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MEASUREMENT SYSTEM ANALYSIS

Winita P.
Name GAUGE R&R Ch istic : Mold Off Set
DEC 10,2004 DATA COLLECTION SHEET Area/t ion : Seal Operation
Date Specification : 2.0 mils Max.
Gage Name/ No. |Low power microscope /470
Operator OPERATOR 1 OPERATOR 2 OPERATOR 3
Sample 1st Trial | 2nd Trial | 3rd Trial Range 1st Trial | 2nd Trial | 3rd Trial | Range 1st Trial | 2nd Trial | 3rd Trial Range
1 1.54 1.50 2.00 0.50 1.50 1.00 1.80 0.80 1.51 1.54 1.50 0.04
2 0.50 0.50 0.50 0.00 0.50 0.50 0.50 0.00 0.00 0.00 0.20 0.20
3 0.53 0.50 0.59 0.09 1.50 1.04 0.43 1.07 0.00 1.00 0.00 1.00
4 2.00 1.50 1.50 0.50 1.00 1.00 1.00 0.00 1.00 1.50 1.00 0.50
5 2.00 1.00 1.90 1.00 1.50 1.00 0.90 0.60 0.50 0.50 1.00 0.50
6 2.00 2.00 1.50 0.50 1.00 1.50 1.50 0.50 1.50 1.00 0.50 1.00
7 1.00 1.00 0.50 0.50 0.50 1.00 1.56 1.06 1.50 1.50 1.50 0.00
8 1.50 1.54 1.55 0.05 1.00 1.50 1.52 0.52 1.53 1.59 1.00 0.59
9 0.50 0.50 1.50 1.00 0.50 0.50 . 0.50 0.00 0.50 0.00 0.50 0.50
10 2.06 2.00 1.55 0.51 2.50 2 | 1.50 1.00 2.00 1.00
Total 13.63 12.04 13.09 4.65 11.50 114 9.54 9.63 9.20 5.33
—=-— =
Xbar-A 1.2920 Xbar-B Xbar-C | 09457 |
Rbar-A [ 04650 gy, ﬂ’ Rbar-C [ 05330
Rbar-bar [ 05010 f 03463 Tolerance| 2.00
E.V. 1.5281 76.4025 " PIT 131
AV. 08925 44.6257 | R
GR &R 1.769% o
-
B I;VCPM Scope (#470)
> 10,2003
Gage R&R (ANOVA) for Mold TA P.
2.0 mils MAX
Components of Variati
0 =218
E -
g s R=1.185
o
LoL=0.2144
0 -
25
20
ucL=1.519
15
Mean=1.126
10 -
LO=0.7342
05 — Y
o
00 B~ N
5 7 10 W
art!

3‘1!7""; 6.2 UFANNTITAIUIIUAT GRER 2avnaaslaiwnias lwlasala lae35 ANOVA

Inemslalysunsuy MiniTap uaslsunsa Excel



Gage R&R - ANOVA Method

Gage R&R for MoldOff

Gage name: Low Power Scope (#470)
Date of study: DEC 10,2003

Reported by:  WINITA P.

Tolerance: 2.0 mils MAX.

Misc:
One-Way ANOVA Table
Source DF SS MS
PartNum 9 18. 3743
Repeatability 80 12.82

Total 89 31 203
Gage R&R

%Co

Source VarComp (

Part-to-Part 0.20902
Total Variation 0.36938 100

iy L

o
V.

Source ( (5.15*SD)

Total Gage R&R 0 40030 2.062

Repeatability 0.400450 2.06232  65.89; s

Part-to-Part ﬂowﬁ{ll %3% ﬁzﬁ w EJ r] ﬂ j

Total Variation 10.607770 3.13002 100 00

.9
UM 6.2 (i) ugnansdmwanie GRER vaandaslaiwnaasiulasalay

Ine35 ANOVA laanmslalysunsy MiniTap uazlusunsuy Excel
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MEASUREMENT SYSTEM ANALYSIS
Winita P. e
Name GAUGE R&R Characteristic : [Wire Sway
DEC 4,2003 DATA COLLECTION SHEET Area/Operation : _|Seal Operati
Date Specification : lo-15%
Gage Name/Gage No_|X-Ray #03 |
Operato S s
pl 1st Trial Range
1 6.00 2.07
2 4.57 213
3 9.76 2.98
4 11.13 230
5 8.10 1.45
6 11.81 3.17
7 4.54 1.72
8 4.32 0.83
9 0.92 0.73
10 3.30 268
Total 64.45 20.06
Gage R&R (ANOVA) for WireS ,
15% OF Wire Sway
Components of Variation
100 — UCL=6.628

