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Gage Repeatability and Reproducibility Report

Part No. & Name: Gage Name: Date:
Characteristics: Gage No: Performed by:
Specifications: Gage Type:
From data sheet: R = 0.3417 Xppr —0.4446 R,=3.511
Measurement Unit Analysis % Total Variation (T7)
Repeatability — Equipment Variation (ET7)
EV = RxK %EV =100 [EV/TV]
=0.3417 = 0.5908 Trials 1.9} =100 [0.20188/1.14810]
= 0.20188 2 | 08sez =17.62%
3 0.5908

Reproducibility — Appraiser Variation (4F)
ar = (B P - (270 2adl =100 [4V/TV]
=100 [0.22963/1.14610]

= J(O.4446x0.5231]2 - (0.20188%/(10x3))

= 0.22963 Appraisers 2 3 =20.04%

n = parts v = trials K 07071 | 03231
Repeatability & Reproducibility (GRR)
GRR = EV + 417 2%GRR = 100 [GRR/TV]

- J(0201887 = 0229637) Paris | K =100 [= 0.30575/1.14610]
= 0.30575 2 | 07071 = 26.68%
3 |0s5231
Part Variation (PF) 4 | 04467 | % PV =100 [PI/TV]
PV = Rp % K3 5 0.4030 =100 [1.10456/1.14810]
= 1.10456 6 | 03742 =96.38%
Total Variation (777 7 0.3534
v =+GRR® + PV* 8 | 03375
2 2 4 '
- o = PV
.}'[0 305757 +1.104562 ) o | 03249 | naec 141 /{,;RR}
- 1.14610 10 | 03148 = 1.41(1.10456/0.30575)
' = 5.094~5

For information on the theory and constants used m the form see M54 Reference Manual, Fourth edition.

GRS 9 (638955 (ol Slawlxo - Sl
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09,°) o>
(o)l SSg = S57 — SSrreatments N-a MSg
a n
S SSr = Z Oy —¥)? N-1
i=1j=1

Jelo g oy pled o0 el |F.=SSTreatment/(a-1)/SSE/(N-a) = MSTreatment/MSE  Jgo 3 ullas locl
20l 518 ol Gou 40 900,5 awslie o] Jgaz Jladie L sl a5 il pa b (Slakad) Lplale M pae b g S sauas oyLis o

F.= SSTreatments/(a _ 1) _ MSTreatments
0= =

§Sg/(N —a)

MS;

(6)

posl oo |y MINITAD jo o ous Jor Joleo (a5 12 525 30 5 5 sl (oo JuST 1531 o0 o |y Sloslone 25 sl o Jl>

Tole goer
Yi.7r

(ol ey S5 slasd

Yi.gor

211600 460.0) 153.0f 153.0] 154.0

20385225 451.5) 151.0] 150.5| 150.0

Ciladad

21114025 459.5| 153.5| 153.0/ 153.0

232324 482.0/ 160.5| 161.5| 160.0
333 Y. mcimi x = 1853

ol jl il ga

Yir2= | 3 23408| 23408 23718 10T L) 55 ol
37 22801| 2285025 22500 A=F olalad ol
33
3‘: D | o3se225) 23400 23409 a-1=3
2576025 2608225 25600 N-a=8
Y _(yijr2) = 286308 N=12
F.= 182.8

F =SSTreatment/(a-1)/SSE/(N-a) = MSTreatment/MSE

SSE=8ST-SSTreatments

hole S il ylg Judaxd yo g - ¥ UKl

Gage R&R Study - ANOVA Method

One-Way ANOVA Table

Source DF SS MS

P

part 3 171.417 57.1389 182.844 0.000

Repeatability 8 2.500 0.3125
Total 11 173.917

o to remove interaction term = 0.05

SST= 173.917

SSTreatments= 1714166667 MSTreatment= 5713889

SSE= 25 MSE= 0.3125
:minitab =L
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shole S Joo (gl il ylg Judons gl - Jguo

ety aelone SSsol;l 4z oy emisdlf
19.3 | Total Variation (TV)=SST/(n(a-1)) | »sN@1) Lewl ol ol 4z 9
19.0 Part Variation & e SS 9;@1 N-N L) ;
' (TV)=SSTreatment/(n(a-1)) 55,8

0.313 Total Gage R&R=SSE/(n(a-1)) N-a g
4.4 total standard variation st G 6 5 58

4.4 total standard variation ’ - ) M st JER

35 Jol>

0.559 Total Gage R&R

2l o cewas Gage R&R ol g o 5 (o0 s ys Colys 5o
Gage R&R Study - ANOVA Method
Gage R&R
%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.3125 1.62
Repeatability 0.3125 1.62
Part-To-Part  18.9421 98.38
Total Variation 19.2546 100.00

Study Var %Study Var

Source StdDev (SD) (6 x SD)  (%SV)
Total Gage R&R  0.55902 3.3541  12.74
Repeatability  0.55902 3.3541  12.74
Part-To-Part 435226 26.1135  99.19
Total Variation  4.38801 26.3281  100.00

