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Example 1

%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.0000100 13.02
Repeatability 0.0000035 4.59
Reproducibility 0.0000065 8.43
Part-To-Part 0.0000669 86.98
Total Variation  0.0000769 100.00 4.90 = 0.05
Process tolerance = 0.1
Components of Variation 4.90 = 0.05 by Sample
= % Study Va a9 o é
Study Var %Study Var %Tolerance g " u S . 2 |
Source StdDev (SD) (6 x SD) ($SV)  (SV/Toler) s KR S
Total Gage R&R 0.0031646 0.0189875 36.09 18.99 . 4 u A -
Repeatability 0.0018788 0.0112726 21.42 11.27 CoePAR Pt Rerod FaioPn -
Reproducibility 0.0025465 0.0152792 29.04 15.28 | ORI 4.90 = 0.05 by Operator 1
Part-To-Part 0.0081785 0.0490713 93.26 49.07 | - T S b
Total Variation 0.0087694 0.0526167 100.00 52.62 Som s i = S
b ; v .
mple
Number of Distinct Categories = 3 nacm:l;wwam1 Operator 1 e
§‘.91 .B’“’ . Calhy . Sample * Operator 1 Interaction
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MR=0.00686
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Normal Prob Plot
AD: 0.644, P: 0.030

Capability Plot
Within Overall Overall
StDev  0.006082 StDev  0.007659
cp 5.48 — Pp .
Ccpk 334 - Ppk 266
PPM  0.00 Within cpm  *
. PPM  0.00
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Example 2

%Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000122 95.55
Repeatability 0.0000009 7.15
Reproducibility 0.0000113 88.40
Part-To-Part 0.0000006 4.45
Total Variation 0.0000128 100.00

Process tolerance = 0.1
Study Var $Study Var S$Tolerance
Source StdDev (SD) (6 x SD) (%SV) (SV/Toler)
Total Gage R&R 0.0034921 0.0209528 97.75 20.95
Repeatability 0.0009555 0.0057328 26.74 5.73
Reproducibility 0.0033589 0.0201533 94.02 20.15
Part-To-Part 0.0007535 0.0045211 21.09 4.52
Total Variation 0.0035725 0.0214350 100.00 21.44
Number of Distinct Categories = 1 9.92 + 0.05 Loc 16
Components of Variation 9.92+/-.05 Loc 16 by Operator
b mismu e
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Source VarComp
Total Gage R&R 0.0000113
Repeatability 0.0000026
Reproducibility 0.0000087
Part-To-Part 0.0000389
Total Variation 0.0000503
Process tolerance = 0.24

Source

Total Gage R&R
Repeatability
Reproducibility

Part-To-Part

Total Variation

StdDev (SD)

0.0033671
0.0016137
0.0029552
0.0062388
0.0070894

Number of Distinct Categories

%$Contribution
(of VarComp)
22.56

5.18

17.38

77.44

100.00

Study Var
(6 x SD)
.0202024
.0096820
.0177312
.0374326
.0425363
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Example 3

%Study Var S$Tolerance
(%SV) (SV/Toler)
47.49 8.42
22.76 4.03
41.68 7.39
88.00 15.60
100.00 17.72

13.20 = .12

Components of Variation 13.20 +/- .12 by Sample
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Source

Total Gage R&R
Repeatability
Reproducibility

Part-To-Part

Total Variation

Process tolerance =

Source

Total Gage R&R
Repeatability
Reproducibility

Part-To-Part

Total Variation

StdDev

VarComp

.0000089
.0000089
.0000000
.0000308
.0000396

0.24

(SD)
0.0029750
.0029750
.0000000
.0055467
.0062942

Number of Distinct Categories

%$Contribution
(of VarComp)
22.34

22.34

0.00

77.66

100.00

Study Var
(6 x SD)
.0178501
.0178501
.0000000
.0332804
.0377652
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Example 4

%Study Var S$Tolerance
(%SV)  (SV/Toler)
47.27 7.44
47.27 7.44

0.00 0.00

88.12 13.87
100.00 15.74

2497 = 12
Components of Variation 24.9700 = .1200 by Sample
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Example 5

%$Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.0000112 7.00
Repeatability 0.0000112 7.00
Reproducibility 0.0000000 0.00
Part-To-Part 0.0001495 93.00
Total Variation 0.0001608 100.00
Process tolerance = 0.24
Study Var %Study Var %Tolerance
Source StdDev (SD) (6 x SD) (%SV) (SV/Toler)
Total Gage R&R 0.0033538 0.0201229 26.45 8.38
Repeatability 0.0033538 0.0201229 26.45 8.38
Reproducibility 0.0000000 0.0000000 0.00 0.00
Part-To-Part 0.0122275 0.0733651 96.44 30.57
Total Variation 0.0126791 0.0760747 100.00 31.70
Number of Distinct Categories = 5 25.00 = .12 Loc 2
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@ 0015

0.000

24.84

24.82

Sample Mean
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Components of Variation

A i
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Source VarComp
Total Gage R&R 0.0000395
Repeatability 0.0000395
Reproducibility 0.0000000
Part-To-Part 0.0000659
Total Variation 0.0001054
Process tolerance = 0.2
Source StdDev (SD)
Total Gage R&R 0.0062874
Repeatability 0.0062874
Reproducibility 0.0000000
Part-To-Part 0.0081156
Total Variation 0.0102662

Number of Distinct Categories

%Contribution
(of VarComp)
37.51

37.51

0.00

62.49

100.00

Study Var
(6 x SD)
.0377247
.0377247
.0000000
.0486938
.0615974
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Example 6

$Study Var
(%SV)

61.
61.
0.
79.
100.

