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4 Variability Chart for Measurement
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Cindy George

part# within Operator

4 Gauge R&R '

Measurement Variation % of
Source (6*StdDev) Tolerance which is 6*sqrt of
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A |B| ¢ | D | H | 1t | 4 | K | L | wm |
o Gage Repeatability and Reproducibility Report - % TOLERANCE (6 Sigma)
58 | LaB| 2 Factor Crossed 2 Factor Crossed
59| Cf 0 2 Factor Crossed 1
7{]7 Mechanical
71|
72| Upper Spec 11 # of Trials = 0.5908 Xbar diff =
73 | Lower Spec| 0.5| #ofappraisers = 0.5231 Rbarbar =
74| Total Tol 0.6 #ofpars = 0.3146
75
78 Measurement Unit Analysis % Total Tolerance
77 Repeatability - Equipment Variation (EV) Percent Equipment Variation
78 EV = (Rbarbar) x (K} x (6 Sigma) %EV = 100 [EV / Total Tol]
79_ = (0.0883333333333333) x (0.5808) x (6) Ky =100[0.3131/06]

50 | = 0.3131 0.8862 ‘ = 52183 %
81 0.5908
82 |Reproducibilty - Appraiser Variation (&) Percent Appraiser Variation
83| AV = (6 Sigma) x SQRT{(Xbar diff x K 2y'Z - (EVI[(# parts) x (£ trials)]]} %AV = 100 [ AV /Total Tol]
84 | = (8) x SQRT(0.0009 - 0.0001) = 100 [0.1684 [ 0.6]
a5 | = 0.1684 3 ‘ = 28067 %
85 | 0.5231
87 |Repeatability & Reproducibility (GRR) Percent Gage Repeatability & Reproducibility Variation
83 | GRR = SORT] (EV*2) + (AV*2) ] %GRR = 100 [ GRR / Total Tol ]
m7 = SQRT[0.098 + 0.0284 ] = 100[0.3555/0.6]
20 | = 0.3555 = 59250 %
91
g2 |Part Variation (PV) Parts Kz Percent Part \Variation
33 | PV = (Ry % (K3) % (€ Sigma) 2 07071 %PY = 100 [ PV / Total Tol ]
94_ = (0.538388888888880) x (0.3146) x (6) 3 0.5231 = 100[1.017/06]
95_ =1.017 4 0.4487 = 169.500 %
96 | 5 0.403
g7 |Total Tolerance (Total Tol) ] 0.3742 |Number of Distinct Categories that can be Distinguished
93_ ™ = Upper Spec - Lower Spec 7 0.3534 ndc = 1.41(PV/GRR )
99 | =11-05 B 03375 = 1.41 (1.017 /03555 )
11}0_ =06 k] 0.324% = 4034 or approximatehy: 4
101] 10 03146
4 AIAG GR&R Sheetl | Graphical Summary ® i [«
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Repeatability ~ (EV)  0.3860052 64.33 Equipment Variation  V(Within}

Reproducibility (AY)  0.4568005 TE.13 Appraiser Variation V(Operator) +W(Operato
Operator 0.0888194 14.80 W(Operator)
Operator*part# 0.4430823 T4.68 W(Operatortpart#)

Gauge R&R (RR) 05980524 99 68 Measurement Variation V(Within) + V(Operator) 4

PartVariation  (PV)  1.0425929 17377 Part Variation V(part#)
Total Variation  (TV)  1.2019429 200.32 Total Variation V{Within) + V(Operator) 4
6 k

497571 % Gauge R&R = 100*(RRI/TV)
0.57362 Precision to Part Variation = RRIPY
2 Mumber of Distinct Categories = 1.41(PVIRR)
0.5 LSL
1.1 USL
0.6 Tolerance = USL-LSL
0.99675 Precision/Tolerance Ratio = RRAUSL-LSL)
Using last column ‘part# for Part.
A Variance Compeonents for Gauge R&R
Var
Component Component % of Total 20 40 60 80

Gauge R&R 0.00993519 2476
Repeatability  0.00413889 10.31
Reproducibility 0.00579630 14.44

Part-to-Part 0.03019444 75.24

4 Misclassification Probabilities

Description Probability
P(Good partis falsely rejected) 0.0802
Pi{Bad part is falsely accepted) 0.2787
P(Partis good and is rejected) 0.0735
P(Partis bad and is accepted) 0.0235
P(Partis good) 0.9157

SAS - JMP




