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EV =5.150,, = RK,
AV =5.150,, = \/[(X,K,)2 = (EV ?/nr)]
PV =5.150, = R,K,

R& R =5.150,, = VEV 2+ AV ?
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R&R T E FHIRE
K1 456 3.05
Trials 2 3
K2 365 270 230 2.08
Operator 2 3 4 5
K3 365 270 230 2.08 1.93 1.82 1.74 1.67 1.62
Part 2 3 4 5 6 7 8 9 10
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Al Vo a
R&R IHEFR
Wi P A A B
BN
PEA Wik | h2k | WSk |y i R i Wi |k | Ws® |y i R i Y.,_
1 0.025 0.02 0.02 00217 | 0.005 0.02 0.015 0.02 00183 | 0.005 | 0.0200
2 0.03 0.045 0.03 00350 | 0015 | 0.025 0.04 0.03 00317 | 0015 | 0.0333
3 0.014 | 0015 | 0015 | 00147 | 0.001 0.02 0.015 0.02 00183 | 0.005 | 0.0165
4 0.008 0.01 0.01 00093 | 0.002 0.01 0.01 0.01 0.0100 0 0.0097
5 0.04 0.04 0.04 0.0400 0 0.04 0.03 0.04 | 0.0367 0.01 0.0383
6 0.048 | 0.045 | 0.045 | 00460 | 0.003 0.03 0.04 0.04 | 00367 0.01 0.0413
7 0.01 0.02 0.01 0.0133 0.01 0.01 0.015 | 0.015 [ 00133 | 0005 | 0.0133
8 0.01 0.01 0.01 0.0100 0 0.02 0.01 0.015 | 0.0150 0.01 0.0125
9 0.025 | 0.025 0.02 0.0233 | 0.005 0.02 0.03 0.02 0.0233 0.01 0.0233
10 0.045 0.03 0.03 00350 | 0.015 0.03 0.025 0.04 | 00317 | 0015 | 0.0333
R85 0.0248 | 0.0056 0.0235 | 0.0085
& 0.0317
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lﬂPeratnr Part | Trials | Y |
A 1 1 0.025
A 1 2 0.020
A 1 3 0.020
A 2 1 0.030
A 2 2 0.045
A 2 3 [gRREly
a 3 1 Gage R&R Study (Crossed) 3
A 3 2 Cl Patterh Part numbers; Pa.Tt Lage InTo. ..
A 3 3 Ei E;}I“m Dperators: [0Perator Dt fons ‘
E? P‘“g Measutement data: v
A 4 1
A 4 2 _
A 2 3 Method ol Analyais
" ANDYA
A 5 1 | @ Xbat and R
Help Cancel
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HMERELED TS
Gage R&R Study — XBar/R Method
%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.0169193 60. 39
Repeatability 0.0151669 54,13
Reproducibility 0.0017524 6. 25
Part-To—Part 0.0110978 39. 61
Total Variation 0.0280171 100. 00
Study Var %Study Var %Tolerance
Source StdDev (SD) (5.15 * SD) (%SV)  (SV/Toler)
Total Gage R&R 0. 130074 0. 669883 77.71 60. 90
Repeatability 0.123154 0.634244 73.58 b7. 66
Reproducibility 0.041861 0. 215586 25.01 19. 60
Part—-To—Part 0. 105346 0. 542531 62. 94 49. 32
Total Variation 0. 167383 0.862023 100. 00 78. 37
Number of Distinct Categories = 1
46
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FAMinitabi# {TMSAR)—fi% 5 18
(1) FTIF 5T _EMSASCHESE R ) £E SC - “Motor R&R”

SSEMIFITAE ~ MOTORR™1.MPT ~ [Motor R&R xls k]