24
24
00
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%$Tolerance
(SV/Toler)
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00
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UCL=0.02758
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Example 7

Gage R&R Study - XBar/R Method

$Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000056 0.87
Repeatability 0.0000055 0.85
Reproducibility 0.0000001 0.02
Part-To-Part 0.0006412 99.13
Total Variation 0.0006468 100.00

Process tolerance 0.24
Study Var %$Study Var %Tolerance
Source StdDev (SD) (6 x SD) (%SV) (SV/Toler)
Total Gage R&R 0.0023705 0.014223 9.32 5.93
Repeatability 0.0023472 0.014083 9.23 5.87
Reproducibility 0.0003320 0.001992 1.31 0.83
Part-To-Part 0.0253220 0.151932 99.56 63.31
Total Variation 0.0254327 0.152596 100.00 63.58
Number of Distinct Categories = 15
Components of Variation 35.87+0.12 with disc tip by Number
100 [ % Contrbution 3595
§ 50 3590 g M '
- - 3585 e hd N
° Gage R&R Repeat Ib;w Part-to-Part 1 2 3 4 s 6 7 8 ° 10
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R Chart by Operator . e
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Variance Components

Example 8

%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.0000000 0.21
Repeatability 0.0000000 0.21
Reproducibility 0.0000000 0.00 SRR R ] e
I Chart Capability Histogram
Part-To-Part 0.0000152 99.79 063120 Ucl=06312091 s Targt us -
Total Variation 0.0000152 100.00 % rot ; : il = — - Within
= . / \ i H ' Specifications
Process tolerance = 0.006 5 oesos ° L X=0631055 ; : TR Y T
: : o/ = | N
Gage Evaluation 3 W : g A -
0.63090 LCL=0.6309009 @50"5%\"’ .,55"’& .-3?;\ ,p"’i@&.#‘i»,*
Study Var %Study Var %Tolerance 14 7 w B ® ® 2 2z = oS S o7
Source StdDev (SD) (6 x SD) (%6SV) (SV/Toler) Moving Range Chart Normal Prob Plot
Total Gage R&R  0.0001770 0.0010617 4.54 17.70 &“'““"2 ® v -oocoress AD:0.625, P00z
Repeatability 0.0001770 0.0010617 4.54 17.70 & T . ‘
Reproducibility ~ 0.0000000 0.0000000 0.00 0.00 - WA S
Part-To-Part 0.0038950 0.0233702 99.90 389.50 = “” ¥ \ o .
0.0000 - 1€l = T
Total Variation 0.0038990 0.0233943 100.00 389.90 14 7 B ® 1 2 25 28 ‘06309 0631 0an 06312
Number of Distinct Categories = 31 Last 30 Observations Capability Plot
0.63112 . . ol - smevwnim'.::nr:mms overst SDevOVOE.;:It;nGmG
* cp 16.23 HH pp 13.85
°* Cpk  6.13 o Ppk 524
gosmm . voew e v PPM  0.00 Within cpm 062
s ®e . soe " PPM 000
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5 10 15 20 25 30
Observation
Components of Variation .630 +.002 -.003 by Sample
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Example 9

Gage Evaluation

Study Var  %Study Var  %Tolerance
Source StdDev (SD) (6 x SD) (%SV)  (SV/Toler) Process Capability Sixpack Report for Critical 1 Cavity 1

I Chart Capability Histogram

(I8 Target usL
i i

UCL=0.270623
Overall

Total Gage R&R  0.0000381 0.0002289 7.04 381 Se. | - e
3 L e s N A AT oamonse o
. 3 L. ¥ oy ee | || Target 0270
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. e 1 4 7 10 13 % 9 22 25 28
Reproducibility ~ 0.0000000 0.0000000 0.00 0.00 Moving Range Chart Normal Prob Plot
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o 0.00050 AN - pe
Part-To-Part 0.0005403 0.0032415 99.75 54.03 z T A
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Example 10

Study Var  %Study Var  %Tolerance
Source StdDev (SD) (6 x SD) (%SV)  (SV/Toler)

Total Gage R&R  0.0002709 0.0016253 181 16.25 Process Capability Sixpack Report for .823+/-.005 C1N

