LCLr =

[X=377far ksl Bfor3nds 30 fruptortiaks Uiepesaristeling - ichvclel Rs Crdethsettet aemyaritislin

mp_@mmqumm%mrgﬂmmadmmgmmadm\dmm@mw
intro\eleformtreraan

Note:
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Silencer

Adcalculations@ based upon predicting 5.15 sigma (99.0% of the area under the noma] distribution curve).

Ki is 5.15/d2, where ch is dependent on hte number  trials (m) and the number of parts times the number of operators (g) which is assumed,
to be greater them 15.

AV- Ifa nega&e value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

«s 155.15/d2 ", where 2*isdependent on the number operators (m) and (g) is 1, since there isonly one range calculator

Ks is5.15/d2 *Jwhere d- *is dependent on the number of parts (m) and (g) is 1, since there is only one range calculation.

Notes
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. ! 21 .
Appraiser/ Part Average
Trialt 1 2 3 4 5 6 ! 8 9 10
LA 1 8% 871 865 8@ 8% 810 865 8 80 81l
2 2 848 873 8400 863 880 8M 8K 8 8B 8N
3 3
4 Average 64 872 866 863 88l 87 BG40 8610 8915 8710 X. =86875
5 Range "002 002 000 000 002 000 00 002 O 0. R =0013
68 1 8% 871 865 864 88 872 865 8L 8N 872
1. 2. 85 871 86 866 83 80 864 863 8P 8N
8. 3
9. Average 851 871 865 B6H 883 8100 8645 8620 89L 87150 Xb =863
10, Range 000 000 000 002 002 002 Q0L 002 002 001FR =003

11c 1

2 2

8 S

14 Average

15 Range

16. Part 84975 87150 8648 86400 882 87050 806450 8615 B91% 87125 x=8691
Average xp) Rp=0415
[Ra =0.013]+ [Ro=0013] + / [# O Appraisers = 2] = R=0013
(Max X=86945] - (Min X=8,6875] = xciff 0.007
[R=0.013]x [ Da=32]* = UCLr 0.0425

[R=018]X[D3=0.0000 ]*=LCLr =

=227 for2trialsand 258 for3trials 3=0 forupto 7trials. UCL representsthe limt  indivickel Rs. Circle those thet are beyond this limit
Icentifythe cause and correct Repeat these readings using the same appraiser and unit as originelly used or discard values and re-average and recompute
Rand the limitirg value formthe remaining observations.

Note:
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Part Name : GT 608 Gage Name:  dal Date: 24 . 40
Part#: GT608 (LR-tt"S) Performed By
Characteristics: 1 Gage Type: ,
Specification: 85 +05,-0.00
From date sheet : R=0.013 Xdiff=0.007 RP=0415
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Variation (E\)
B RxKi Tids K %/ =1 B
0013 X456 2 4% =1 [0.05928/0.675]
= 005928 3 30 = 8.78%
Reproducfity - Appraiser Veriation (AV) %A/ =1 [AMV
A/ [(XDIFF XK2)2- (Eva)] =1 [0.0218/0.675]
1[(0.007 X3652 - (0.039282/ 2 10)] = 32%
=00218 Appraisers 2 3 =numberof parts
K 366 27 r=numberoftrials
Repeatahility &Reproducibility (RER) %R&R =100 [RSRTV]
RER [B\2+A = 100(0.0631/0.675]
i 0059282+ 0.02182 Pats K = 03%
2 3B
= 00631 3 21
Part Varigtkm () 4 23 WV =1 [V
PV ZRAG 5 208 =1 (0.6723/0.675]
=0415X 162 6 1% = %6%
=06723 7 18
Total VériaSon (TV) g L1
Vo SRR PY) 9 167
®>8312+0.6723) n 182 Rx K
= 65

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

Kiis 5.15/ 2.wricrai 2 is dependenton hte numberoftrials ( )and the numberof parts times the number of operators (g) which is assumed.
to be greater

AV - Ifa negaFwoevaiFieis calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

Ko is5.15/ 2 * where- »*is dependenton the number of operators (m) and (g) is L, since there is only one range calculator

{3 is 5.15/d2 * Mtere »*is dependenton the numberof parts (m) and (g) is 1, since there is only one range calculation.

NotES | 1.,
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 ! 8 9 10

LA 1 32 38 34 3% 3% 30 34 3B 33 3N

2 2 30 38 3y 3 32 38 M 3% 3B 318

3 3

4 Average 320 3B 39 3B 3B 310 30 330 3F0 31 X B3
5 Range 002 000 004 004 002 002 000 002 00 002R, 2002
6B 32 330 3 3 3B 319 38 3B 3F 31

T 2 3% 3% 346 34 34 319 36 3B 33y 318

8 3

9 Average 34 38 34 3482 319 319 34 33X 37 31 %335
10 Range 04 004 004 004 009 O 02 0 0. 0. R =002
11c L

2 2

13 3

14 Average Xc=021
15 Range R 0019
16. Part 3250 32800 3415 330 375 310 345 330 3360 31&hx=
Average (%) R1=028
[R. =0.022] + [Ro=0.027]+ / [# Of Appraisers = 2] = R=0.0245
(Max X=33125] - (Mn X=3.3] = Xdff 00125
[R=00249]. . Ix- 327f*=ucu 0.0801

[R=0.18]X[D3=0.0000 ]*=LCLr

=327 for2 trials and 2.58 for 3trials : d3 =0 for upto 7trials. UCL represents the linit of incivical Rs Gircle those that are beyond this limit
Icentify the cause and correct Repeat these readings using the same appraiser and unitas ariginally used or discard values and re-average and recompute
Rand the linttingvalue formthe rerreining observations.

Note:
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Part Nae : GT 608 Gage Name : 1 «
Part#: GT 608 (LR-12-025)
Characteristics: Gage Type:
Specification: 3 + 0.5

From date sheet : R =0.245 Xdff= 00125
Measurement Unit Analysis

Repeatability - Equipment Variation (EV)

B/ =RxK Tridls
=(.245x4.56 )
=011172 3
Reproaucibility - Appraiser Variation (AV)
A =) [XDRFXK2R- (|2 ]
=j [(0.0125x 3652- (0.111722  x20)]
=0038L Appraisers 2
Q@ 3B
Repeatability &Reprocucibility (RER)
R&R  =JEV2+AV)
=J(0.111722+0.03812 Parts
2
=0.1180 3
Part Vriation (P) )
PV =Rxka 5
=0.28X 162 5
=0.4536 ;
Total Vériation (TV) :
vV  =JRR+PV2 g
=J(0.111802+0.45362 0
=0468

K

4%
305

3
21

365
21
23
208
193
18
174
167
162

All calculations ae based upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).
Ki'is 5.15/d2, where 2 is dependenton hte numberoftrials ( ) and the number of parts times the number of operations (g) which is assumed,

to be greaterthan 15.

AV - Ifa negative value is calculated under the square root sign, the appraiservariation (AV) defaults to zero (0).
Kz is .15/d2 * where d2* is dependenton the numberof operators (m)and (g) is 1, since there is only one range calculator
Ks is 5.15/ 2 *. where 2*is dependenton the numberofparts (m) and (g) is 11since there is only one range calculation.

NDtES

162

. . A

Date: 24 . 40
Performed By

Re =028
% Total Variation (TV)

RV =100 [V

=1000.11172/0.468]

= 238%

=100 [AMTV]

=100[0.381 /0.468]

=814%

=number of parts

I =number of trials

%RSR =100 [R&RTV]
=10010.1118/0.468]
=51%

%AV

%A =100 [PV
= 100(0.4536/0.468]

= 96.96%

Rx K
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Appraiser/ Part Average
mal # 1 2 3 4 5 6 1 8 9 10

LA 1 43R M40 402 M40 4B MR MO M4 M6 4546

2 2 M8 M6 MBS M3 M4ed 100 M5 MB0  MTT &5

3 3

4 Average M8 ME5  ME5  ME3  M6E  M42 MBS MB0  MTT 45ET

5 Range 00 05 060 002 02 020 02 002 02 02

6B L M8 M5 M0 M60 45 440 44530 44500 44600 44530 X, =44.667
1 2 MB MN M0 MBS MM MR M2 M3 M66 B2 R =018

8 3

9. Average M3 M3 M5 M5 M0 MAT ME0 M40 M63 45575 =44615
10, Range 0 032 010 002 000 o006 004 014 006 009Ry=0103

e 1

2 2

3 3

14 Average Xc=

15 Range Re=

16. Patt M3000 445050 44650 446100 445700 444450 44530 44465 AAT00 44553 X=44.63975
Average (p ) Rp= 1255
[FU=0.18]+[Ro=0.103] +/[# Of Appraisers = 2] = R=01415
(Max x =44.667]- (Minx =44.6125] = yéiff 00545
[R=0.1415 X( =327 = ucu 04627

[R=0.18]X[Ds =0.0000 [*=LCU =
Oi =327 for2trials and 2.58 for 3friais s =0 forupto 7trials. UCL represents the limit of individual R's. Circle those that are beyond this lim it

|dentify the cause and correct Repeatthese readings using the same appraiserand unit as originally used or discard values and re-average and recompute
Rand the limiting value form the remaining observations.

Note:
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Part Name : GT 608 Gage Name: « Date: 09/19/97

Part#: GT608 (LR-12-029) Performed By

Characteristics: Gage Type : «

Specification: 4.55 +-1.5

From date sheet : R=0.1415 Xaiff = 00545 RP=125%

Measurement Unit Analysis %Total Variation (TV)

Repeatability - Equipment Variation (E\)

B/ =RxKi Tids K %BV =10V
=0.1415x4.56 2 4% =100{0.6452/2.1335]
=0.64524 3 30 =30.24%

Reproducibility - Appraiser Variation (AV) BAV  =100[AV]

A/ HXDIRFXK2)2- (Bv2in) | =100[0.1369/2.1335]
=J[(00645X3.652 - (0.6452/ 2 x10)] = 6.4%
=0.1369 Appraisers 2 3 =numberofparts

K, 366 27 r=numberoftrials

Repeatability &Reproducibility (RER) %RER =100 [R&RMV]

RER  =)EV2+AV) =100{0.6596/2.1335]
=) 0.645242+ 0.1369) Pats K3 =309%

2 365
=0.65% 3 21
Part Viariation (P\) 4 23 %PV =100[PVV]
PV =RpXK3 5 208 =100{2.029/2.1335]
6 1% =%5%
=2.02905 718

Total Variation (TV) g 1l

vV FJRR+PV) 9 167
5(0.65%*+ 2.029) 0 1 RXK
=213%

All calculations ae based upon predicting 5.15 sigma (99.0% of the area under the nomal distribution curve).
Kiis 5.15/ 2, where d2is dependent on hte number oftrials (m) and the number of parts imes the number of operatiors (g) which is assumed,
to be greater than 15-
AV - Ifathegative value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
K2 is5.15/ 2 * where d2* is dependenton the number  operators (m)and (g) is 11since there is only one range calculator
Ks is5.15/ 2 *.where »*isdependenton the numberofparts (m)and (g) is L1since there is only one range calculation.
1

NS . e ———————————— s s
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Appraiser/ Part

Trial # 1 2 3 4 ) 6 ! 8 9
LA 1 03 048 05 018 0 o000 040 02 024
2 2 03 050 016 016 0B 002 042 030 020
3 3

4 Average 035 049 0155 017 005 005 040 028 026
5 Range 03 002 Q00 002 000 000 002 004 OO
6B 1 033 02 04 019 002 002 042 09 02
1 2 031 050 016 017 004 OO0 04 029 020
8 3

9. Average 031 051 015 018 003 0055 045 029 04
10 Range 000 002 002 002 002 000 000 O 0.02
e 1

2 2

3 3

14 Average

15 Range

16. Part 0315 050 0155 015 003/ 0015 0415 0285 0200
Average xp)

[R,=0018]+[R=0.014] + / [# Of Appraisers = 2] =

(Max X=0228] - (Min X=0.223] = xdiff

[R=0016] [ D=327* = UCLR

[R=0.18]X[D =0.0000 ]* =LCLr =

=321 for2trialsand 258 for 3trials - d =0 for upto 7 trials. UCL represents the limit  incivickal R, Gircle those that are beyond this limit

Ickrtify the cause and correct Repeat these readiings sing the same appraiser and nitas originelly used or discard values and re-average and recormpute
Rand the limiing value formthe remining observatiors.

