NWEREMTMSA GR&R-- #H#Fid7RZ Data Worksheet
= #5485 Report NO. QC20-2020606
B EA K [ e 1| IR MEAG,. W H 3
. N T 75 s E e
Equipment Name ac20 Description BN Operator A FOlE Test Tate 2022.06.06
BARE H14i5], k=N Sk S N HL 3
Equipment NO. P/N| Operator B ETE Appraisers|
SRS ik LR W NGR RIREL
32.15+0.2 . W .
Dimension| USL 3235 Operator C i Trials| s
] N FiA% TR 31.95 AR/ AR R FE i 2 10
Unit LSL| ' Process Variation(o/PP) Samples
43 Hri HlAnalytical Occasion @ Regular O New QCP O PPAP O Other
Etgispatsno| 12 | 2 ] 3 | 4 | 5 | 6 7 | 8 9 | 10 | total | ‘F¥9fHAverage
1. A 1] 32.14 32.08 32.2 32.1 32.19 32.22 32.04 32.11 32.22 32.08 321.38 32.138000
2. 2| 32.14 32.07 32.2 32.11 32.19 32.21 32.04 32.11 32.2 32.08 321.35 32.135000
3. 3] 32.14 32.08 32.2 32.09 32.18 32.22 32.04 32.1 32.22 32.07 321.34 32.134000
4. 1){EMean|32.14000 |32.07667 |32.20000 |32.10000 |32.18667 |32.21667 |32.04000 |32.10667 |32.21333 |32.07667 )?A = 32.135667
Sum A|l 96.42 96.23 96.6 96.3 96.56 96.65 96.12 96.32 96.64 96.23 |964.0700
5. W ZRange 0 0.01 0 0.02 0.01 0.01 0 0.01 0.02 0.01 ﬁA = 0.009000
6. B 1] 32.14 32.08 32.19 32.08 32.19 32.22 32.04 32.11 32.22 32.09 321.36 32.136000
7. 2| 32.14 32.07 32.2 32.08 32.19 32.22 32.05 32.11 32.21 32.09 321.36 32.136000
8. 3| 32.13 32.08 32.2 321 32.19 32.22 32.04 32.11 32.21 32.09 321.37 32.137000
9. $){tiMean|32.13667 |32.07667 |32.19667 |32.08667 |32.19000 |32.22000 |32.04333 |32.11000 |32.21333 |32.09000 )?B = 32.136333
Sum B| 96.41 96.23 96.59 96.26 96.57 96.66 96.13 96.33 96.64 96.27 |964.0900
10. #Z#Range| 0.01 0.01 0.01 0.02 0 0 0.01 0 0.01 0 §B = 0.007000
11. C 1] 32.14 32.08 32.21 32.1 32.19 32.22 32.04 32.11 32.23 32.09 321.41 32.141000
12. 2| 32.14 32.08 32.2 32.09 32.19 32.21 32.04 32.11 32.21 32.09 321.36 32.136000
13. 3] 32.14 32.07 32.2 32.1 32.19 32.22 32.06 32.11 32.22 32.09 321.4 32.140000
14. 1){EMean|32.14000 [32.07667 |32.20333 | 32.09667 |32.19000 |32.21667 |32.04667 [32.11000 |32.22000 |32.09000 XC = 32.139000
Sum C| 96.42 96.23 96.61 96.29 96.57 96.65 96.14 96.33 96.66 96.27 964.17
15. #Z#Range| 0.0000 | 0.0100 | 0.0100 | 0.0100 | 0.0000 | 0.0100 | 0.0200 | 0.0000 | 0.0200 | 0.0000 §c = 0.008000
LG X . |32.138889 |32.076667 | 32.200000 | 32.094444 | 32.188889 | 32.217778 |32.043333 | 32.108889 | 32.215556 | 32.085556 X — 32.137000
Parts Mean “*P
Tota|289.250000 [ 288.690000 | 280.800000 | 288.850000 [ 289.700000 | 280.960000 | 288.390000 | 288.980000 | 289940000 | 288.770000 [ 2892.33 | R, = 0.174444
- _ TN —.
R = (R, + Ry + Rc)/ Appraisers DY WA Trials 2 3
X piee = MaxX — MinX = 0.003333 D4 |3.27| 2575
UCL, =X +AR= 32145184 UCL, =D,R = 0.020600 D3 0 0
LCL; =X -AR= 32.128816 LCL, =D,R = 0.000000 A2 (188 1.023
TE M A T SR G, R ME AR 2 447 R When analysis result is out of spec,need analyse the root cause by mean and range chart .
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WEARASPTMSA GR&R---#fHEZE:Average and method

REHESReport NO. QC20-2020606

Eiﬁiﬁ oo Descﬁ;ﬁ% Py o,ﬂgiﬁ,f =E %u”;i% 2022.06.06
Spei%gfﬁ 92.45:0:2 U;ﬂﬁ fnﬁ% 32.35 oﬂié\r? . T{Z\% -
M e ] R i
Datasheet: EZ 0.008000 X o = 0.003333 R, = 0.174444