% -

g s R=365
o

LCL=06717

;:ﬂn" 6.3 LAAIMTAIUITUAT GRER v89in3adanaiselaulsis ANOVA

Tagnmslalysunsy MiniTap uazlysunsy Excel



Gage R&R - ANOVA Method

Gage R&R for WireS

Gage name: X-Ray machine (#03)
Date of study: DEC 4,2003

Reported by: WINITA P.

Tolerance: 15% OF Wire Sway

Misc:

One-Way ANOVA Table
Source DF SS
PartNum 9 952.
Repeatability 80 124.7
Total 89 1077.3
Gage R&R

Source Va

Total Gage R&R  1.559
Repeatability 1.559
Part-to-Part 11.587 88. 14

£ TR ) /
""lﬁ‘{f:ﬁ"‘ ( o

Total Variation 1337 100.00

Source
Total Gage R&R 1. 248745 6.4311

pZ:?Sp‘::ﬁ umm‘; WEINT
— maﬁﬁmﬁ%qwmaa

717 6.3 (sia) uammsAuInAT GRER vaumisaangise lnula55 ANOVA

Taomslalysunsy MiniTap usslusunsa Excel
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MEASUREMENT SYSTEM ANALYSIS

Winita P,
Name GAUGE R&R
Dec 18,2003 DATA COLLECTION SHEET
Date
Operator T 1 T 2
Sample | 1st Trial | 2nd Trial | 3rd Trial | Range || st Trial | 2nd Trial | 3rd Trial
1 8180 | 8124 | 8134 | 056 || 81.05 | 8131 | 8118
2 7629 | 7624 | 7645 | 021 7635 | 7642 | 7635
3 8620 | 8627 | 8652 | 032 || 43.00 | 86.12 | 86.10
4 7820 | 7834 | 7811 | 023 || 7831 | 7835 | 78.24
5 8531 | 8528 | 8543 | 015 || 8540 | 8521 | 8545
s 7932 | 7939 | 7924 | 015 || 7950 | 7931 | 79.30
7 8428 | 8424 | 8417 | 0.1 8420 | 8447 | 8417
8 82.24 82.54 82.27 0.30 82.39 82,01 .2, A ? &
9 80.25 80.40 80.22 0.18 80.34 \ | 07 80.13 80.32 80.28 0.19
10 8325 | 8332 | 8313 | 019 || 8329 ; 2 8349 | 8326 | 8342 | o023
Total | 817.14 | 81726 | 81688 | 240 % .69 81671 | 81662 | 81476 | 463
Xbar-A o [ Xbar-C
Rbar-A 02400 .h: 44980 ; Rbar-C 04630
Rbar-bar 1.7337 o "‘\ Tolerance| 20.00
E.V. 52877 - P/IT 378
AV. 38173 ™
GR&R [ 63526 "'m._L
N
name: Digital Stop Watch (#1952)
- Dec9,2004
Gage R&R (ANOVA) for CureT o g
-
Components of Variatio
100 —
§ 50
H
0 — __ A 7
Gage R&R  Repeat Reprod  Part-to-Part 0
R Chart by Technician
50 TochT Yook -i'i
g w0 — v
§ % -]
14
o 20 —
E 10 —|
B o ) - |
TechnicianTecht Tech2 Tech3
Xvar Chart by Techniciar =5, 1. Technician*PartNum Interaction
TechT T Technician
s —| \ . Teemt
S s Tech2
N
% 80 —| LCL=79.41 g %0 o R
E 75 — 5* X 75 —
(2]

31Iﬁ 6.4 UFAINIFIUITAT GRER 2894 IRNMIVIIAMVUAINES [ne75 ANOVA

laenslalysunsu MiniTap uazlusunsa Excel



Gage R&R Study - ANOVA Method

Gage R&R for CureT

Gage name: Digital Stop Watch (#1952)
Date of study: Dec 9,2004

Reported by: Winita P.