I Chart Capability Histogram

g2222 ucl=08227577 " Targst (L
o ~ | | Overall
Repeatabilit 0.0002709 0.0016253 181 1025 ¢ 1 - | 1 | BEEITY
p y * . . . > AV R i | | || Spediications
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epro UCl I I y * ' ' ' 14 7 w© 1B 1® 1 22 25 28 & °§#°&®Vb‘&°@@°¢°°§
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Total Variation ~ 0.0034707 0.0208244 100.00 20824 & s [ oo =
. . . . W) * ./ o Tt
00000 | % .. b e LcL=o0 e
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0.8226 o o o o StDev 0.0001315 StDev  0.0001712
. . . - . cp 12.68 H Pp 974
§ e oo . .o Cple 1106 Within ek 850
Gage R&R (Xbar/R) Report for .823+/-.005 ] T - FPM 000 Com 249
. X
Reported by: Brad Nelson 0.8222 e o sase
Gage name: 01163701 Tolerance: 823+/-.005 X . Specs
Date of study: 8July19 Misc: 5 10 15 20 25 30
- - -
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Components of Variation -823+/-.005 by Number
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/ &
%0 0820 s \ | N &
/ N\ S
/ \ v
0.815
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Number
R Chart by Operator
Brad Jim -823+/-.006 by Operator
s’ 0.0010 UCL=0.001013
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g. 0.0005 . .\. . f’ \ ‘\.
E " e ® v \/’/ R=0.00031 0820
a 0.0000 LCL=0
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0.815
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Example 11

%Contribution

Source VarComp (of VarComp)

Total Gage R&R 0.0000003 5.70
Repeatability 0.0000003 5.55
Reproducibility 0.0000000 0.15

Part-To-Part 0.0000050 94.30

Total Variation 0.0000053 100.00

Process tolerance = 0.1

Study Var %Study Var

Source StdDev (SD) (6 x SD) ($SV)

Total Gage R&R 0.0005499 0.0032997 23.88
Repeatability 0.0005427 0.0032559 23.56
Reproducibility 0.0000892 0.0005353 3.87

Part-To-Part 0.0022365 0.0134191 97.11

Total Variation 0.0023031 0.0138188 100.00

Number of Distinct Categories = 5 o

$Tolerance
(SV/Toler)
3.30

3.26

0.54

13.42
13.82

Components of Variation

[ % Contribution

B =% Study V:
[] % Tolerance
Gage R&R Repeat Reprod Part-to-Part
R Chart by Operator
Brad N. Karrie D.
“ UCL=0.002624
"\\\/.\.4‘* AM/\_ =
LCL=0
12345678910 123456738910
Sample
Xbar Chart by Operator
Brad N. Karrie D.
T
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V 1 LCL=10.531489
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Sample
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10.54+0.03/-0.07 Loc 1 by Sample

1 2 3

4 5 6
Sample

7 8

9 10

10.54+0.03/-0.07 Loc 1 by Operator

P —

Brad N.

Operator

e

[

Karrie D.

Sample * Operator Interaction

IMPROVEMENTS



Example 12

$Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.0000000 4.32
Repeatability 0.0000000 3.45
Reproducibility 0.0000000 0.86
Part-To-Part 0.0000006 95.68
Total Variation 0.0000007 100.00

Process tolerance = 0.006
Study Var $%Study Var S$Tolerance
Source StdDev (SD) (6 x SD) ($SV) (SV/Toler)
Total Gage R&R 0.0001696 0.0010176 20.78 16.96
Repeatability 0.0001517 0.0009100 18.58 15.17
Reproducibility 0.0000759 0.0004554 9.30 7.59
Part-To-Part 0.0007984 0.0047901 97.82 79.84
Total Variation 0.0008162 0.0048970 100.00 81.62
Number of Distinct Categories = 6 3M 78-8083-4030-7 End Cap, Cavilon Advanced
Reported by: Jm Kunde
Gage name: GA9201 Tolerance: 614+.003
Date of study: 1/28/2016 Misc: 01156101
Components of Variation .614x.003_CAV_1 by Sample
g 50 0619 f ’@\\\/
° Gage R&R Repeat Reprod Part-to-Part 1 2 3 4 5 6 7 3 9 10
Sample
R Chart by Operators
Andrea Carlene Judi 614+ 003_CAV_1 by Operators
E s00050 ‘\ /\ UCL=0.0006608 ven
L 000025 L& _a }\ / \ ” /\\. ® —
5’ MAVANVAN v\/‘j VAR \\ ) 0619
) A1 BR66A 500N IE604 BOONLD N6 64T 0D O
ST Andrea Carlene Qi
Xbar Chart by Operators CDeISion
andrea) Catlene) ] Sample * Operators Interaction
om0t gl e
g‘ oot v V v V V ¥ v LCL=0.619177 n@ 0.619
0618 g )
ALDOX004A000AF2%001A 000N D XG040 20 0618
Sample
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Individual Value

Moving Range

Values

0.6070

0.6065

0.6060

0.0008

0.0004

0.0000

0.6070

0.6065

0.6060

I Chart

Last 25 Observations

Observation

25
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28

30

UCL=0.606871

X=0.606293

Example 13

.607 = .003, PQ3 C4

Capability Histogram
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MR=0.0002172

LCL=0
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LS. 0604
Target 0.607
usL 0610

Normal Prob Plot
AD: 1.075, P: 0.007

1
e

" 0.6060 0.6065
Capability Plot
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