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Design optimization of O-ring grooves
using Taguchi experimental method
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Fig. 2 Boundary condition
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2-4. Taguchi method
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Fig. 3 Design parameters for optimized O-ring groove using taguchi method

Table 1 Factors and levels for Taguchi method

Factors
A(h) : mm B(d) : mm C(c) : mm D(w) : mm
2.1 2.56 0.05 30
Levels | 2 2.2 2.65 0.15 3.1
3 25 2.74 0.25 32

Table 2 Analysis layout of orthogonal array table of Le(3%)

. Factors A B C D
Analysis No,
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Table 3 Compression ratio of various Taguchi models(unit : %)

Model number 1 2 3 4 5 6 7 8 9
Compression

17.969 | 20.755 | 23.358 | 14.062 | 16.981 | 19.708 | 2.344 | 5.660 | 8.759

ratio

Table 13 Zo] 2% 4789 FJrHEL 27 3709 $202 HASGUL. o]} Zo] &
4709 HevEE 3FEo2 UFol 35FA ATWIEY LGBYP S AHEstd o Table
200 A vierolch

Table 32 Z7te] RdE9] ¢4HES Vel Eolth AF FYT O-8 IFH Alo)g
Ag h7t AL52, 0-39 574 d7t 248 ¢E 80| Z/3E AL ¢ + Uk
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(a) 3rd model (b) 7th model (c) 9th model
Fig. 4 Cauchy stress contour distribution of O-ring at P=l8kgf/crn2
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Fig. 5 Max. cauchy stress according to gas pressure and various Taguchi models
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Fig. 6 Strain contour distribution of O-ring at P=36kg¢/cm”
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Fig. 7 Max. strain according to gas pressure and various Taguchi models
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Fig. 8 Max. contact normal stress according to gas pressure and various Taguchi models
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Table 4 S/N ratios for cauchy stress, strain, contact normal stress of O-ring

Analysis No. Cauchy stress Strain Contact normal stress
1 -6.401 11.024 11.995
2 -6.858 10.692 12.667
3 -7.811 10.386 13.262
4 -5.700 11.455 11.066
5 -6.296 11.266 11.498
6 -6.783 10.907 12.309
7 -5.630 11.440 7.841
8 -5.517 11.662 8.879
9 ~5.454 11.718 9.772

2ue Fuo AP Y& e Hmz A¥FA S8 45 mols Ak wet
N 4%2Eol Be RAUFE T HEFH LYo WA B

Table 4% Table2e] ATMAE] % 97) 2 siAste O-Folx 24T Ay
cauchy$d, WdE FE5+3¢de SNW2 ued E2 99dd saFidEq
18kg/cm’e 71E2o 2 A&t

Cauchy &8 3 HHEWAE SNu|7} 4zt -5454, 117182 713 & 9 =mdo] 7%
sxattn @ F Utk WEFALHL stae HAY R B HES YyEe ¢
o] 7l2gtRT} Eolof stu= Fo] F£E Fo g FFo dAUAY EF H¥el
AE 2AL AT 2l F 2y 2doA 126672 71 $4sivkn & 4 oy 2y o
2 RdE w3 7}29 18~36kgy/cmi(1.765~3531MPa)dl vl & &8¢ txnz WEAy
A& FAZ vtz & & AUk

EZo] BAste 2dS A3 BE mdo) oA LI AFPES YEUIL 1oy
A8 £ SArsln gleng HHI 2dojgtn & 4 vt 2 HHo BdE MHA
stnxt @otda 9 ®do] cauchy$dd WHEWANAM 714 & SNH|E JEhEE 7Y
2.8 A%S AUz Yotz & = ot Gland seall A AMEEE O-H2 FHA 5%004
A 30%9 4HEESL FHs Ut 90 2de O-HL o 88%%U AFAIY e #=E
< Adu6]

Table 4914 3 SNul9] & 71Xz O-FHojM EAS = cauchy$d, ¥ &, FZF+34
28 FFL vAE FAFFEHES 7]9&E FolBAYPE o] &t A3t Table 5%
Zo] YehUr}

Table 5148} 20| cauchy$¥& 43 FY79 2F129 A hrt F 4640%2 7H
aA FAL3n 0-89 FA d7b o 405%2 F HAEZ F 9ggo] zL3le, HPYELS hrt
oF 5062%, 7L th&o 2 272 E wrl oF 1804%9 FFE v E HOE JERT H
25488 =8 hyl o 6637%2 1S & 9FAS Holn) dr} ok 2B78%E F WAz 2

Table 5 Affecting ratio in O-ring groove

Affecting ratio, % A:'h B:d C:c D:w Sum
Cauchy stress 46.398 24.064 17917 11.631 100
Strain 50.624 16.930 14.403 18.044 100
Contact normal stress 66.366 25.782 5.251 2.601 100
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Fig. 9 The comparison of Max. cauchy stress and Max. strain between original model
and optimized model at P=18kgy/cm’
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