Tolerance: 20 sec.

Two-Way ANOVA Table With Interaction

Source DF SS

PartNum 9 629. @‘01542
Technician 297 0
Technician*PartNum 18

Repeatability 60

Total 89
Two-Way ANOVA Table
Source DF
PartNum 9 62938
Technician 2 39

Repeatability 78 16294
Total 89 2298.96
Gage R&R :1

T s
«’:-fff:i" . fr" '

Source

Total Gage R&R 20. 894) 79.29

Remb"wwamjﬂmwmm

Reproducnbmty
Techpi

%mﬁhﬁ"ﬁu YRIINYIAY

Total Variation 26.345 100.00

U7 6.4 (D) uFAINTIIAIUIMUAT GRER VIWIANILLINULLAIREAa8TT ANOVA

grem3lalsunsy MiniTap uazlsunsu Excel
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StdDev Study Var %Study Var

Source (SD)  (5.15*SD) (%SV)
Total Gage R&R  4.57058 235385 89.05
Repeatability 457058 235385 89.05
Technician 0.00000 0.0000  0.00
Part-To-Part 2.33559 12.0283 4550
Total Variation 513275 26.4337 100.00

Reproducibility 0.00000 0.0000"
Number of Distinct Categorie \

;nlﬁ‘ 6.4 (FiD) UAAINTITAINIDL nwanfﬂmﬂ ANOVA

aunslalls.

ﬂ‘NEJ’J“/IEJWﬁWEJ’]ﬂ‘i
QW']@\‘iﬂ‘iflJlIVITJVIEI']aEI
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MEASUREMENT SYSTEM ANALYSIS

Winita P, = |

Name GAUGE R&R |

DEC 15,2003 I DATA COLLECTION SHEET I |

!

Operator Te :
Sample | 1st Trial | 2nd Trial |
1 039 | 042 [
2 0.42 0.39 {
3 0.96 1.02 |
4 2.01 2.00 g
5 1.93 1.90 I
6 0.59 0.54 i
7 0.87 0.86 i
8 2.22 2.24 |
9 158 | 1.59 1
10 1.11 1.14 ‘
Total 12.08 ‘E 10 &
Xbar-A ‘

1

|

|

|

|

£
_:' .

© 04 — . ; if '
g s ] A R‘i‘ VoL T a,_.f—'{j %
o \/\,J\/\f\J E\;vxﬂ/ o - .
g 01 — = R=0.096 3 _} y
9 op — i o Y 4 ' ..
e 2

:

g

w

9=

p.lr‘;" 6.5 UFAINIFIUINAT GRER Yaunsosaaimalaylagss ANOVA
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Gage R&R Study - ANOVA Method
Gage R&R for MoldOff

Gage name: Smart Scope (#1729)
Date of study: Dec 15,2003

Reported by:  WINITA P.

Tolerance: 2.0 mils MAX.

Two-Way ANOVA Table With Interaction
Source DF SS
PartNum 9 38.641

Technician 2 0.017
Technician*PartNum 18
Repeatability 60
Total
Two-Way ANOVA Table
Source
PartNum
Technician
Repeatability
Total

Gage R&R

Source

Total Gage R&R 0.%0590 1.22

Repeatab"“yﬂmg ﬁﬂﬂj“ﬂqﬂj

Reproducnbmty 0

BN ) YN3RI UMNANYAY

Total Vanatlon 0.48232 100.00

UM 6.5 (sia) ugnam s Inie1 GRER vaunssssuimalnulag5s ANOVA

lnomslalusunsu MiniTap uazlysunsy Excel
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StdDev  Study Var %Study Var

Source (SD)  (5.15"SD) (%SV)
Total Gage R&R  0.076831 0.39568  11.06
Repeatability 0.076243 0.39265  10.98
Reproducibility ~ 0.009489 0.04887  1.37
Technician 0.009489 0.04887  1.37