[ File Edit Manip Calc Stat Graph Editor Window Help

=lu| &

dle| o] F| SEE| 2 als]

|| 2] ] Sl2]| -

=2 == | wha i
c7

Current Worksheet: Motor R&R. xls

T | CIT
Pattern |0P=mtur| Part | Trials ‘ Y ‘ | ‘ |

1111 A, 1 1 0025

| 2 [112 A 1 2 ooz

| 3 113 A 1 3 ooz

| 4 [121 A 2 [E

| 5 122 £y 2 2 004

| 6 123 £y 2 3 oo

| 7 1= Iy a 1 nma

| 8 132 Iy a 2 0ms

| 9 133 £y a 3 oms

| 10 141 Iy 1 1 0008

| 11 142 Iy 1 2 oom

| 12 143 £y 1 3 oom

| 13 151 £y 5 1 0040

| 14 152 £y 5 2 004

CreE . - T

55

(2) i%$¢ Stat > Quality Tools > Gage R&R Study (Crossed) ,

TEE % Gage Infor tolerance $40.03

AR Study (Crossed)

Pattern
c2 OFesrato
C3 Par

Select |
Help |

Part numbers: |Part
erators: IOPeratDr

Cd Trials
5 = Measurement data: IY

Method of Analysis

* ENOVR

e .gbar a"nd R

Gage Info... -

I

Options...

)

\_;'
\ /

Cancel
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Gage name:
Date of study :

Gage R&R (ANOVA) for Y

Components of Variation

Reported by :
Tolerance:
Misc:

Gage R&R

A

Repeat Reprod

R Chart by OPerator
B

Part-to-Part

sample Range
°
s
<1
8

Xbar Chart by OPerator
B

0.05

Sample Mean
°
5
8

°
2

Y by Part

1 3 4 5 6 7 8 9
Part
Y by OPerator
UCL=0.01587 0. g
o
0.03
R=0.00617
0.1 8 8
Loi=0 s B
OPerator
OPerator * Part Interaction
008 OPerator
o
& b\ -
UCL=0.02946 5 003
X=0.02315 H \ -
LCL=0.01684 0.01

57
[cage R&R for Y
Gage R&R Study - ANOVA Method
Gage RaR for ¥
Gage name:
Date of study:
Reported by:
Tolerance: n.03
Misc:
Two-Way ANOVA TWU_WH.}" ANOYA Table With Interaction
Source el SDU“:E or SS HS F P
Parr g 0. 0Dees3® D DODDE3ZD 19 5722 D DOD
Farc ¢ DPeratar 1 0.000018T  D.0DODST  DOASET D461
e pare ] Part ¢ OFerataor & 0 0002223 0. DOD0Z78  1.4300 0. 7199
Repeatabilivy 3 Repeatabilicy 36 D.00DeTED D, DDODTEE
Total 51 Total 33 0. DDTITEE
58
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REShMLGEMITRE

Gago RAR S E:
“WCantribution g as S k75
Source VarComp [af VarComp) H‘J%%TH H:éfﬁ(
Total Gage R&R 0. 0oDn21g 13,96
Repeatability 0. D00D188 11, 04
Reproducibilicy 0 00DDO3D 1.93
OPerator 0, oonooon 0o
OFerator+Fart D DODDOED 1,93
Part—-To—Fart 0. 0001342 &6, D4
Total Variation 0. 0001 a6 10n.nn
Study  Var WStudy Var KTolerance
Source Stalev (300 (5 ¢+ S0 RSV (EV/Toler)
Tatal Dage RAR 0, DD4E6TT 0, DIEDDID 337 93, 34
Repeatabilicy 00043333 00260000 34,70 &6, 67
Reproducivilicy D DDTT334 0. 0104003 13, 88 3,67
MPeratar 0. 000DDOD 0. 000DDOD 0,00 0.00
DPerator+Part 007334 00104003 13,88 34,67
O-Parfs Part-To-Part 00115844 D, DE2IN6T 91, 76 13,69
—ak x1.41 Toral Variarion  DUI24892 D.0T4B351 D000 2457