Note:

Averagg
10

0.15
0.4

0145 o023
001 Ro=0018
016
018

017 xt=028
002 RE0014

01575 x=022%
RI=0485

R=0016
0.005
0.06232
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Part Narme : GT 608 Gage Name ; Date: 24«40

Part#: GT 608 (LR-12-029 Performed By

Characteristics: « Gage Type « ,

Specification; <05

From date sheet : R=0.016 Xdff= 0005 Rp=048

Measurement Unit Analysis % Total Variation (TV)

Repeatability - Equipment Variation (EV)

B/ =RXK Tids K %BV =100 BTV
=0.016x4.56 2 4% =1 [0.7296/0.7891]
=0072% 3 30 =52%

Reproducibility- Appraiser Vriation (AV) %A/ =1 AV

A = J[XDIFFXK22- B2/ =1 [0.0 17/0.7891]
= J[(0. 5x365)2- (0072986" x )] = 10.35%
=00 17 Appraisers 2 3 =numberof parts

K 36 27 r=numberoftrials

Repeatability &Reproducibility (RER) %RER =1 [R&RTV]

R&R =1 [0.734/0.7891]
=)(0.729%+0. 817 Pats K =93%

2 3
=00734 3 2

Part Viriation (PV) 4 23 WV =1 [PV

PV WeKi 5 2 =1 [0.7857/0.7891]
486X 162 6 1% = 99.56%
=0.7857 [

Total Veriation (TV) 8 L1

v (R&R PV 9 16/

(0.73440.7857) n 16 RXK1
= 07801

Al calculations ae S upon predicting 5.15 sigma (99.0% ofthe area underthe nomal distribution curve).

Kis5.1&d. whered is dependenton hte number trials ( )and the number of parts tmes the number of operatiors (g) which is assumed,
to be greaterthan 15.

AV - Ifa negative value Is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

K is5.15/d \ where d * is dependenton the number of operators (m) and (g) is 1, since there is only one range calculaton.

K is 5.15/d"* where d * is dependent on the number of parts (m) and (g) is 11since there is only one range calculation.

NDtes
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 ! 8 9 10

LA 1 9080 9050 %00 9070 %070 9.70 9. 9120 %9150 98960

2 2 9080 9060 090 9 .70 080 070 9L W 99 48960

3 3

AAverage 9080 905 9090 9 .70 9075 9 700 9910 99L20 9915 9896 X =9 .775
5 Range 00 010 O 0. 010 0 000 0 010 0. Ra=003
68 1 9080 9. 909 %070 9070 070 100 %20 1 9960

It 2 9080 9060 %L 970 9.8 070 9L 9120 %150 9870

8 3

9 Aerage 9080 060 90% %00 9.5 9.0 L 12 155 9896 X=9 .79
10 Range 0. 0. 010 000 010 000 000 O 010 010RB=004

11.¢ L.

2 2

13 3

14, Average Xc=0015
15 Range Re =003
16 Pat 99080 9 5750 0925 9 .7000 9 .75 9 .7000 9910 991200 991550 989.625 X=990.78%5
Average xp ) Rp=19%5
[Ra=0.03] +[Ro=0.04] + f OF Appraisers = 2] = R=0.03
(Max X=990.79] - (MinX=990.775] = cff 0015
[R=0.35]x [ Oa =327 = UCLr 11445
[R=1%]X[Ds =0.0000 ]*=LCU = :

Dx =3.27 for2 trials and 258 for 3 rials : ds =0 forup to 7trials. UCL represents the imit  individual R's. Circle those that are beyond this lim it
Identfy 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 limiting vallie form the remaining observations.

Note:
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30
Part Name : GT 608 Gage Name : Date 24 . 40
Part#: GT 608 (LR-12-029) Performed By
Characteristics: Gage Type: -
Specification: 990+- 11
From date sheet : R=0.035 Xdff= 0015 RP=19%5
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Vriation (EV)
B/ =RXd Tids K %EV  =100[EWTV]
= 0.035x4.56 2 456 =100(0.1596/3.1228]
=0.15% 3 30 = 511%
Reprocuicibility- Appraiser Variation (AV) %AV =1 [AV
A/ [(XDIFF XK2)2- (Bv2in)] =100(0.0415/3.1228]
£ [(0.015X365)2-(0.159%2/ 2 X 10)] = 1.328%
=0.0415 Appraisers 2 3 =numberof parts
K 366 27 r=numberoftrials
Repeatability &Reproducibility (RER) %R&R =1 [RSRTV]
RER Bv2+A%D) = 100[0.1649/3.1228]
(0.15962+0.04152 Pats  Ka = 5.28%
2 3%
0.1649 3 21
Part Viariation (PV) 4 23 WV =1 [PV
Vo =RXK 5 208 =100(3.118 54 1228]
=195X 162 6 1% = 09.86%
=318 71
Toial Vériation (TV) 8 1
i} (R&R2+ ) 9 167
=)(0.16492+3.11852) 0 18 RxK,
=31228

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

Kiis 5.15/d2, where dhis dependenton hte number oftrials (m)and the number of parts times the number of operators (g) which is assumed,
to be greaterthan 15.

AV - Ifa negative value is calculated under the square rootsign, the appraiser variation (AV) defaults to zero (0).

Kz is 5.15/d2 < where ch * is dependent on the number of operators (m)and (g)is . since there is only one range calculaton.

ts i55.15/d2* where d2* is dependenton the number of parts (m)and (g) is 1, since there is only one range calculation.

NotES
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Appraiser/ Part
Trial # 12 3 4 5 6 7T 8 9

LA 1 64 68 64 642 672 672 621 624 658
2 2 640 628 646 640 674 610 63 620 64
3 3

4 Average 642 628 645 64 673 671 629 62 6%
5 Range 04 000 002 002 002 002 o003 004 O0M
6B 1 640 6% 648 64 6H 672 621 64 6%
£ 2 642 68 64 60 6B 674 O 626 656
8 3

9 Average 64l 621 646 642 6/ 670 69 65 65
10 Range 02 0 oM 04 O 02 003 00 00
e 1
2 2
3 3
14 Average
15 Range
16, Part
Average xo )
[R =0023] +[Ro=0023] +/ [t Of Appraisers = 2] =
(Max X=6.4615] - (MinX=6.4545] = clff

[R=0.023] x [ DF=327]* = UlLr

[R=012]X[D3=0.0 0 ]*=LCLr =
D, =327 for2trials and 258 for 3trials s =0 for upto 7trials. UCL represents the imit  individual R's. Circle those that are beyond this Hmit

645 625 64% 6415 6740 6/06 62 625 66

Identfy the cause and correct Repeatthese readings using the same appraiser and untt as originally used or discard values and re-average and recompute

Rand the imiting value form the remaining observations.
Note:

Average
10

648
648

648 X =6.4545
0. R. 0023
6.1
6.49

6.5 £ =64615
002 =002

Rc=
6.490 « =6458
Ro=0047
R=0023
0007
00752

0.00
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Part Narme : GT 608 Gage Nane : « Dete: 24 . 40

Part#: GT 608 (LR-12-029) Performed By

Characteristics: « Gage Type: « ,

Specification: 65+05

From date sheet : R=0.023 Xdff= 0007 Re =047

Measurement Unit Analysis % Total Variation (TV)

Repeatability - Equipment Variation (EV)

BV =RxK Tids K %EV =1 [BAV
=0.023x4.56 2 4% =1 [0.1048/0.7846]
=0.10488 3 30 = D%

Reproducibility - Appraiser Variation (AV) %A =1 [AM

A [XDIFXK)2- (Bv2i] =100 [0.158/ 0.7846]

[(0. 7x365)2- (0.10488212x10]] = 105%
=018 Appraisers 2 3 =numberof parts
K 36 27  r=numberoftrials

Repeatahility &Reproctucibility (RER) %RER =100 [RRTV]

R&R = BL+AV) =1 [0.189%/0.7846]
J(0.1048+0.158) Pats K = 2257%

2 36
=0.18 3 2

Part Vériation (PV) 4 23 %PV =100[(PWTV))

Vo =RXK 5 2 =1 [0.7614/0.7846]
=047X1.62 6 1% = 0703 %
=0.7614 718

Total Viation (TV) 8§ L1

v "R8R2+P\2) 9 167
N0.18 20.76142 0 162 RXKi
= (.7846

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

Kiis 5.15/ 2.where 2is dependenton hte numberoftrials (m) and the number of parts imes the number of operatiors (g) which is assumed,
to be greaterthan 15.

AV - Ifanegative vskfe is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

K2 is 5.15/ 2 *.Where 2 * is dependent on the number of operators (m) and (g) is 1. since there is only one range calculator

Ks is5.15/ 2 *.where »*is dependenton the numberof parts (m)and (g) is 11since there is only one range calculation.

NotES




11

33

. 'HED
Appraiser/ Part Average
Trial # 1 2 3 4 5 0 ! 8 9 10
LA 123 28 2% 28 22 2% 27 2B 2% 2%
2 2 2% 2% 2% 28 22 2B 2% 2% 2B 2%
3 3
4 Average 25 23 2% 28 232 27 2% 2B 23 23X =223F%H
5 Range 000 020 010 000 000 002 002 000 002 000R =0009
6B 23 231 2% 28 2B 27 2% 2% 2% 233
[} 2024 2% 2% 240 23 2% 2% 2% 2% 23
8 3
9. Average 23 231 2% 239 2B 23 2% 2B 2% 233)0=231
10 Range 000 04 000 002 000 001 000 002 001  040F=0008
e 1

2 2

13 3

14 Average X =0.0045
15 Range £ =0008
16, Part 235 238 235 235 235 238 230 230 235 23H£=2335
AVerage xp ) R=0060

[Ra=0009] +[Ro=0008] +/ [# Of Appraisers - 2 | R=0.0085

(Max X=2.3555] - (Min X=2.35] = xaiff 0.0045
[R=0.06] x [ De=327]* = UCLr 0.1962
[T=195]X[D3=00000 ]*=LCU = 0.00

Qt =327 for2trials and Z58 for 3trials ca =0 for upto 7triels. UCL represents the fimit - incivical Rs. Gircle those that are beyond this limit
Idetifythe cauise and correct Repeat these readings using the same appraiser and unitas originelly used or discard values and re-average and recompute
Rand the limiting value formthe rermeining observations.

