Gage Repeatability & Reproducibility

PART Name.

BOBBIN WITH PIN Instument Name: micrometer Appr A : nue CHECKED BY.
PART NO.: yk126EF447 Serial Number: 25648 ApprB a
Cheracteristic/Specification 813 0.0+2 mm Resulotion: 0.001 Appr C: ndl APPROVED BY.
Trials. 3 Times. Sample: 10 Pcs. ApprD:
Cheracteristic Class: CcC Date Performed: Appraiser: 3 Persons.
Appraiser/Trial Sample
Averange
Instument No.: 1 2 3 4 5 6 7 8 9 10
1 0.290 -0.560 1.340 0.470 -0.800 0.020 0.590 -0.310 2.260 -1.360
Mug 2 0410 -0.680 1.170 0.500 -0.920 -0.110 0.750 -0.200 1.990 -1.250
3 0.640 -0.580 1.270 0.640 -0.840 -0.210 0.660 -0.170 2.010 -1.310
Averange( A) 0.447 -0.607 1.260 0.537 -0.853 -0.100 0.667 -0.227 2.087 -1.307 X,= 0.1903
Range 0.350 0.120 0.170 0.170 0.120 0.230 0.160 0.140 0.270 0.110 R,= 0.1840
Instument No.: 1 2 3 4 5 6 7 8 9 10 Averange
1 0.080 -0.470 1.190 0.010 -0.560 -0.200 0.470 -0.630 1.800 -1.680
Ua 2 0.250 -1.220 0.940 1.030 -1.200 0.220 0.550 0.080 2.120 -1.620
3 0.070 -0.680 1.340 0.200 -1.280 0.060 0.830 -0.340 2.190 -1.500
Averange( B) 0.133 -0.790 1.157 0.413 -1.013 0.027 0.617 -0.297 2.037 -1.600 X= 0.0683
Range 0.180 0.750 0.400 1.020 0.720 0.420 0.360 0.710 0.390 0.180 Ry= 0.5130
Instument No.: 1 2 3 4 5 6 7 8 9 10 Averange
1 0.040 -1.380 0.880 0.140 -1.460 -0.290 0.020 -0.460 1.770 -1.490
nal 2 -0.110 -1.130 1.090 0.200 -1.070 -0.670 0.010 -0.560 1.450 -1.770
3 -0.150 -0.960 0.670 0.110 -1450 -0.490 0.210 -0.490 1870 -2.160
Averange( C) -0.073 -1.157 0.880 0.150 -1.327 -0.483 0.080 -0.503 1.697 -1.807 X~ -0.2543
Range 0.190 0.420 0.420 0.090 0.390 0.380 0.200 0.100 0.420 0.670 Re= 0.3280
Instument No.: 1 2 3 4 5 6 7 8 9 10 Averange
2
3
Averange( D) Xp=
Range Ry=
Average Sample x= 0.0014
— 0.169 -0.851 1.099 0.367 -1.064 -0.186 0.454 -0.342 1.940 -1.571
X = R,= 3.5111
A2 and D3 and D4 are constant Value received from staitstical table = R, R R +R)/Appraiser = 0.3417
Trials. A2 D3 D4 - Xpi=  [XmaxXmin = 0.4447
2 1.880 0.000 3.267 |*K1=5.15/d2 ; g>15 E UCL= RxD~ 0.8798
3 1.023 0.000 2.575 [¥*K1=5.15/d2 ; g=1 4 LCL= Rx D= 0.0000
*K1=5.15/d2 ; g=1 % [ucL.= | X+azR 0351
LCL = [X-A2*R -0.348
Measurement Factors Analysis %Tolerance(Tol)
Repeatatbility = Instrument Variation (EV) Trials K,
EV = TR *K, 2 0.8862 %EV = 100EV/TV)
= 3 0.5908 = %
Reproducibility = Appraiser Variation(AV) Appr K, %AV = 100(AV/TV)
AV = JX,*k) -EVar) 2 0.7071 - %
= 0.22818 3 0.5231 n = Number of sample
4 0.4467 r = Number of trials.
Repeatatbility & Reproducibility(R&R) Samples K,
R&R = Jevieavh 2 0.7071 %R&R = 100(R&R/TV)
= 3 0.5231 = %
4 0.4467
Part Variation(PV) 5 0.4030
PV = R, * K, 6 0.3742 %PV = 100(PV/TV)
= 1.10460 7 0.3534 = 96.401 %
Total Variation(TV) 8 0.3375 |number of distinct categories(ndc)
v = ] (R&R+PV') 9 0.3249 ndc = 1.41(PV/R&R)
= 10 0.3146 = -
The %R&R and ndc value is: I Judgement
%R&R =10 % Sohszuuniesiledatiannsoneniuld (Accept) Pass
10% < %R&R <30 % ﬁainwmﬂémﬁai’ﬂﬁmmimlau%’uﬂ?a‘lﬁﬂau%’uﬁaaﬁ]mmi’ﬂmﬂ%’uﬂga (Accept or improve) v |Improve
%R&R = 30 % fohszuun3esiieaiihiaansasenFudesimaudluilfutlye Reject) Reject
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