Number of Distinct Categories = 10
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Gage R&R (ANOVA) Report for data
Reported by:
Gage name: Telerance:
Date of study: Mise:
Components of Variation R Chart
100 [ % Contribution UCL=2.574
W % Study Var
& 2
§
-
: A
£ 50 E_ 11e . R=1
o = \'/
]
0 LCL=0
i i i > 5 i
Gage R&R Repeat Reprod Partto-Part Part
data by part XBar Chart
160 160
c
[}
o
=
il UCL=15544
198 g 195 X=154.42
] LCL=153.39
(] \/
180 150
1 2 3 4 1 2 3 4
part Part

S5 03151 ot kx4 3205 5l0 905 —F S
[5,7,11,12,2]
ou Bolai ol gy Soby b
S5 ey S 5 098 oo bl yib S L s Lele G by, ez el 5 S 5l i leysb slaw b ialesT (S o

Gl el (oo s Seb ) wsa ) ul &5 wiled (o0 58S ol Su ) askad e LS) LS 5 pnled (oo B3 1) oS5 Jlele
Sl a8 Jle 53 Jl ool 005 die 55l slo 5aSiloe sl anlio C85 390 (s1p Bl oy Ssh 51 Juolo aledl i

05,5 oo 65 N LSy sl 5o g anled 53 5 93,5 oo B8 a5 5 o o o5t s s 3115 L

oudy (Sobai JolS gy Saly (6l il ylg Julexs —F Jgu

Oy g Slay o Egoo sol3l o ax o Sla o o Siles Fo
e SSTTeatments a-1 MSTTeatments MSTreatments
Sg -1 MSg
b Sob SSBlocks b-1 Blocks
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Sl Y XY 4 V.0 SSE Ll el N slael s L el astie 4 aisSiles 5 ol ool JuST 0 Sl 53 IS5 50

YiA2= | Yi= sl
211600 | 460 153.0] 153.0) 154.0
203852 | 4515 | g 151.0]  150.5| 150.0
211140 | 4595 | 3 153.5|  153.0) 153.0
232324 | 482 160.5| 161.5| 160.0
Y (yi.r2j = 858917| 1853 y.= | 1853.0 | b=
SStretment= | 171.417 Yolss 3433609 a= | 4
MSstretment= | 57.1389 N_»aE | 286134 | N= | 12
Y(yj~2) = | 1144537 Y j= 0 618 618 617
SSBlocks= | 0.16667 Yjr2= 0 |381924 | 381924 | 380689
¥ o) RO SS laalia
SSE= 2.333 0 23409 | 23409 | 23716
MSE= 0.389 0 22801 | 22650.3 | 22500
0 23562 | 23409 | 23409
Fo= 146.929 0 25760 | 26082.3 | 25600
0 0 0 0
Y. (yij~2) = 286308
ssT= | 173.9166667 |
G Soly gy « il ylg Sl -0 gl
[5,7,11,12,2]
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PART

Y

Repeatability 60 0.002933 0.0000489
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SS

89 0.212729

Average

PART
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uil
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Two-Way ANOVA Table With Interaction

MS
9 0.208862 0.0232069 1314.52 0.000
2 0.000616 0.0003078 17.43 0.000

PART * ,;tL 18 0.000318 0.0000177 0.36 0.990

F

P

Two-Way ANOVA Table Without Interaction

Source
PART

DF

SS

MS
9 0.208862 0.0232069 556.776 0.000

F

P
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oot 2 0.000616 0.0003078 7.384 0.001

Repeatability 78 0.003251 0.0000417
Total 89 0.212729

Gage R&R
%Contribution
Source VarComp (of VarComp)
Total Gage R&R  0.0000506 1.93
Repeatability 0.0000417 1.59
Reproducibility 0.0000089 0.34
ok 0.0000089 0.34

Part-To-Part 0.0025739 98.07
Total Variation 0.0026245 100.00

Study Var %Study Var %Tolerance
Source StdDev (SD) (6*SD)  (%SV) (SV/Toler)
Total Gage R&R  0.0071099 0.042659  13.88  14.22
Repeatability  0.0064561 0.038736  12.60 1291
Reproducibility 0.0029782 0.017869 5.81 5.96
oot 0.0029782 0.017869 5.81 5.96

Part-To-Part 0.0507338 0.304403  99.03 101.47
Total Variation ~ 0.0512295 0.307377 100.00 102.46

Number of Distinct Categories = 10
@ anles Ll 1) ccol MINITAB 9,5 a5 598 ledlbl ailys oo 5 <)y« YU ,0 ANOVA Table Jgox axlas b

sl o ANOVA g, o e s 53 675 linabed s O R o 1ot plol clalons IS o
[5,7,12, 11]
:w)oi J..ol> JL‘> )é Yol JL.J AIAG L .'054)..0 (Q‘)“‘ PR oolazul S)9e MSA uu)_‘i)) MSA 4 J‘}-\.ﬁ L Ls)L:...M:\) u’;‘JJ
solazwl LB http://www.rubymetrology.com/add_help_doc/MSA_Reference_Manual_4th_Edition.pdf
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