Note:
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Part Name  GT 608 Gage Name:
Part#; GT 608 (IR-12-025)
Characteristics: Gage Type : 1
Specification:  2.3-25 HBD
From date sheet : R=0.0085 XdfF= 00045

Measurement Unit Analysis
Repeatability - Equipment Variation (Ev)
v =Rxki Trials
= 00085 x 456
=0.03376
Reproducibility - Appraiser Veriation (AV)
A/ = J[(XDIFFXK2)2-(Ev2i]
- J[(0.0045x 3.65)2- (0.038762/ 2x 10)]

- 0.013% Appraisers 2
Kj 365
Repeatability &Reproctucibility (RER)
R&R - JEV2+ A)
- J(0.038762+013952 Parts
2
- 04119 3
Part \iation (PV) 4
PV =Rk 5
- 006X 162 6
- 0972 1
Total Variation (TV) 8
vV SRR PR) 9
5041192+ 09722) 10
- 01055

All calculations d€ based upon predicting 5.15 sigma (99.0% of the area underthe nomal distribution curve).

456
306

3
2

—~

«3

366
21
23
208
193
18
174
167
162

12

Date: 24 . 40
Performed By
1

RP=0060
% Total Variation (TV)

%EeY =10
=100{0.03876/0.1055]
=36.74%

%A/ =100 [AMTV]
=1 [0.01395/0.1055]
= 13.22%

= number of parts

I = number of trials

%R&R -1 [RSRTV]

-1 [0.04119/0.1055]
= 3001 %

W=l [PV
-1 [0. 72001055
- Q1%

RXKi

Kiis 515 2, WHEUZ is dependent on hte number oftrials (m) and the number of parts times the number of operatiors (g) which is assumed.

to be greaterthan 15.

AV - Ifa negative vafoe is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
K> i55.15/d2 \ where d2* is dependent on the number ofoperators (m) and (g) is 1, since there is only one range calculators
{3 i5 5.15/d2 *, where 2 *is dependenton the numberofparts (m) and (g) is 1. since there is only one range calculation.

Notes :
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: : “HBD
Appraiser/ Part Average
Trial # 1 2 3 4 5 6 1 8 9 10
1A 1 36 30 300 307 3@ 33 300 3 3B 30
2 2 36 30 32 30 300 30 3 32 3 307
3 3
4 Average 36 30 305 35 305 3@ 3 302 3055 3010 Xa =30265
5 Range 0. 000 000 Qo0 Qo O 0. 0 0L 0 R. =004
68 1 3B 30 3@ 307 3 3B 300 30 3B 3
1 2 3B 30 3 30 3 33 e 3 300
8. 3
9 Average Xt=3027
10, Range 36 300 305 300 302 34 300 302 306 3 Rb=00M
e 1 000 000 Q000 000 000 0L 000 0000 0OL OO
2 2

13 3

14, Average

15 Range

16. Part 30500 3 50 300 306/ 3015 3035 30 3018 3055 3 5x=302675
Average 00 ) Rp=006/5
[Ra = 0.004] +[Ro=0.004] +/ [# OF Appraisers = 2] R=1%
(Max X = 3027] - (Mnx =30265] =xa i 01
[R=0.004] X[ Da=32]*= UCLr 6.377

[R=1.95]X[D3=0.0 0 J*=LCLr =

D =327 for2trials and 258 for 3triels d =0 forup to 7trials. UCL represents the it of incivickil R Gircle those thet are beyond this limit

Icentifythe cause and correct Repeatthese readings using the same appraiser and unitas originelty sed or discard values and re-average and recompute
Rand the fimiting value formthe rerainirg doservations.

Note:
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Part Name GT 608 Gage Name : Date: 25 . 40

Part#: GT608 (LR-12-025) Performed By
Characteristics: ! Gage Type : ,
Specification: 2931 HBD
From cate sheet : R=0004 Xdff= 00005 RP=0.0675
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Variation (EV)
BV =RXd Tids K %EV =100V
= 0.004x4.56 2 4% =1 [00182401122)
=001824 3 30 = 1625%
Reproducibility - Appraiser Veriation (A\) %A/ =1 AV
A/ =] [(XDIFXK22 (V)] =100{0.0177/0.1122)
=J (0. 05x 3652- (0.018242/2x 10)] = 1571%
=0.0077 Appraisers 2 3 =number of parts
@ 366 27  r=numberoftrias
Repeatability &Reproatucibility (R&R) %RSR =1 [R&RTV]
R&R (EV+AV) =100[0.02547/0.1127]
=j(0.018242+0.017742 Pats ks = 268%
2 3%
= 00247 3 21
Part Viriation (PV) 4 23 9PV =1 [PV
PV =RpxKj 5 208 =1 [0.10936/0.1122)
=0. 75X 162 6 1% =974 %
=0.10936 718
Total Vériation (TV) 8§ L1
NV  =ReR+RD) 9 167
SJ0QRAR+0.109362) n 16 RXKi
=012

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

Ki Is 5.15/d2 , wioesrediz{ dependent  hte number of trials (m) and the number of parts times the number of operators (g) which is assumed,
to be greater than 15-

AV - ifanegatve« e iscalculated underthe square loot sign, the appraiser variation (AV) defaults to zero (0).

K2 is5.15/d2 * wteech *is dependenton the number of operators (m) and (g) is 1, since there is only one range calculator

Ks is5.15/d2 \ hered: *is dependenton the number of parts (m) and (g) is 1, since there is only one range calculation.

Notes :




Appraiser/
Trial #

LA 1
2 2
3 3
4 Average

5 Range
6B 1
1 2
8. 3
9. Average
10 Range
1lc 1
12 2
3 3
14 Average

15. Range
16. Pat
Average ()

37

042
042

042
000
042
042

042

0.42

2 3
04 03
04 03
04 0
0. 0.
083 039
04 03
04 039
001 Q0

04380 038

4
040
040
040

040
040

040

[R"=0002 ] +[Ry=0.002] +/ [# Of Appraisers = 2]
(VBX x = 0.413] - (Minx = 0.410] = xdii

[R =0.002]X [DA=3.27]* = UCIK

[R=0.m2]X[D3=0.0000
D =327 for2trials and 2.58 for 3triels d =0 for up to 7trials. UCL represents the limitof inciviclel Rs. Circte those that are beyond this limit
Icentify the cauise and correct Repeat these readings using the same appraiser and nitas origirally used or discard values and re-average and recompute

]*= LCLp

Rand the fimiting value form the rermeining otservations,

Note:

Part

5
042
042

042
0.

042
042

042
0.

042

6
043
043

04
0.
043
043

043
0.

043

1

040
040

0400

0

040
040

040

0.

0.40

8

042

041

0415

001
041
041

0410
0.

04130

15

Average

10

042
041

0415 X6 0413

001 R*=0.002
040
040

04>= ©
0. RN. 2

Vv

Re=
040 040 x=0412

R¥ 0.038
R=0.002
0003
0.007
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Part Name GT 608 Gage Name ; usai Date: 25 . 4

Part#: GT 608 (LR-12029)

Characteristics: Gage Type :

Specification: 0506 .

From date sheet : R=0.002 Xdff= 0003 RP=0038

Measurement Unit Analysis % Total Variation (TV)

Repeatability - Equipment Vriation (EV)

B/ =Rk Tids K %EV  =100[BVV]
=0, 2456 2 4% =100[0. 9/0.064]
=0. 9 3 30 =14 %

Reproaucibility - Appraiser Veriation (AV) %A/ =1 [ATV

A/ [(XDIFF XK2)2- (Ev2/r)] =1 (0.011/0.064]
= 3X365)2- (0.009710x2)] = 17.18%
=001 Apaises 23 =numberofparts

K 366 27 r=number oftrials

Repeatability &Reproducibility (RER) %RE&R =1 [RRTV]

R&R  .]EBR+AD =1 (00040064
100093 0.0112 Pats K3 = 21.88%

2 3%
=0014 3 21

Part Viriation (PV) 4 23 UV =1 [PMIV]

V' =R 5 2 =1 [0 2/0.064]
=0,038X1.62 6 1% = 88%

Total Vxiation (TV) 8 1M

Vo RR+A) 9 167
§3(0.0142+ 0.0622) 0 18 Rx K
=004

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

Ktis5.1 | 2,where 2is dependenton hte number triais (m)and the number of parts imes the number of operators (g) which is assumed,
to be greater than 15.

AV - Ifa negative value is calculated underthe square rootsign, the appraiser variation (AV) defaults to zero (0).

Ko is 515/ 2 *lwhere *is dependenton the number operators (m)and (g) is 1, since there is only one range calculaton.

«3 is5.15/ 2 *lwhere »*is dependenton the numberof parts (m)and (g) is 1, since there is only one range calculation.

NotES
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: A
Appraiser/ Part
Trial # 1 2 3 4 5 0 !
1A L 245 2% 280 #0 23 2 20
2 2 B0 00 2L HHO 2 B0 2650
3 3
4 Average 28H 3N 2 ¥ 2 BN 2B
5Range 10 2 140 10 20 00 2
6B 1 240 220 20 ¥ 2 B N8
T 2 200 R 2% #N 24 0. A8
8 3
9. Average 280 210 20 A 2 ABH A
10, Range 200 020 100 O 1 2. 0.
e 1
2 2
13 3
14 Average

15 Range
16. Part 283h 38 2B U AB 235 286
Average ()

[R, =1.3] +[Ro=0.813+/[# Of Appraisers = 2] =
(Max X=2453] - (Vin X=24.155] = xciff
[R=0.065] x [Da=3.27) = uc

R =2.965]X[D3 =0.0000 ]*=LCU =

Bx =327 for2trials and 258 for 3trials - 3=0 forup to 7trials. UCL represents the linitof inciviclel R's. Clrcle those that are beyood this limit

1840
19,

1870

1920
1840

18,
080

1875

18
1980

193

1716
18,

1
040

185

Iortifyythe cause and correct Repeat these readings Using the same appraiser and unit s criginally used or discard values and re-average and recompute

Rand the fimitirg value fomnthe rerraining observations.
Note:

Average
10

2300
2200

225 1 =453
1 Ra=l3
22.
2.0

210 & =241
020 B 081

2030 K=2433%5
R=15%

R=1065
0315
3449
0.00
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Part Name : GT 608 Gage Name: «  « Date: 25 . 40
Part#: GT 608 (LR-12-029) Performed By
Characteristics: « Gage Type : « ,
Specification; > 15 «
From date sheet : R = 107 Xdff= 0375 RP=15%
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Variation (EV)
BV -RxK Tids K %B/ =1 BVM
=1085x4.56 2 456 =1 (4.8108/26.34]
=481 3 30 = 186%
Reproducibility - Appraiser Variation (AV) %AV =1 [ATY
A/ [(XDIFFXK22- (Ev2/)] -1 (0.846/26.3]
-3 [(0:375x 365)2- (4810 2/ 2 10y = 32%
- 0846 Appraisers 2 3 = number of parts
«@ 3B 27 r=numberoftrials
Repeatability &Reproducibility (R&R) %RE&R =1 [R&RTV]
RER  [BR+AR =1 (4.88/26.3]
=481 2+0.8462) Pats K = 185%
2 365
=488 3 21
Part Veriation (PV) 4 23 WV =1 [PV
Vo =RXK 5 208 =1 (25.8876/26.34]
=15.95X1.62 6 193 = 98.28%
=25.8876 ! 182
Total Variation (TV) 8 174
V  SRR+AD) 9 167
=)(4.882+25.8876) 0 16 RX K
= 26.34

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

Kt is 5.15/d2, where chis dependenton hte number of trials (m) and the number of parts imes the number of operatiors (g) which is assumed,
to be greaterthan 15.

AV - Ifa negative vakie is calculated under the square rootsign, the appraiser variation (AV) defaults to zero (0).

K2is5.15/d2 * where cb* is dependent on the number of operators ( )and (g) is 1, since there ( only one range calculator

Ks is 5.15/d 2 *. where cb* is dependenton the number of parts (m) and (g) is 11since there is only one range calculation.

