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A Study on the Industrial Applicability of Impression
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Using Gage R&R Analysis
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3 1 2 3 4 5 7 8 9 10 8

1 7955 | 7975 | 79.75 | 7987 | 80.02 | 80.03 | 80.14 | 8027 | 80.35 | 80.42 | 80.0150

2 7955 | 79.65 | 79.78 | 79.80 | 79.94 | 80.10 | 80.23 | 8020 | 80.39 | 80.42 | 80.0060

3 79.5500 | 79.7000 | 79.7650 | 79.8350 | 79.9800 | 80.0650 | 80.1850 | 80.2350 | 80.3700 | 80.4200 ;”5101:05

4 0.000 | 0100 | 0030 | 0070 | 0.080 | 0.070 | 0.090 | 0.070 | 0.040 | 0000 | &, = 0.0550

5 7950 | 79.61 | 7977 | 7985 | 79.93 | 80.01 | 80.13 | 8022 | 80.36 | 80.40 | 79.9780

6 7953 | 79.62 | 7973 | 7984 | 79.94 | 80.08 | 8012 | 80.29 | 80.32 | 8041 | 79.9830

7 79.5150 | 79.6150 | 79.7500 | 79.8450 | 79.9350 | 80.0450 | 80.1250 | 80.2550 | 80.3400 | 80.4050 | z, =79.9830

8 0.030 | 0010 | 0040 | 0010 | 0010 | 0.070 | 0.010 | 0.070 | 0.040 | 0010 | &, =0.0300

9 7957 | 79.66 | 79.80 | 79.90 | 79.97 | 80.04 | 80.15 | 80.31 | 80.36 | 80.40 | 80.0160

10 7953 | 79.63 | 7980 | 79.85 | 80.04 | 80.08 | 80.16 | 80.24 | 80.39 | 80.44 | 80.0160

11 79.5500 | 79.6450 | 79.8000 | 79.8750 | 80.0050 | 80.0600 | 80.1550 | 80.2750 | 80.3750 | 80.4200 gocojﬁo

12 0.040 | 0030 | 0000 | 0050 | 0070 | 0.040 | 0.010 | 0070 | 0030 | 0040 | ®. = 0.0380

15 79.5383 | 79.6533 | 79.7717 | 79.8517 | 79.9733 | 80.0567 | 80.1550 | 80.2550 | 80.3617 | 80.4150 2 i8ooéo706372
[] - .

- 215 -




Gage R&R %519] dgto g HrtE  %AV(Appraiser
2 S8AF 59 Al

24 ke o

<

5

B

)

=)

"
O_u
z 2L
L
rE
offl
=
o
rlr
o)

ftl
ful
r

rir i

_ AV o 00153
TV 0.2785

x 100 = 5.5% (A7)

4.6.3 %GRR(Total Gage R&R)

SA AN2E" AAe A5 YR %GRR(Total Gage
RSRIE HHgah e S5 27 Alwle] 5 ws e
Ao}

GRR 0.0387
0, = - = —_ 0, A
% GRR % X 100 0_2785><100 13.9% (2]8)

HHEA(%EV) 12.75%2, 54 3742] QP vy gy
ot AR e S 219 v 0} AR W] g 2
S AAEkAL S HolE

AA(%AV)S 55%% LFEPEOH, o= =42} 7F <= re]
peRe)

FAT 54 Aake] EFHIE 2 ol FolALS ofuld,
4 A2® A @ AH%GRR)E 13.9% % VFEREO ™, AIAG
7IEolA AAeh= 205 518 T7H10~30%)) =, A4
299) e Fsait vk NS Fol T e 4 A
B SR} 7hssithe HS AR
[Z1¥] 4] Total Gauge R&R Graph
Gage R&R
20.0
17.5
15.01 13.9%
12.75%
12.5
<
100
ol
7.5
5.5%
5.0f
2.5
e %iEV %AV %GIRR
5. A&

B odqLo]| A= Dovetail groove®} o] W2 Q231 A2

71 B3 i 2] 71A] el oS, 1A 71eke] vlsty
A7 7PES A8 Gage RER B4 Falgtony 27
Aol AR 21 HE e AFIAIL,

=4 A3F= AIAG 715l whe} %GRRo] 13.9%2 LFEpstom,
oli= 715 38 W21(10~30%)°) sdsle] S7d Al2=le] 2l

>,
o,
2
2 MY
rBL ‘{E

Jol A1) AHOINE A 4 o FUEYLL onlgik =
B 2 ol A 3 }(80 0£05°) Lol EFLOLA, 3
e fE we el

¥ Q] olofi= 7l 5] Z4o] Brlulai
1x]

OH )\L;H Jizﬂe =3} u]ﬂﬁﬁ zé

SR oI, B B Y8 e

[1] ATAG, Measurement Systems Analysis (MSA), 4th Ed.,
Automotive Industry Action Group, 2010.

[2] D. C. Montgomery, Introduction to Statistical Quality
Control, 7th ed., John Wiley & Sons, 2013.

[3] A. Zeid, S. Sundaram, M. Elbestawi,

contact—based CMM inspection for complex internal

“Limitations of

geometries,” Journal of Metrology Engineering, vol.
11, no. 2, pp. 85-94, 2022.

[4] R. Singh, V. Kumar, N. Tandon, “Application of Gage
R&R in precision inspection systems: A case study,”
International Journal of Manufacturing Science and
Production, vol. 19, no. 3, pp. 125-132, 2018.

[5] H. Kim, J. Lee, S. Park, “Trends in non—destructive
dimensional inspection of complex machine parts,”
Korean  Journal of Mechanical Science and
Technology, vol. 34, no. 4, pp. 213221, 2020.

[6] Y. Oh, M. Choi, S. Lee,

materials for

“Evaluation of dental

impression industrial

micro—replication,” Journal of Industrial Science and
Technology, vol. 40, no. 1, pp. 19-27, 2021.

[7] ISO, ISO 10360-2:2019,

specifications (GPS) — Acceptance and reverification

Geometrical product

tests for coordinate measuring machines (CMMs),

International Organization for Standardization, 2019.

- 216 -