23 #7757 RAnalysis mode

BF{gEEEEBase on process PP

MERG ) HTMSA

% AMAFZTotal variation (TV)

# 4 :Repeatability — 1% %78 ZEquipment Variation(EV)

%EV =100? (EV /TV)

EV=R?K, = 7.00%
_ TG R B
= 0.004726 Trinls Ky
2 0.8862
3 0.5908
P34 Reproducibility — ¥4 A48 % Appraiser Variation(AV) %AV =100? (AV /TV)
AV = (X or 2 K, f —(EV2/0r) - 2.27%
= 0.001515 PTASL o
‘ Appraise
2 0.7071
3 0.5231
4 A1 L Repeatability and Reproducibility(R&R) %R&R=100? (R&R/TV)
R&R=EV?+AV? T s = 7.44%
= 0.004963 3 |o05231
4 | o0.4467
5 | 04043
Ef}A#Parts Variation(PV) 6 0.3742 %PV =100? (PV /TV)
V=R, xK, A3A Formula A 7 | 0.3534 = 82.32%
= 0.054880 8 |0.3375
A PV:Rpr3 9 |o0.3249
B PV=+TV*GRR :
10 |o0.3146

K78 #Total Variation(TV,
TV =yR&R+RV

A %5 ¥4 Availability Resolution(NDC)=1.41* (PV/R&R)

J T Z {45 % Base on parts variation =16
=0.066667 T/ = g Tt #24F 22 Base on process variation
TV =Tol /6 JFZE 4 /A #Base on parts spec
V= (USL ) LSL)/GPP FFid #26E JJBase on process PP
I 5E hx¥EDecide Criterion
g s, Y| mz f
1) 0%<%R&R<10%: il ZLRIL R IFExcellent; #l5eDecide
10%<%R&R<30%: Hill RETIRWL AT LAY, {H it Accepted but need improvement;
30%<%R&R<100%: =il R4t LU Rejected and must be improved .
2) RS HBINDCL Y& NS, WAUK T 8% F5 The NDC is truncated to the
integer and ought to be greater than or equal to 5,
I3 HT PPN 5 it
Analysis and
action
41T AAnalyst RE T H #iDate 2022.06.06
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B ARG HHTMSA GR&R---AFEH S HTEEANOVA method
BERSReport NO. | QC20-2020606

FHAK FE R e WEA R 2cpmes HIRZY
Equipment QeA Description BRERE Operator A FEE B 1 2022.06.06
AT el TR RN R, SEAR
4= SRR
Equipment NO. / part NO.|’ Operator B TR A% 3
SRS ik LR PN R
+ 3
Specification Sl Upper limit| 32.35 Operator C R RE 3
b 8K VA A% IR A T
Unit| MM Lower Limit| S Process Variation(60), Hr 10
J7 Z oA
ANOVA A SN BOAR ELAE
Table Operator*Part Interaction
A 72 RUR H HDF 7S FISS SEHISE NS F-H % B
Source Degree of freedom| Sum of squares Mean square F-ratio ARG i Availabi
FS lity
ZfParts 9 0. 3332 0. 0370 995. 0110 Resolution(NDC)
P # Operators 2 0. 0002 0. 0001 2. 5084
VAN # A FOperators*Part 0 0. 0000 0. 0000 0. 0000
% £Equipment 78 0. 0029 0. 0000 14.45908 ~14
JL S Total 89 0. 3363
AR Z SRR A 2 fi P {22
Source Estimate of vaiance Stdev %k Contribution Y%A FETV %A ZTolerance
Z S Total Gauge RE&R 0. 0000 0. 0063 0. 94% 9.71% 9. 38%
57 P Repeatability 0. 0000 0. 0061 0. 90% 9. 47% 9. 15%
FE I 14 Reproducibility 0. 0000 0.0014 0. 05% 2. 12% 2. 05%
T4/ % Operator 0. 0000 0.0014 0. 05% 2. 12% 2. 05%
HFHEAE FH InteractionINT=0 0 0 0 0 0
ZAfPart 0. 0041 0. 0641 99. 06% 99. 53% 96. 16%
SR ZTotal Variation 0. 0041 0. 0644 100. 00% 100. 00% 96. 61%
Note: Refer to above tables because P value of operator*Part is greater than setting value
NS A EAER 5 PE 0.25 SEFRPAE
The interaction between Operator and part boundaries P value is i Actual P Value
A% 7% b, # Components of variation
O%T5iHk® Contribution
|Y% AR ZETV
B% A\ #%Tolerance
0% :
1
Response by operator Response by part
12 32.3
1 32.2 A
0.8 32.2 A
- o 1IN/ \ \
32.1
0.6 '} )
32.1
0.4
32.0
0.2 32.0
0 31.9 | | | | : : : : :
A 1 2 3 4 5 6 7 8 9 10
sk BFEMFZZEBase on parts st A f7Excellent
Analysis method variation Result
STV
Analysis and
action
73 B AAnalyst RE TN H #iDate|2022.06.06
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