Notes
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 ! 8 9 10

LA 110650 11000 10650 10600 10650 10350 10450 10650 10020 10430

2 2 10650 10950 10650 10600 10650 10350 10450 10660 10020 10430

3 3 10600 10975 10650 10600 10650 10350 10450 16%5 1 .20 10430

4 Average 10 0% 000 000 000 0000 0000 0100 00 00 £ =10508
5 Range R =016
68 1 10650 11010 10660 10600 10650 10340 10460 10480 10020 10440

[t 210650 11000 10550 10600 10650 10350 10460 10490 10020 10440

8 3

9 Average 10650 11006 10655 16000 10650 10345 10460 1048 10020 10440 Xo= 1061
10 Range 000 010 010 000 000 010 000 010 000 000R=004
11c 1

2 2

3 3

14, Average

15 Range

16 Pat 1062500 1099000 106525 1060000 1055 0 1034750 104550 106200 1002  104.350 X=1050%
Average (>) Ri=97

[Ra =0.16] +[Ro=0.04]+ /[# Of Appraisers = 2] = R=010
[Max X= 106.113- [Mn X= 105.08] =Xd 003
[R=0.10]x [a=327* UCLr 0327
R=1%]X[D8=00000 ]*=LQr = 000

O =327 for2trials and Z58 for 3trials 03 =0 forupto 7 trials. UCL represents the limit ofinciviclal R's. Circe those that are beyond this limit
Ickrtifythe cause and cormect. Repeat these readiings using the same appraiser and it as originelly used or discard values and re-average and recompute
Rand the limiting value formthe remeining observations.

Note:
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Part Narre : GT 608 Gage Nare : Date: 25 . 40
Parti: GT 608 (LR-12-029) Performed By
Characteristics Gage Type "
Specification: 106 +3
From date sheet : R=010 Xdff= 003 RP=97
Measurement Unit Analysis % Total Variation (TV)
Repeatability - Equipment Verition (EV)
BV =RxK Tids K %BV =100 B/
=0.10x4.56 2 4% =1 [0.456/15.72]
=045 3 3B = 2%
Reproducibility - Appraiser Variation (AV) %AV =100 [ATV]
A =X DIFXK22- (B2 =1 (0.0399/15.72]
=J[(0.03x 3365)2- (0.4562/ 2x 10)] =025%
=003%9 Appraisers 2 3 =numberof parts
K 366 27  r=numberoftriais
Repeatability &Reproducibility (RER) %RR =1 [R&RV]
R&R  =J)(BVR+A) =100 [0.4577/15.72]
=)(0.4562+0.03992 Pats K =291 %
2 3%
=045771 3 2
Part Viriation (PV) 423 %PV =100{(Pvm/)]
A S 5 208 =1 (15.714/15.72]
197X 162 6 1% = 90.9% %
=15714 718
Total Veriation (TV) 8 174
v JR8R2tpv2) 9 167
=Jod5712+ 15.7142) 0 16 Ry K
=1572

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

Kiis 5.15/dj, where i dependenton hte number oftrials (m) and the number of parts times the number of operators (g) which is assumed.
to be greater than 15.

AV- Ifanegative value is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).

Ko is 5.15/d2 \ where dz *iSdependenton the number of operators (m) and (g) is 1, since there is only one range calculator

K is 5.15/d2 ifwhere d2 *is dependenton the number of parts (m) and (g) is 1, since there is only one range calculation.

NotES
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Appraiser/ Part Average
Trial # 1 2 3 4 5 6 ! 8 9 10

LA L3400 3400 350 3400 325 3100 4080 %N 050 400

2 2 A0 A0 BN BN BN RN M0 3T 3P 4N

3 3

4 Average A0 A0 A0 BB B0 LA 41000 3670 NX0 40250 X =3H775
5 Range 000 000 100 050 100 15 040 05 0% 05R =09
68 1 B0 B0 A0 A0 B0 R0 40 HO 39 40

[/ 2 RO PP A0 H0 RN R0 4200 36 00 400

8 3

0 Awrage  BL R U5 U5 RH 3R 450 H5 39 40000 %=35615
10, Range 050 050 0% 050 050 000 100 1 000 000 R=043
11c L

2 2

3 3

14 Average

15 Range

16. Part BH PR A0 A0 R 3B 4D B1D 01D 4015K=3H56%
Average op) R=9.375
[Ra =059] +[Ro=0.43]/ [t OF Appraisers - 2 | R=051
(Max X=35.77]- (Minx = 35.015] = Xtff 0.16
[R=05]x [ Da=327]*= WCLr 16677

R=1%]X[D8=00000 ]*=LCLr

D =327 for 2triels and 258 for 3trials 13=0 forup to 7rials. UCL represents the it of incivickal Rs. Gircle those that are beyond this limt

Ickrtify the cause and correct. Repeat these readiings using the same appraiser and unit as riginelly used or discard values and re-average and recompute
Rand the limitirg velue form the remeining observations.

Note:
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Part Name : GT 608

Part#: GT608 (LR-12-029)
Characteristics: «
Specification: >30 «
From date sheet : R=051

BV =Rx «
=051 x 456
=2.30%

Reprootucibility - Appraiser Variation (AV)
A/ [(XDIFFXK2)2- (Bv2/)]

=J[(0.16 X 3.65)2 - (2.32562 /10 x 2)]

=0.27

Repeatability &Reproducibility (RER)
R&R EV2+AD
J2.30562+0.272

=234
Part Variation (PV)
PV ZRpX 3
9375 x 162
=1518
Total Vriation (TV)
(RER2+P\2)
23412+ 1518
- 1537

Gage Name : |«

R

Gage Type : «

Xaiff= 0.16
Measurement Unit Analysis
Repeatability - Equipment Varition (EV)

8@00\!0)()‘1-%00!\3

«

Kl
456

305

3
21

Ki
366
21
23
208
193
18
174

167
162

All calculations ae based upon predicting 5. 5 sigma (99.0% of the area under the noma! distribution curve).
Kt is 5.15/d2, where 2is dependenton hte number oftrials (m) and the number of parts imes the number  operators (g) which is assumed,

to be greaterthan 15.

AV - If a negative vaiue is calculated under the square root sign, the appraiser variation (AV) defaults to zero (0).
K2 is 5.15/d 2 *. where 2 *is dependenton the number of operators (m) and (g) is 1, since there is only one range calculator
Ks is 5.15/d 2 *. where »*is dependenton the number of parts (m) and (g) is L1since there is only one range calculation.

NOtES -

182

Date : 3/12/40
Performed By
. ®

RP=9375
% Total Variation (TV)

%BvV =100 VTV
= 100[2.3256/15.37]
= 1513%
%AV =100 [ATV]
=100(0.27/15.37]
= 0.02%
=number of parts
r= number oftrials

%RER =100 [RERM\]
= 0231 /15373
= 1500%

WPV =100 [PVIV]
= 100(15.18/15.37]

= 96.76%

Rx KL




Cp

cpk
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Max
Min

crage
Sigma

11188
11190
11190
11200
11180
11195
11200
12
11204
11203
11201
11203
11197
11195
11198
11189
11195
11202
11203
11203
11206
11197
11199
11199
11198

11212
11180
32
1119.86
118

: GT608 (LR12-025)

UCL
LCL

Cp
Cpk

11197
11189
11198
11201
11201
11203
11204
11203
11202
11201
11204
11198
11197
11198
11199
11204
11203
11201
11201
11202
11201
11198
11197
11199
11199

11230
11170
0.84
0.80
0.045

5l
52

%
56
5

9
60
6l
62

65
66
67
68
69
10
n
72
13
74
7

11210
11205
11205
11204
11202
11200
11200
11202
11202
11203
1201
11211
11212
11211
11212
11196
11203
11202
11198
11197
11198
11198
11203
11202
11210

(Process Capability)

1

v

120+3 ..

01 ..

76
U
78
9

8l
82
83

85
86
87
88
89
90
a
R
93
94
%
9%
g
98
9
100

11203
11201
11200
11202
11203
11197
11197
11205
11204
11198
11199
11200
11200
11201
11203
11204
11203
11202
11202
11198
11198
11198
11199
11201
11200

2541
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10
11
12
13
14
15
16
17
1S
19
20
21
22
23
24
25

Max
Min

R
Average

Sigma

GL608(LR12-02S)

10.98
11.00
10.90
10.90
10.90
10.90
10.00
11.00
11.00
10.94
10.88
10.90
10.98
11.00
10.92
10.90
10.80
10.92
10.92
10.90
10.94
10.90
10.90
10.90
10.90

11.00

10.90

10.93

0.102

L tl0

26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL
LCL

Cp
Cpk

10.94
10.94
10.90
10.90
10.90
10.90
10.88
10.84
10.88
10.90
10.94
10.90
10.94
10.92
10.98
10.96
10.98
10.94
10.94
11.00
10.96
11.00
10.94
10.96
10.92

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)

10.96
10.96
10.92
10.94
10.92
10.92
10.86
10.98
10.86
10.88
10.92
11.00
10.96
10.98
10.94
10.96
11.00
11.00
11.00
11.00
10.94
10.94
10.92
10.98
10.94

3

13 . .2541
»
10.5+0.5,-0.0
:0.01
76 10.94
77 10.98
78 10.92
79 10.94
80 10.98
81 10.94
82 10.96
83 11.00
84 10.94
85 10.98
86 10.96
87 1094
88 10.92
89 10.98
90 10.98
91 10.94
92 10.92
93 10.94
94 10.98
95 10.98
96 10.96
97  10.94
98 10.96
99 10.96
100 11.00



(Process Capability)

5 13..4
GL608 (LR12-025) {
<0.5 ..
001 ..
1 o020 26 008 5 002 % 012
2 030 21 048 5 038 7 062
3 020 28 032 53 0.20 78 036
4 010 29 036 5 0.4 79 032
5 020 0 o028 55 048 80 o0.10
6 040 3L 030 5% 020 8l 032
7 050 2 02 57 0.2 8 040
8 050 304 58 034 8 o010
9 066 A 048 59 026 8 022
10 o024 H o012 60 0.0 8 0.04
n o2 H 036 6l  0.04 8 060
2 03 3 012 62 020 87 032
3 018 B 012 63 0.8 8 036
4 050 39 038 64 002 89 032
L0 40 042 65 024 0 o020
16 020 41 0.20 66 016 9 004
7 o028 2 o016 67 020 R 032
8 0.08 43 020 68 0.04 93 058
19 o034 44 0.08 69 050 % 030
20 008 45 016 0 o012 % o014
2l 026 46 0.06 71 040 % 030
2 030 47 036 2 002 97 052
23 010 48 034 73 0.8 98 034
24 056 49 0.24 4 042 9 052
5 042 5 030 ™ 02 100 0.6
Max  0.66 UCL 05
Min 0.2 LCL
R 064 Cp 05
Average  0.2660 Cpk 050

Sigma  0.159 k
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[N &)
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Max
Min

R
verage
Sigma

Span,

‘GT608 (LR-12-025)
560.2 26
559.8 27
559.7 28
559.7 29
559.9 0
560.0 3l
560.0 32
560.1 3
560.1 34
560.1 3b
559.8 36
559.0 37
559.6 38
559.4 39
560.2 40
560.2 4
560.3 4
559.8 43
559.6 4
559.8 45
559.7 46
559.5 47
559.5 48
559.4 49
560.0 50
560.52 UCL
559.05 LCL
147 Cp
559.779 Cpk
0.478 k

a

560.2
559.8
559.8
559.6
559.8
559.4
559.5
559.5
559.5
559.7
560.0
560.2
560.1
559.9
5598
559.6
559.6
559.5
559.3
559.8
559.6
560.1
566.2
559.7
560.2