Part-To-Part 0.690227 3.55467 .39

Total Variation 0.694490 3.57

Number of Distinct Categories = / 4
———

' N

ln1/lne35 ANOVA

\\\\

31!1’1' 6.5 (fia) uFAINIIA

lnomaslaily)

ﬂ‘UEJ’J‘l’IEWl‘ﬁWEJ’]ﬂ‘i
ammmmumqwmaﬂ
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MEASUREMENT SYSTEM ANALYSIS
Winita P.
Name GAUGE R&R Characteristic : [Mold Temperature
DEC 28,2003 DATA COLLECTION SHEET Area/ ion : __|Seal Operati
Date Specification : 1170 - 180°C
Name/t No. jital Thermometer/ 492
———
Operator Technician# 127507D Technician#170897A T ian#165044C
Sample | 1st Trial | 2nd Trial | 3rd Trial | Range || 1st Trial | 2nd Trial [ 3rd Trial [ Range || 1st Trial | 2nd Trial | 3rd Trial | Range
1 183.40 | 181.10 | 184.20 3.10 182.60 182.50 | 182.50 0.10 180.70 180.00 180.00 0.70
2 186.20 | 18490 | 184.80 1.40 185.80 185.70 | 185.70 0.10 185.60 185.40 185.30 0.30
3 189.90 | 189.00 | 189.00 0.90 187.40 187.40 | 187.30 0.10 185.20 185.00 185.00 0.20
4 188.50 | 186.90 | 186.40 2.10 186.80 186.60 | 186.50 0.30 186.10 186.00 179.80 6.30
5 186.00 | 184.60 | 18420 1.80 183.40 183.40 | 183.20 0.20 183.70 183.50 183.40 0.30
6 187.20 186.40 | 186.10 1.10 185.20 185.00 | 185.00 0.20 185.80 185.50 185.40 0.40
T 182.40 181.70 | 184.20 2.50 181.20 | 181.00 | 181.00 0.20 178.40 178.30 178.20 0.20
8 182.50 | 181.40 | 186.10 4.70 182.40 | 182.90 | 182.00 0.90 179.80 179.60 | 179.50 0.30 h
9 180.30 | 179.30 | 181.50 220 180.70 180.00 | 180.60 0.70 177.70 177.40 177.30 0.40
10 182.50 | 182.00 | 179.20 3.30 180.90 | 180.00 | 180 0.90 182.50 182.10 182.00 0.50
Total | 184890 | 1837.30 | 184570 | 23.10 || 1836.40 EQ{ 70 1825.50 | 1822.80 | 1815.90 | 9.60
Xbar-A | 184.39%7 Xbar-B L s, Xbar-C ‘
Rbar-A 23100 Rbar-B 0. Rbar-C 0.9600
Rbar-bar | 12133 Y g 22567 j - Tolerance| 10.00

g
e
[ d
o
14

o 6 —

2 5 —

8 4

8 3

a 2 —

E 1 - o

» o — = |

J echnicianTech! n&gﬁl Tech3
Xbar Chart by Technician Technician*PartNum Interaction

190 TeahT YockT = Ti
c /\/\ « Techt
€ » Tech2

185 —| s Tech3
- === /AF ;
E 180 — Vv 2 é
»n

AR AN AT Y

71N 6.6 UFRIITNITAIUIZNAT GRER 2aunasluiinasuuudinaaslang3s ANOVA

loomslalysunsy MiniTap uaslUsunsy Excel
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Gage R&R Study - ANOVA Method
Gage R&R for MoldTemp

Gage name: Digital Thermometer(#492)
Date of study: DEC 28,2003

Reported by:  WINITA P.