Oarse

Number of Distinct Categories = 3

59

A RBEVE X

1 FStat/DOE/Factorial/Create Factorial Design, XfJ4H
N (R TR e

Create Factorial Design

Type of Design

¢ 2level factorial [default generators] (2 to 15 factors]

¢ 2-level factorial [specify generators] (2 to 15 factors]

" Plackett-Burman design [2 to 47 factors)
Gencra al desigr (2 to 9 factors)

MNumber of factors: Display Available Designs... |
[ Coews |
Zowions | _ree |

Help | | Cancel |

@) £ 1 2 % 60
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(CEE IR

;HIFIT i — MOTORR™1. MPT - [Worksheet 3 ek
@z;la Edit Mamip Cale Stat Gr Editor Windew Help =1 x|
Zla| 8| &|B=] - el RIS
v [ [+ a aT [ 6 a [5] ) -
.Stdnlder"RunUldel‘ Blocks |Clperutnr| Part Trials | |
1 1 1 14 1 1
X 2 2 14 1 2
3 3 3 14 1 3
| 1 4 4 14 2 1
| 5 5 5 14 2 2
| 6 6 5 14 2 3
|7 | 7 7 14 3 1
| 8 ] 14 3 2
| o | g [ 14 3 3
| 10 10 0 14 4 1
|11 " " 14 4 2
| 12| 12 12 14 4 3
| 13 13 13 14 5 1
ED 1 14 14 5 2
ECEe = i :
Current Worksheet: Worksheet 3 [ s |

61
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High Temp. Rej---Visible black
block, or grey block over 50% tube
surface

=5

TR Kebrid

LO---Lead outside

GC---Glass crack

HT---High Temp.
CT---ChipTurnover

Bub---Bubble inside glass
PS---Incomplete sealing
Con---Contamination inside Hunit

Leakage Rej.--

- Visible fluorescence in the dark
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Std0rder| Parts |Operator Trial Attribute Result =
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- , e —— e
433 433
sis).MTW : P TR
5 5 1C L Pass Pass
& L} 1C 2 Pass Pass
7 7 2(a L|Pass Pass
3 3 24 2| Pass Pass
9 9 2B 1 Pags Passg
Lo 1 1B 2 Pass Pass
1 1 1 L Pass Pass
12 12 1 2 Pass Pass
13 13 3A Lps Ps
Sample Qty. 20pcs 13 & 14 e o
Good parts 10pcs 3 ts 3 Les s
K 16 16 3B 2/ps Ps
Defective parts 10pcs 1 7 1o s o
18 13 3C 2[ps PS
Operatqr Qty 3 19 12 44 L5s G5
Inspection Mode:  Visual 20 g 4 218 65 i
< I
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Within Appraisers Appraiser vs Standard
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Reference Value of Measured Part
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- Xt a
$1H- 0.016 0 i a FAt Xt 2 P
2 | -cow . Yool 1 —0.016 0 0.025
1 | am 7 0. 0105 3 -0.014 3 0.175
5 | -v.ous 20 1 -0.013 5 0.275
6 | -0.006 20 5 —0.012 2 0.435
T | 00 20 6 0.011 16 0.775
8 | -0.002 20 7 | -0.0105 15 0875
8 0.01 20 0.975
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Fitted Line:
Xt=7.48669 + 602.451 * Reference
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Attribute Gage Study (Analytic Method) for a

Reported by :
Gage name: Tolerance:
Date of study : Misc:

Percent of Acceptance
a
g

-0.016 -0.014 -0.012 -0.010
Reference Value of Measured Part

Bias:

0.0024271

Pre-adjusted Repeatability : 0.0085512
Repeatability : 0.0079177

Fitted Line: 7.48669 + 602.451 * Reference
R - sq for Fitted Line: 0.955080

Probability of Acceptance

AIAG Test of Bias = 0 vs not = 0

T DF P-Value
9.60564 19 0.0000000

L Limit

-0.015 -0.010 -0.005
Reference Value of Measured Part
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