561.5
558.5
1.05
0.89
0.15

i
)

9%

57
58
5

61
62

65

67
68
69
0
n
7
73
74
7

559.5
559.4
5595
559.3
559.4
560.1
559.8
559.9
560.3
560.2
560.5
560.5
559.9
559.7
559.6
55925
559.8
559.2
560.1
559.8
559.7
559.8
559.8
560.3
560.4

(Process Capability)

3 ..54

560 + 15

1001
76 5602
77 5602
78 5598
79  560.3
80 5597
8l 5595
82 5595
83 5596
84 5594
85 559.7
86 5597
87 5602
88 5596
89 5595
90 5595
9 5595
R 5597
93 558.9
M 5598
% 5598
% 5596
97 5596
9 5596
9 5602
100 5597
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5 o

i

Average

Sigma

T 608 (LR-12-025)

41.18
40.64
41.00
41.00
40.82
40.84
40.92
41.00
41.00
40.84
40.92
40.58
40.60
40.82
41.00
40.98
40.88
40.64
40.32
40.72
40.90
40.44
40.42
40.32
40.68

41.44
40.24

1.20
40.74

0.253

UCL
LCL

Cp
Cpk

41.00
40.84
40.92
4112
40.94
40.64
40.72
40.94
40.44
40.32
40.50
40.34
41.00
40.92
40.92
40.36
40.62
40.74
41.00
40.84
40.82
40.14
40.76
41.00
40.86

413

40.7

0.39

0.05
0.86

(Process Capability)

13 . .24

41+-03

001

ai
40.34 76
40.74 77
40.94 78
40.92 79
40.56 80
4038 8l
40.74 82
40.56 83
40.76 84
40.52 8
41.12 8
40.80 87
41.00 8
40.24 89
40.86 90
41.44 a
40.54 R
40.44 B3
41.00 %
40.86 %
40.92 %
40.58 97
40.72 %
40.56 9
40.34 100

40.90
40.56
40.36
40.52
40.48
40.36
40.78
41.00
41.14
40.76
40.98
40.48
40.46
40.32
40.92
41.10
40.96
40.74
41.00
40.68
41.00
40.56
40.74
40.72
40.44



(Process Capability)

(13 B4
6T 608 (LRI2-02S) ;
B THU 33+03
001 ..
1 3284 26 33.24 51 3262 76 32.76
2 3200 21 33.10 52 3246 7 3282
3 33.00 28 33.00 53 32786 8 3292
4 33.10 29 3264 5 3282 79 3218
5 3332 0 32702 5 3274 80 33.00
6 3294 3 328 5%  33.00 8l 3278
7 3232 2 3252 57 3284 82 3294
8 32.76 33 3246 58 3242 8 3262
9 33.14 A 3242 59 3256 84 3258
10 3288 35 33.00 60 3284 85 32.40
3274 36 3262 6l 3292 86 3256
2 3332 37 3274 62 32.86 87 3282
13 3274 38 3262 63 3292 88 3278
14 33.00 39 33.00 64 3294 89 3284
15 3290 40 33.04 65 3258 0 3240
16 3290 4 325 66 3256 9 3292
17 3242 42 33.00 67 3254 R 3248
18 3282 43 3266 68 32.68 B 3266
19 3340 44 33.00 69  32.46 M 3228
20 3292 45 3244 70 3300 9% 3242
21 3276 46 3292 71 3210 9% 3292
2 3282 47 33.00 72 3272 97 33.00
23 3214 48 3290 73 3246 B 3240
24 3266 49 3242 74 32.40 9 3294
25 32.92 50 3264 75 32.44 100 3214
Max  33.40 ucL  30.00
Min  32.00 LCL  36.00
R 140 cp 037

Average  32.74 Cpk 0.05
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B Rk R S

lax

-lin

R
Average

Sigma

'GT 608 (LR-12-025)

599.83
597.74
599.43
599.56
598.67
599.79
599.74
599.48
600.00
600.05
599.74
528.73
598.14
599.57
600.44
600.52
600.85
602.82
601.08
601.06
601.04
600.25
600.55
602.48
600.66

602.82
597.74
5.08
599.2423

7.137

T«

(A)

Span « Dial Gauge

2%
21
28

3

3
32

4
R

& & R

41

49
50

ucL
LCL

Cp
Cpk

599.87

599.86

599.49

598.52

599.56

599.97

601.02

601.69

600.79

600.40

600.70

598.83

599.67

598.10

599.94

599.82

599.47

599.56

600.08

600.12

600.11

600.20

599.25

599.75

600-51

603.0

597

0.140

0.10

0.252

5l
5

(ST U3

56
5

59
60
bl
62

S & R

67
68
69
0
1
[/
3
14
&)

(Process Capability)

600.25
599.19
599.42
599.50
599.99
600.20
599.98
601.10
599.21
599.54
599.89
600.07
600.48
599.72
599.25
598.00
599.86
599.65
600.62
599.88
600.80
600.20
600.95
600.12
599.48

«

«

3.

2K

600+3
. 001

16
1
18
n
80
8l
82

85
86
87
88
89

a
R
3

9%
96
91
98
9
100

4

0

599.52
600.05
599.59
600.30
600.50
599.68
599.64
599.77
596.91
600.50
600.72
600.12
598.11
600.15
600.24
600.79
600.55
600.16
599.86
599.72
600.42
600.10
600.25
600.23

599.50
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Max
Min
R
Average

Sigma

GT608 (LR12-028)

599.25
597.81
598.72
599.63
598.78
598.02
598.29
599.94
599.20
599.17
598.63
598.85
599.41
597.08
596.85
598.91
597.98
598.12
601.10
598.12
600.60
598.60
598.24
598.40
508.31

601.37
597.71
3.66
599.104
0.927

Span

" (B8)

Dial Gauge

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

uclL

LCL
Cp
Cpk

598.18
598.85
599-28
597.84
598.82
599.80
600.50
598.86
599.12
598.80
598.20
598.34
598.49
599.79
600.23
600.50
599.24
599.50
598.34
597.71
598.90
599.50
599.37
598.56
599.28

603.00
597.00
1.078
0.76
0.298

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)

599.54
599.23
59835
599.76
598.39
599.42
599.07
599.82
599.89
598.98
599.30
598.88
599.02
599.66
597.90
598.10
599.31
599.75
600.29
599.56
599.01
599.86
600.05
596.91
598.82

7
8
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
9%
95
9%
97
98
99
100

13

600+,-
0.01

. 2541

30 ..

599.19
599.90
601.37
600.14
601.20
598.90
598.09
598.30
600.60
601.05
597.95
597.83
600.20
598.65
601.08
598.47
599.56
598.62
599.95
599.05
600.10
599.78
599.86
599.51
598.17

191
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Max
Min

R
Average

Sigma

30
GT 608 (LR-12-02S)

22.3
22.0
22.3
22.2
22.2
219
23.9
228
224
223
22.1
22
22.8
218
22.2
22.1
22.0
22.4
22.0
22.4
22.0
22.1
218
23.0
22.5

23.00
21.80
1.20
22.53
0.507

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucCL
LCL

Cp
Cpk

22.6
228
22.6
224
22.7
22.1
224
224
22.3
22.7
22.6
22.8
23.3
22.3
23.0
22.2
22.1
22.0
23.0
22.1
218
22.5
22.1
21.9
22.2

23.00
17.00
1.975
0.31
0.84

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75

(Process Capability)

22.3
24.0
238
23.6
21.8
22.2
22.2
22.4
21.9
22.2
22.0
22.6
224
234
238
23.2
22.8
222
23.0
22.6
22.6
218
22.3

84

13 ..

2043
0.1

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

2541

22.7
22.4
22.4
22.1
22.7
22.1
23.4
24.0
22

23.0
224
22.0
218
22.1
22.7
22.6
22.6
23.0
22.8
23.2
22.7
22.4
23.0
22.8
22.7

1%



10
u
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Max
Min
R
Average

Sigma

5 Silencer

GT608 (LR02-125)

14.82
14.90
14.92
15.22
15.40
15.40
14222
14.84
14.42
14.54
14.32
15.00
15.52
14.52
14.82
13.96
15.30
15.52
14.74
12.84
15.12
14.92
14.48
14.52
14.56
15.86
13.84
2.02
1481
0.4197

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
uctL
LCL
Cp
Cpk

am

1422
14.52
15.30
14.54
14.60
14.90
14.82
14.64
14.80
15.22
14.54
14.36
14.48
1520
15.00
1538
14.86
14.98
15.00
1438
15.86
15.42
14.96
1450
14.84
16.0
13.0
119
0.94

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)
14 . 2541

D145+ 13
+0.01

aa

15.12
14.96
14.84
15.20
14.36
14.64
14.54
14.86
14.94
15.10
15.38
14.94
15.32
15.10
14.44
14.12
14.38
14.22
15.32
14.96
14.74
14.82
14.32
14.40
1521

76
77
8
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

15.30
15.10
14.96
14.98
14.86
15.10
15.08
14.98
15.00
14.02
14.38
14.40
14.62
14.54
1433
15.00
14.94
14.86
14.72
14.68
15.12
15.40
14.88
14.96
14.74
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Max
Min

R
Average
Sigma

5 Silencer

:GT608 (LR02-125)

0.50
0.10
0.38
0.50
0.30
0.18
0.32
0.28
0.30
0.30
0.36
0.42
0.38
0.48
0.34
0.12
0.28
034
0.38
0.28
0.42
0.32
0.24
0.30
0.38

0.50
0.10
0.40
0.323
0.113

26
27
28
29
30
31
32
3
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL
LCL

Cp
Cpk

0.32
0.42
0.20
0.18
0.32
0.50
0.42
0.38
0.38
0.12
0.26
0.20
0.10
0.42
0.32
0.20
0.16
0.36
0.62
0.40
0.36
0.18
0.50
0.22
0.32

0.5
0.52
0.52

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

0.46
0.40
0.32
0.26
0.18
0.28
0.34
0.20
0.16
0.34
0.46
0.28
0.22
0.20
0.34
0.30
0.50
0.42
0.38
0.40
0.18
0.30
0.24
0.50
0.32

(Process Capability)

14

<05
0.01

\

. 2541

u

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

0.12
0.30
0.38
0.22
0.32
0.20
0.40
0.48
0.32
0.50
0.36
0.26
0.20
0.36
0.40
0.42
0.32
0.12
0.24
0.16
0.28
0.32
0.50
0.42
0.50

1%



3fl 1 (Process Capability")

! ! 14 - 2541
! GT 608 (LR12-02S) .
I I J I ! 8.5+0.5-0
! 10.01

1 9.02 26 9.02 51 9.02 76 9.00

2 9.08 27 9.00 52 9.00 77 9.02

3 9.04 28 9.04 53 9.00 78 9.06

4 9.08 29 9.00 54 9.06 79 9.00

5 9.02 30 9.00 55 9.02 80  9.06

6 9.02 31 9.02 56 9.04 8l 9.02

7 9.02 32 9.02 57 9.00 82 9.08

9.00 33 9.02 58 9.00 83 9.06

9 9.02 34 9.02 59 9.02 84 9.02

10 9.02 35 9.0 60 9.04 S5 9.00

1 9.00 36 9.02 61 9.02 86 9.02

12 9.02 3T 9.02 62 9.00 87  9.02

13 9.00 38 9.04 63  9.02 88 9.02

14 9.00 39 9.6 64 9.02 89 9.02

15 9.06 40 9.02 65 9.04 90  9.06

16 9.00 4 9.02 66  9.06 91 9.02

iy 9.04 42 9.00 67  9.02 92 9.2

18 9.02 43 9.00 68 9.04 93 9.02

19 9.00 44 9.04 69  9.00 94 9.02

20 9.02 45  8.96 70 9.06 95  9.00

21 9.04 46  8.96 71 9.02 96  9.02

22 8.98 47 9.04 72 9.04 97 9.02

23 9.04 48 9.02 73 9.04 98  9.02

24 8.98 49 9.02 74 9.02 99  9.00

25 9.02 50  9.02 75 9.02 100 9.00
Max  9.08 ucL 9.0
Mill  8.96 LCL 85
R 012 Cp 37
Average 9.0214 Cpk 031

Sigma  0.022 k 1.0856



1

«
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Max
Min

R
Average

Sigma

10

?a

:6T608 (LR02-129)

mil !