Tolerance: 10 degree C

Two-Way ANOVA Table With Interacti )

Source
PartNum
Technician
Technician*PartNum 18
Repeatability 60
Total 89 77
Gage R&R

Source
Total Gage R&R
Repeatability
Reproducibility
Technician
Technician*PartNum Il
Part-To-Part 6.6736 68.62

gt PRV INEIN
S e e [ e

lnomslalysunsy MiniTap uas [Usunsu Excel




StdDev  Study Var %Study Var

Source (SD)  (5.15*SD) (%SV)
Total Gage R&R 1.74692 89967  56.02
Repeatability 1.03398 53250 33.16
Reproducibility 1.40806 7.2515 45.15
Technician 1.08515 55885 34.80

Technician*PartNum 0.89726 4.6209 28.77
Part-To-Part 2.58332 13.3041 »
Total Variation 3.11854 .
Number of Distinct Cate

gz.lﬁ' 6.6 (F19) UFANITAI 36 ///"\i\\?\.;’:\ RMNIGELEE
lae5% ANOVA I / ,’ ’\\\\\x 33 Excel

AULINENTNEINS
RINNIUUNIININY
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Attribute Gage Study
Responsible person : Winita P. Study date :Dec 15,2003 (Group B)
Gage name / No. : Low Power Microscope/ 470 Operation : Seal Operation
L | e w@ue [ainemesisssuaud winemanssauaud 2winnuanaseuaui 3
CAURDERN I 3 Td T a T J
(Good/Reject) AN 1 AN 2 a:n 1 ANN 2 AIN 1 fAIN 2
1 NG NG NG NG NG NG NG
2 G e G G G G G
3 G G G yifs.0 G G G
1T
4 NG NG NG é NG, NG NG NG
5 G G G Ak o G G
6 NG NGl NG J| NGl NG NG NG
7 g P 6 | 6 - G G
8 G o NG G Y G G
9 NG /‘Z/ ZNF -4 NG NG NG NG
10 NG ne A/ Ne | ine NG NG NG
- 1=
1 G #£of o7 $ & G G G
L
12 NG | !6 NG [ Ne NG NG NG
13 G GZ “o MBI - |k G G G G
¥ f |
14 G € J| & s G 8 G
15 NG na! [ionG. |oNel [T N NG NG
16 G B 5 6 G G
— T -
17 1o g & G £ G G
18 NG  [|—NG—{—NG NG—{—NG~ || NG NG
19 G |6 G G & | G G
20 G L I G G 3 G G
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18 NG YES YES
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Attribute Gage Study
Responsible person : Winita P. Study date : Dec 16,2003 (Group C)
Gage name / No. : Low Power Microscope/ 470 Operation : Seal Operation
b o qmmwf\mu WINNUATIFOLAUT WINIUATIIRBUAUT ZWInTUATIvEELANT 3
[REER (Good/Reject) | a3 1 | afan2 | N1 | exn2 | esn1 | s 2
1 NG NG NG NG NG NG
2 G ' G G
3 G G G
4 NG NG
5 G G
6 NG NG
7 G G
8 G G
9 NG NG
10 NG NG
1 G G
12 NG
13 G G
14 G G
15 NG * NG NG
16 T G
17 G ™ G G
18 NG NG NG
19 G G G
20 351 G, 6
| 10
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17 G YES - YES
18 NG YES YES
19 G YES YES
20 G YES YES
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Responsible person :

Gage name / No. :

Winita P.

Attribute Gage Study

Study date :Dec 16,2003 (Group D)

Low Power Microscope/ 470

Operation : Seal Operation

b o o ADNTUNY WnImaTIaFEUARA 1WITNIUATIIRELART AWINNUATINFILAUT 3
CAUEELak] i T T 3 e 0 A T
(Gooleeject) ATN 1 ATIN 2 AN 1 AN 2 AN 1 AN 2
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7
5 G G G 15 4 G G G
4 NG NG NG NG o' NG NG NG
5 G G (c] , G o — G G
6 NG NG | __.NG | NG NG NG NG
7 G G_ e s G G G
0 NG N, N8 NG NG NG
10 NG nad [ NG NG NG NG NG
1 G FIVree G G G
12 NG ne' | N o we NG NG NG
3% £y
13 G G [ G b A G G G
14 e G fe— &= © G G
7 i o
15 NG NG NG— NG | NG NG NG
16 G G g Gl G G G
17 G LB G G 6 ) G G
18 NG L NG NG NG NG | NG NG
19 G G| e G G G G
20 G e G G G G G
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18 NG v YES - YES
19 G YES YES
20 G YES YES
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