45.42
45.90
45.48
45.84
45.94
45.62
45.62
45.74
45.64
45.68
45.82
45.90
45.60
45.62
45.78
45.30
46.12
45.90
45.60
45.32
45.70
45.92
45.90
45.50
45.38

45.90
45.16
0.74

45.5104

0.235

o I a0

26
27
28
29
30
31
32

33.

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL
LCL

Cp
Cpk

45.80
45.48
45.82
45.68
45.72
45.84
45.56
45.74
45.38
45.62
45.26
45.30
45.20
45.74
45.60
45.64
45.70
45.86
45.82
45.30
45.28
45.20
45.84
45.90
45.32

47.0
44
217
2.10
0.007

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)

45.72
45.20
4532
4520
45.20
45.62
45.70
45.32
45.30
45.42
45.38
45.30
45.38
45.70
45.80
45.30
45.42
4532
45.46
45.22
45.38
45.20
45.40
4522
45.30

14

2541

45.5+1.5

0.01

aa

76
77
78
79
SO
81
82
83
S4
85
86
87
S8
89
90
91
92
93
94
95
96
97
98
99
100

45.32
45.16
45.38
45.20
45.18
4524
45.46
4532
45.30
45.26
45.34
45.60
45.62
45.54
4532
45.70
45.30
45.20
45.34
45.64
45.34
45.64
45.24
45.38
45.40

1%



! (Process Capability)

' 14 . 2541
GT608 (LR12-02S)
‘ 3+-05
a 0.01
Saam
1 4.00 26 4.00 51 3.56 76 3.12
2 3.92 27 3.48 52 3.40 77 3.46
3 3.58 28 3.64 53 3.10 78 3.42
4 3.82 29 3.74 54 3.48 79 3.30
5 3.66 30 3.84 55 3.40 80 3.20
6 3.60 3l 3.48 56 3.74 81 3.16
7 3.64 32 3.54 57 3.42 82 3.26
8 3.82 33 3.62 58 3.56 83 3.26
9 4.00 34 3.82 59 3.66 84 3.44
10 4.00 35 3.94 60 3.40 85 3.46
u 4.00 36 3.56 61 13.74 86 3.12
12 3.84 37 3.68 62 3.80 87 3.24
13 3.68 38 3.78 63 3.88 88 3.28
14 3.82 39 3.66 64 3.12 89 3.4
15 3.84 40 3.52 65 4.00 90 3.32
16 3.58 41 3.88 66 3.62 91 3.46
17 3.80 42 3.62 67 3.32 92 3.40
18 3.68 43 3.82 68 3.28 93 3.20
19 3.12 44 4.00 69 3.42 94 3.18
20 3.78 45 332 70 122 95 3.20
21 3.24 46 3.60 71 3.20 96 3.40
22 3.62 47 3.70 72 3.42 97 3.42
23 3.64 48 3.42 73 3.18 98 3.38
24 3.58 49 3.18 74 3.40 99 3.18
25 3.52 50 3.84 75 3.20 100 3.42
Max  4.00 ucL 35
Min 3.10 LCL 2.5
R 0.90 Cp 0.658
vveraf  3.545 Cpk 0.06

Sigma  0.253 k 1.09



*

41

10
1
12
13
14
15
16
i
18
19
20
2
22
23
24
25
Max
Min
R
vtrage

iigma

:6T608 (LR12-02S)

0.22
0.34
0.36
0.3S
0.36
0.28
0.40
0.3S
0.36
03
0.03
0.3S
0.34
0.30
0.32
0.16
0.32
0.40
0.32
0.46
0.3S
0.30
0.42
0.24
0.32
0.50
0.12
0.3S
0.320
0.09S

0 31

gMo

26
21
28
29
30
kil
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
uctL
LCL
Cp
Cpk

0.3S
0.40
0.3S
0.25
0.26
0.34
038
0.36
0.42
0.38
0.46
0.12
0.40
0.30
0.42
0.28
0.38
0.40
0.28
0.20
0.32
0.42
0.46
0.2S
0.24

0.61
0.610

1

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)

0.20
0.20
0.32
0.46
0.40
0.26
0.24
0.32
0.42
0.30
0.46
0.40
0.22
0.18
0.32
0.40
0.30
0.16
0.24
0.42
0.30
0.26
0.22
0.46
0.50

14

2541

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

0.24
0.32
0.16
0.24
0.2S
0.32
0.46
0.16
0.10
0.32
0.36
0.24
0.20
0.16
0.42
0.40
0.50
0.46
0.32
0.12
0.50
0.48
0.30
0.34
0.40

195
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Max
Min
R
Average

Sigma

faiJaio

GT608(LR02-128)

I

998.6
994.2
991.2
994.3
992.1
993.4
995.4
994.7
994.5
997.5
995.3
991.4
995.6
990.8
993.1
991.2
993.2
994.4
995.6
993.2
993.7
997.8
992.9
991.6
992.5

998.80
990.80
8.00
994.62
2.24

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL
LCL
Cp
Cpk
k

0

994.3
995.7
995.2
994.3
993.5
996.8
992.5
993.6
996.5
998.2
995.3
993.8
996.7
995.8
998.0
998.8
996.3
996.5
994.5
994.8
997.2
999.3
993.5
991.8
994.3

1001.0
979
1.63
0.95
0,42

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

I 1} (Process Capability)

fini

995.5
996.7
997.2
994.3
995.8
998.7
996.4
996.5
997.5
993.8
992.8
992.7
993.8
997.6
992.5
994.6
996.5
998.2
995.3
996.3
9914
997 7
998.4
998.2
992.7

15 . 2541

:990+11
0.1

76
7
7S
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

994.2
998.6
995.6
993.4
991.2
994.4
993.5
997 2
9913
992.2
994.6
993.2
997 7
994.8
996.6
992.3
990.4
992.3
991.5
992.4
994.6
995.1
991.2
992.2
993.5

199



(Process Capability)

15 . 2541
:GT608 (LRO2 -129)
1 A 7+05
« 0.01
1 6.86 26 6.68 51 6.60 76 6.86
2 6.84 21 6.68 52 6.70 m 6.88
3 6.68 28 6.64 53 6.74 8 6.80
4 6.66 29 6.64 54 6.80 79 6.40
5 6.64 30 6.72 55 6.64 80 6.60
6 6.70 3l 6.70 56 6.74 81 6.80
7 6.68 32 6.68 57 6.70 82 6.64
8 6.72 33 6.72 58 6.78 83 6.56
9 6.68 34 6.82 59 6.84 84 6.58
10 6.66 35 6.86 60 6.82 85 6.82
u 6.80 36 6.62 61 6.76 86 6.66
12 6.68 37 6.60 62 6.60 87 6.82
13 6.64 38 6.84 63 6.58 88 6.54
14 6.68 39 6.84 64 6.86 89 6.60
15 6.72 40 6.70 65 6.80 90 6.68
16 6.64 41 6.88 66 6.82 9 6.72
17 6.68 42 6.80 67 6.88 92 6.76
18 6.70 43 6.72 68 6.78 93 6.88
19 6.72 44 6.60 69 6.86 94 6.60
20 6.64 45 6.82 70 6.68 95 6.52
2 6.68 46 6.88 ! 6.64 96 6.82
22 6.68 47 6.80 72 6.52 97 6.72
23 6.80 48 6.64 73 6.68 98 6.58
24 6.78 49 6.62 74 6.68 99 6.84
25 6.66 50 6.50 75 6.50 100 6.84
Max 6.88 ucL 75
Min 6.40 LCL 6.5
R 0.48 Cp 163
Average  6.711 Cpk 0.69

Sigma 0.102 k 0.578



! (Process Capability)

15 . 2541
GT6U8CLR-02-129)
H 6+05
0.01
1 5.98 26 5.72 51 5.78 76 5.76
2 5.88 27 5.82 52 5.95 77 6.00
3 6.00 28 5.84 53 6.00 78 5.84
4 5.78 29 5.84 54 5.80 79 5.82
5 5.88 30 5.88 55 5.88 80 5.86
6 5.86 3l 5.82 56 5.78 81 5.76
7 5.88 32 5.74 57 5.98 82 5.68
8 5.88 33 5.80 58 5.90 83 5.74
9 5.68 34 5.88 59 5.78 84 5.88
10 5.76 35 5.86 60 5.98 85 5.82
1 5.68 36 5.98 61 5.88 86 5.82
12 6.00 37 5.84 62 5.84 87 5.84
13 5.82 38 5.78 63 5.86 88 5.68
14 5.84 39 5.88 64 5.86 89 5.88
15 5.84 40 6.00 65 5.90 90 6.00
16 5.84 41 5.98 66 5.88 91 5.88
17 5.88 42 5.98 67 5.86 92 5.68
18 5.72 43 5.86 68 5.78 93 5.76
19 5.70 44 5.84 69 5.74 94 5.72
20 5.80 45 5.78 70 5.82 95 5.76
21 5.84 46 5.80 ! 5.86 96 5.72
22 5.82 47 5.86 72 5.86 97 5.68
23 5.84 48 5.88 73 5.88 98 5.64
24 5.82 49 5.88 74 5.82 99 5.64
25 5.68 50 5.90 75 5.84 100 5.86
Max 6.00 ucL 6.5
Min 5.64 LCL 55
R 0.36 Cp 192
Average 5.83 Cpk 128

Sigma 0.087 k 0.3326



(Process Capability)

« 116 .« 2541
:GT 608 (LR 12-02S) (!
th 830-8 C
« LofC
1 846.0 26 827.0 51 797.0 76 834.0
2 845.0 27 846.0 52 824.0 77 845.0
3 831.0 28 828.0 53 840.0 8 834.0
4 857.0 29 824.0 54 814.0 79 847.0
5 841.0 30 849.0 55 818.0 80 820.0
6 841.0 31 857.0 56 816.0 81 800.0
7 802.0 32 832.0 57 787.0 82 819.0
8 845.0 33 835.0 58 797.0 83 806.0
9 850.0 34 841.0 59 815.0 84 816.0
10 844.0 35 857.0 60 816.0 85 794.0
1 831.0 36 846.0 61 819.0 86 796.0
12 756.0 37 834.0 62 794.0 87 840.0
13 850.0 38 841.0 63 824.0 88 855.0
14 839.0 39 845.0 64 798.0 89 829.0
15 824.0 40 844.0 65 814.0 90 833.0
16 816.0 41 847.0 66 806.0 91 835.0
iy 840.0 42 850.0 67 798.0 92 846.0
18 856.0 43 824.0 68 820.0 93 861.0
19 843.0 44 809.0 69 825.0 94 840.0
20 859.0 45 814.0 70 861.0 95 809.0
21 852.0 46 804.0 71 826.0 9% 850.0
22 862.0 47 831.0 72 857.0 97 830.0
23 823.0 48 824.0 73 790.0 98 827.0
24 842.0 49 815.0 74 791.0 99 829.0
25 840.0 50 804.0 75 842.0 100 819.0
Max 861.10 UcCL 860.0
M id 824.70 LCL 830
R 36.40 Cp 0.6
Average  43.049 Cpk 0.521

Sigma 8.35 k 0.130
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Max
Min
R
Average
Sigma

GT 608 (LR02-12S)

1

2.35
2.38
2.35
2.35
2.35
2.35
2.35
2.38
2.35
2.32
2.35
235
2.32
235
2.35
2.35
235
2.34
2.35
233
232
2.35
2.35
2.35
2.35

2.38

2.32

0.06
2.3552
0.048

26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL

LCL
Cp

cpk

2.35
235
2.35
234
2.35
232
2.38
235
2.33
2.35
236
2.35
2.35
235
2.35
2.35
2.35
235
2.32
2.32
2.35
235
2.38
2.38
2.38

2.5
2.3
0.69
038
0.448

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

2.35
2.35
2.35
2.38
2.35
233
2.35
235
235
2.35
2.35
237
2.36
235
2.37
2.36
2.35
2.35
2.36
2.36
2.36
2.37
236
2.37
2.35

(Process Capability)

216 .

123 -23 HBD
: 0.01 HBD

a

2541

2.36
2.38
2.37
2.36
2.35
2.36
2.36
2.35
2.37
236
236
237
2.04
2.36
2.38
2.37
236
235
236
2.36
2.37
2.36
2.35
236
2.35
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Max
Min
R
Average
Sigma

(Process Capability)

0 aia 19 . 2541
1 GT608 (LR02-125) ( :(
2.9-3.1 HBD
« a o 0.01 HBD
HBI)

3.0 26 3.05 51 3.01 76
3.05 27 3.03 52 3.05 77
3.0 28 3.00 53 3.03 78
3.02 29 3.03 54 3.03 79
3.00 30 3.03 55 3.00 80
3.03 31 3.03 56 3.05 81
3.05 32 3.05 57 3.00 82
3.00 3 3.05 58 3.03 83
3.03 34 3.00 59 3.03 84
3.03 35 3.00 60 3.01 85
3.01 36 3.01 61 3.02 86
3.00 37 3.01 62 3.00 87
3.00 38 3.00 63 3.02 88
3.00 39 3.01 64 3.02 89
3.00 40 3.01 65 3.00 90
3.00 4 3.00 66 3.00 91
3.00 42 3.00 67 3.00 92
3.00 03 3.00 68 3.00 93
3.00 44 3.00 69 3.00 9
3.00 45 3.00 70 3.06 95
3.00 46 3.00 71 3.07 9
3.00 47 3.06 7 3.07 97
3.00 48 3.05 73 3.02 98
3.05 49 3.05 74 3.00 99
3.05 50 3.00 75 3.02 100
3.07 uctL 31

3.00 LCL 2.9

0.07 Cp 167

3.0175 Cpk 137

0.02 k 0.175

3.00
3.03
3.00
3.03
3.02
3.01
3.00
3.00
3001.00
3.00
3.00
3.00
3.00
3.00
3.01
3.00
3.03
3.02
3.05
3.05
3.00
3.05
3.01
3.00
3.00

204



10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Max
Min

R
Average

Sigma

I !

:GT608 (LR02-12S)

h as

193.00 26
198.00 21
199.00 28
200.00 29
194.00 30
196.00 3l
193.00 32
203.00 33
193.00 34
194.00 35
203.00 36
196.00 37
199.00 38
199.00 39
202.00 40
197.00 41
199.00 42
194.00 43
195.00 44
200.00 45
203.00 46
205.00 47
199.00 48
197.00 49
205.00 50
210.00 usL
184.00 LSL
26.00 Cp
198.340 Cpk

4.65 k

197.00
196.00
201.00
193.00
184.00
196.00
196.00
197.00
195.00
197.00
198.00
198.00
198.00
192.00
198.00
198.00
192.00
197.00
196.00
199.00
198.00
195.00
197.00
195.00
198.00

201.0
195
0-22
0.12

0.450

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

195.00
196.00
195.00
194.00
200.00
198.00
198.00
194.00
197.00
198.00
205.00
205.00
204.00
200.00
203.00
200.00
210.00
206.00
201.00
202.00
205.00
203.00
201.00
203.00
205.00

(Process Capability)

16 . 2541

198+,-3
1

76 208.00
77 206.00
78 208

79 205

80 203

81 205

82 204

83 205

84 203

85 210.00
86 204.00
87 205.00
88 207.00
89 205.00
90 209.00
91  195.00
92 201.00
93 196.00
94 198.00
95 195.00
96 200.00
97 195.00
98  199.00
99  198.00
100 195.00



© O N o Ol B~ W N e
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Max
Min
R
Average
Sigma

GT608 (LR02-129)

0.51
0.51
0.51
0.51
0.51
0.50
0.51
0.51
0.51
0.5

051
0.51
0.50
0.50
0.50
0.50
0.50
0.51
0.55
0.53
0.52
0.52
0.52
0.52
0.51

0.50
0.08
0.524
0.0172

26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

USL
LSL
Cp
Cpk
k

0.52
0.50
0.51
0.53
0.53
051
0.51
0.53
0.53
0.52
0.53
0.53
0.51
0.52
0.53
0.53
0.52
0.54
0.53
0.52
0.53
051
0.52
0.52
0.52

0.6
0.5
0.97
0.46
0.520

51

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

0.51
0.53
0.54
0.52
0.53
0.55
0.54
0.52
0.53
0.52
0.53
0.52
0.54
0.51
0.55
0.52
0.56
0.53
0.50
0.52
0.53
051
0.51
0.54
0.54

(Process Capability)

20 . 2541

0.50-0.60

0.01

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

0.54
0.52
0.53
0.53
0.53
0.52
0.55
0.52
0.56
0.55
0.52
0.50
0.52
0.51
0. 58
0.60
0.50
0.54
0.51
0.53
0.54
0.53
0.55
0.54
0.52

206



Max
Min
R
Average
Sigma

:6T608 (LR 12.025)

14.60
2330
26.60
25.00
23.18
20.42
22.50
24.70
21.18
20.00
28.42
19.14
19.70
22.90
23.72
23.80
23.36
24.00
23.82
20.98
18.00
19.38
21.40
1930
15.44

28.70
1538
13.32
21321
2.8

m

26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL

LCL
Cp
Cpk

19.50
21.08
2138
20.78
2234
23.02
23.30
23.20
21.08
21.68
20.16
2134
20.24
24.68
2430
14.98
20.08
20.20
21.58
25.70
21.10
23.42
24.90
25.00
24.50

15.0
0.78
0.78

22.56
25.80
19.14
19.92
20.28
21.50
18.00
22.06
19.62
18.90
16.76
23.00
22.52
20.92
19.02
18.82
2138
22.60
18.46
25.50
22.86
25.20
20.02
23.44
21.60

(Process Capability)

21 2841

10 01

76
77

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

212.48
28.70
21.60
18.70
20.54
18.94
18.14
16.38
20.12
17.40
2238
20.88
20.86
18.46
20.12
21.96
27.10
24.02
21.66
19.26
2036
20.98
1538
20.02
25.80

207



(Process Capability)

122 . 2541
:GT608 (LRO2-12S)
178+,-3
1
1 171.00 26 175.00 51 175.00 76 184.00
2 176.00 27 172.00 52 175.00 77 183.00
3 177.00 28 177.00 53 173.00 8 185.00
4 177.00 29 170.00 54 172.00 79 181.00
5 173.00 30 170.00 55 178.00 80 180.00
6 173.00 3l 174.00 56 175.00 81 180.00
7 170.00 32 176.00 57 175.00 82 180.00
8 179.00 33 175.00 58 170.00 83 181.00
9 171.00 34 172.00 59 175.00 84 178.00
10 170.00 35 175.00 60 177.00 85 187.00
1 180.00 36 176.00 61 183.00 86 203.00
12 175.00 37 178.00 62 182.00 87 184.00
13 179.00 38 175.00 63 182.00 88 185.00
14 177.00 39 170.00 64 179.00 89 184.00
15 179.00 40 174.00 65 181.00 90 185.00
16 175.00 41 174.00 66 179.00 91 177.00
u 177.00 42 170.00 67 189.00 92 180.00
18 172.00 43 176.00 68 184.00 923 175.00
19 173.00 44 173.00 69 180.00 94 176.00
20 177.00 45 176.00 70 185.00 95 175.00
21 175.00 46 178.00 71 182.00 96 180.00
22 181.00 47 171.00 72 180.00 97 175.00
23 175.00 48 170.00 73 182.00 98 178.00
24 175.00 49 174.00 74 183.00 99 176.00
25 182.00 50 174.00 75 184.00 100 176.00
Max 189.00 usL 181.0
Min 170.00 LSL 175
R 19.00 Cp 0.2
Average  177.440 Cpk 0.16

Sigma 5.07 k 0.190



(Process Capability)

are '3 - Bl
GT608 (LR02-129) 0
0+-3
att 1
' Saa
1 92.90 26 92.00 51 89.00 76 89.00
2 92.60 27 91.00 52 89.00 77 92.00
3 90.10 28 92.00 53 91.20 8 91.20
4 93.00 29 92.00 54 91.00 79 91.50
5 93.00 30 91.00 55 90.00 80 92.50
6 92.00 3l 90.00 56 93.00 81 89.00
7 90.00 32 91.10 57 92.00 82 90.70
8 93.00 33 91.20 58 89.00 83 88.00
9 92.30 34 89.00 59 90.00 84 91.20
10 92.10 35 91.00 60 92.00 85 93.00
1 92.30 36 91.80 61 91.60 86 91.10
12 89.00 37 89.00 62 93.00 87 91.10
13 93.00 38 93.00 63 93.00 88 91.20
14 91.70 39 91.40 64 91.20 89 91.50
15 92.30 40 93.00 65 93.00 90 92.30
16 90.90 41 90.00 66 92.00 91 87.80
17 91.20 42 89.00 67 89.00 92 93.00
18 91.30 43 87.00 68 91.30 93 90.00
19 90.30 44 91.10 69 92.20 94 89.00
20 87.00 45 90.00 70 90.10 95 90.50
21 91.80 46 93.00 n 90.10 96 89.00
22 89.90 47 90.00 72 89.00 97 93.00
23 92.00 48 89.00 73 91.00 98 93.00
24 92.00 49 89.00 74 92.40 99 91.10
25 93.00 50 93.00 75 93.00 100 93.00
Max 93.00 usL 93.0
Min 88.00 LSL 87.0
R Cp 0.66
Average  91.110 Cpk 0.42

Sigma 152 k 0.370
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—
o

12
13
14
15
16
i
18
19
20
21
22
23
24
25

Max
Min
R
Average

Sigma

GT608 (LRO2-128)

37.50
36.40
38.50
30.06
32.70
36.80
36.40
36.10
33.50
34.50
35.30
28.40
29.10
29.00
34.00
28.10
31.50
29.30
21.50
33.40
29.80
32.30
33.30
27.26
24.26

46.52
25.28
21.24
33.61

4.15

26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

UclL
LCL
Cp
Cpk

2452
33.80
28.32
35.10
27.80
35.50
30.50
32.50
33220
32.40
29.00
32.90
37.90
28.80
36.40
33.50
33.40
30.60
43.30
32.20
38.30
33.40
30.30
34.40
36.60

30.0
0.29
0.29

30.90
32.10
38.40
30.50
33.60
39.40
28.80
33.10
25228
35.80
36.00
32.42
35.20
43.80
3030
32.00
28.70
34.20
31.80
32.90
31.90
32.00
35.60
28.50
3520

(Process Capability)

126 .

>30
0.1

2541

76

8
79
80
81
82
83
84
85
86
87
88
89
920
91
92
93
94
95
9

98
9
100

32.00
36.90
3820
37.40
35.30
38.86
39.10
31.10
42.32
33.70
37.20
35.60
46.52
29.50
33.70
34.00
33.70
37.90
41.50
42.70
35.40
29.50
31.70
35.20
33.90

20



10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Max
Min

R
Average

Sigma

GT 608 (LR-12-02S)

1

10.90
10.88
10.94
10.88
10.92
10.94
10.96
10.96
10.92
10.94
10.94
11.00
10.88
10.92
10.94
10.98
10.94
10.92
10.96
10.92
10.94
10.92
10.88
10.96
10.96

11.00
10.86
0.14

Silencer

10.9342

0.036

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ucL
LCL
Cp
Cpk
k

10.88
10.94
11.00
11.00
10.94
10.92
10.96
10.94
10.92
10.86
10.88
10.92
10.94
10.96
10.88
10.94
10.96
10.92
10.92
10.94
10.98
10.94
10.92
10.96
10.94

11.0
10.5
2.3
0.60
0.7368

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

10.94
11.00
11.00
10.92
10.88
10.94
11.00
10.94
10.92
10.96
10.96
10.92
10.86
10.86
10.86
10.98
10.88
10.98
10.94
10.86
10.94
10.98
10.92
10.92
10.94

(Process Capability)

("

14 . 2541
41 .
0 105+0.5-00

+0.01
76 10.8S
77 10.96
78 10.96
79 10.94
80 10.96
81 10.94
82 10.94
83 10.94
84 10.88
85 10.96
86 10.92
87 11.00
88 10.98
89 10.98
90 10.94
91 10.92
92 10.92
93 10.88
94 10.88
95 10.92
96 10.92
97 10.94
98 10.96
99 10.98
100 10.96



Cp

Cpk



213

(Process Capability) ( [)
131 . 4
" -GT608 (LRO2 -125)
<05
! 0.01

1 02 16 032

2 016 17 016
3 028 18 042
4 03 19 036
5 026 20 018
6 018 21 019019
7045 2 016
8 016 23 015
9 024 24005
10 030 25 018
no 0.4 2% 014
2 02 21 016
13 0.2 2 026
14 030 29 038
55 025 30 025
Max 045 ucL 05
Min 005 LcL  0.00
R 030 Cp 096
Average  0.236 Cpk 096

Sigma 00918 k



« (GT608 (LR02 -128)
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Max
Min

R
Average
Sigma

0.20
0.38
0.20
0.24
0.18
0.32
0.26
0.20
0.36
0.20
0.18
0.27
0.18
0.28
0.14

0.38
0.10
0.28
0.230
0.075

(Process Capability) (

16
17
18
19
20
2
2
23
24
25
26
Al
28
29
30

ucL
LCL

Cp
Cpk

0.25
0.20
0.12
0.10
0.18
0.22
0.38
0.34
0.18
0.30
0.12
0.28
0.26
0.24
0.16

0.5
0.00
1.20
120

1-30

<05
0.01

41

214



L5

:GT608 (LRO2 -125)
1
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Max
Min

R
Average

Sigma

0.22
0.26
0.30
0.16
0.00
0.36
0.40
0.20
0.10
0.18
0.16
0.13
0.12
0.4
0.12

0.30
0.00
0.30
0.140
0.09

(Process Capability) (

16
i
18
19
20
21
22
23
24
25
26
21
28
29
30

UCL
LCL

Cp
Cpk

0.10
0.12
0.13
0.12
0.20
0.00
0.05
0.14
0.02
0.18
0.06
0.08
0.10
0.00
0.08

0.5

125
125
1.250

1-31 rt.fi 41

<0.5
0.01

")

215



:6T608 (LRO2 -125)

© o N o ol B W N
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[ S =

Max
Min
R
verage
Sigma

600.80
600.64
600.96
601.51
600.85
601.28
600.77
600.94
601.50
602.24
602.36
602.32
601.61
601.65
601.04

602.32
599.92
240
601.210
0.63

(Process Capability) (

16
17
18
19
20
2
2
23
24
25
26
27
28
29
30

[ICL
LCL

Cp
Cpk

601.58
602.03
600.98
601.81
601.26
601.86
599.92
600.14
600.57
600.97
600.07
600.68
601.57
600.82
601.57

603.0
597
158

95.00

0.400

1-31 . 4

6.00 +3.0
0.01

216



GT608 (LR02-128)

00

© © N o o B W N e

P~ S~ S
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Max
Min
R
Average

Sigma

600.52
601.45
601.30
600.98
600.91
600.52
600.70
601.24
600.83
601.27
600.32
599.49
600.38
600.70
600.26

601.95
599.49
2.46
600.850
56

(Process Capability) (

ucCL
LCL
Cp
Cpk
k

16
17
18
19
20
21
22
23
24
25
26
21
28
29
30

600.72
600.64
600.40
600.95
601.95
600.93
601.92
601.75
601.94
600.29
600.52
601.42
600.88
600.14
600.42

603.0
597
178
128

0.280

:1-30

0

a4l

6.00+3.0

»

0.01

i



«

A

6T608 (LR02 -125)

« Span
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Max
Min

R
Average

Diol Gauye

601.12
600.55
601.48
600.02
600.81
600.15
600.75
600.60
600.49
600.54
600.53
600.98
600.28
600.18
599.50

601.48
599.48
2.00
600.63

A

(Process Capability) (

16
17
18
19
20
2
22
23
24
25
26
27
28
29
30

UCL
LCL

Cp
Cpk

600.53
600.32
600.84
601.14
601.05
600.94
600.97
600.96
600.27
600.86
600.90
600.81
600.83
599.48
600.71

603.0
597
24
1.90

10

(1314

6.00 +3.0
0.01

")



GT608 (LR02 -125)

10
1
12
13
14
15

601.63
601.58
599.61
600.61
600.16
600.52
599.72
599.60
599.94
601.18
600.55
600.84
601.36
601.07
600.45

Max
Min

R
Average
Sigma

(Process Capability) (

16
i
18
19
20
21
22
23
24
25
26
21
28
29
30

60163 UCL
599,04 LCL
2.59 Cp
600.300 Cpk
071 k

601.13
599.29
599.04
599.96
599.83
600.89
599.42
599.75
599.97
599.66
599.78
601.21
600.78
599.64
600.02

603.0
597
141
127

0.100

219

1)

131 . 4
600+ -30
001



GT608 (LROZ -12S)

© © N o Ol B W N s
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Max
Min

R
Average
Sigma

600.05
601.65
600.16
601.00

600.5
599.45
600.05
599.68
601.05
600.54
599.62
600.86
600.68
600.14
600.92

601.65
599.06
2.59
600.270
0.707

(Process Capability) (

16
17
18
19
20
pal
22
23
24
25
26
2
28
29
30

UCL
LCL

Cp
Cpk

600.82
599.06
599.06
599.08
500.78
600.28
599.75
600.63
601.21
599.42
600.18
600.49
601.58
599.95
509.54

603.0
597
141
128

0.090

130 . 4
600+,-3.0

0.01

220



:GT608 (LRO2 -125)
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[~ i
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Max
Min

R
verage
Sigma

600.26
599.711
600.91
600.56
600.21
600.30
599.56
599.94
600.28
601.20
601.99
601.42
599.21
599.92
599.68

601.99
599.21
2.78

600.387

0.68

(Process Capability) (

16
17
18
19
20
pal
2
23
24
25
26
21
28
29
30

UCL
LCL

Cp
Cpk

599.15
600.66
600.58
601.15
600.83
601.56
599.33
600.72
600.35
600.82
519.86
600.01
600.83
600.46
600.15

603.0
597
147
128

0.129

)

1181 4

600+-3.0
0.01

21



)«

:GT608 (LRO2 -125)

«1

© oo N o o1

10
u
2
13
14
15
16
17
18
19
20
2
2
23
24
25
26
21
28
29
30

)

310
260
340
220
322
2.7
250
290
181
K1
30.2
310
243
290
235
210
340
290
260
311
330
230
413
284
250
%61
250
240
330
250

Max-
Min
R
Average
Sigma

2
312
230
290
215
315
.1
219
250
192
254
01
316
241
IAN
2317
260
346
293
263
305
Al
236
416
286
282
260
230
260
260
25

41.38
1880
225

27910
431

(Process Capability) (

00
240
320
24
320
262
253
255
156
283
304
312
242
292
236
26.

32
3022
25,

310
35
234
414
284
AN
254
260
230
330
250

UCL
LCL

Cp
Cpk

31
242
325
215
306
%1
282
292
193
284
306
312
240
291
232
280
300
3022
242
0.7
336
233
414
286
283
263
280
246
280
250

0.98
9%

06
262
30
216
35
258
216
296
188
283
300
316
245
289
233
202
322
282
265
308
38
236
412
282
280
262
214
51
293
23

5

184

>15
0.1

W(«
30.78
24.68
32.10
21.80
31.56
26.10
28.00
28.86
18.80
28-30
30.26
313
24.34
29.00
23.46
21.00
33.20
29-38
25.76
30.82
33.60
23-38
41-38
28-36
28.12
26.00
21.48
24.54
29.86
25.06



‘GT608 (LR02-125)
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30
300
26.2
280
310
240
321
240
290
26.2
230
21
340
259
260
250
282
250
282
230
20
286
284
312
282
230
211
255
260
280

Max
Min
R
Average
Sigma

302
30
197
298
290
245
340
245
30.2
241
236
218
37
260
207
248
290
240
213
252
24.2
295
300
320
300
230
300
230
232

91

22
24.84
1038
26.780
323

280
300
212
30
24
210
30
210
299
230
280
230
260
262
30
210
250
220
226
243
256
1
312
330
312
210
314
288
210

230

(Process Capability) (

3.2
250
240
280
330
230
3210
230
31

280
226
197
0.7

250
250
20
230
210
52

212
282
296
302
340
216
232
210
295
210
220

UCL
LCL

Cp
Cpk

288
330
300
282
325
230
300
235
329
230
230
232
bl
250
300
269
164
172
230
263
26.2
287
282
250
210
220
210
280
210
200

12
12

1-30

0.1

30.64
3020
542
2940
3158
2310
3222
2320
3102
24.86
24,04
21.9
390
2562
28.34
23%
24.32
2184
24.06
24.00
2524
29J0
29.60
31.04
2880
244
2142
26.9
2484

2622

4

15



6T608 (LRO2 -125)

o 1 O Ul B~ W N

1
200
250
240
200
20
300
310
210
310
20
256
260
212
260
210
292
202
240
260
20
260
310
210
245
26.2
*26.0
256
240
332
230

Max
Min
R
Average
Sigma

2
230
260
200
300
310
280
280
210
280
210
2.2
210
280
52
200
24.2
269
232
364
242
182
282
210
298
256
284
240
230
212
180

3138
2062
10.78

25.780

28

(Process Capability) (

240
290
240
299
310
290
286
210
30
210
204
212
20
250
230
2.2
216
24.2
290
236
210
263
288
300
256
280
26.2
250
2538
A1

250
210
216
260
340
210
20
24.2
0.1

195
260
2l

24.2
22
280
264
230
179
230
2220
2340
311

266
262
256
282
51

241

310
233

UCL
LCL

Cp
Cpk

210
200
210
252
290
230
194
179
21
200
250
26.2
266
180
310
290
220
188
240
26.2
200
200
283
245
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