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Triple O-ring

Fig.1 Shape of pipe joint. Fig.2 Factors for Taguchi method.
Table 1. Factors and levels for Taguchi Table 2. Analysis layout of
method orthogonal array table of L, (3*)
Factors Factors
A(d), B(t), cw), - A B C D
mm mm e - Analysis No.
1 3.0 0.2 - 0.3 12 1 ; ; ;
Levels 2 3.1 0.3 - 0.4
3 32 0.4 - 0.5 3 r 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
. . a a
Indication a b b2
Arrangement A B e C
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Fig.3 Cauchy stress distributions of Fig.4 Contact normal stress distributions
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Elwt7] wiEel] dEQtddo]l S48t A vEry T E3etd, Cauchy &8 3 W&ol 714
$3hA YE L, Contact normal stress®™ 9A] Hl WL 7‘4 Z UEhd 49 g 2ol
g 948 mdojgtn AurHEn 3k AEEd SAstE Ho Cauchy $87 WEE
of J&gs wA+= AA IFHuEEY VIdEE ALty 8 AU e YASAEAS
o]g3te] SNHIE ZAtste] Table 44 YERHTE 2 =FollAls 54X #ho] &4&545
2o A% YAEYS F83gu, a5 o= e o
Table. 4 SN ratios for Cauchy
stress, strain and displacement
of models Table.5 Factors affecting Cauchy stress
Analysis  Cauchy C.N.S  Strain Ald)  B(1) e c({)  Sum
No. stress 1 -23.27 -20.86 - -29.71 -73.84
! ~4.88 647 12.82 level 2 -30.82 -29.44 - -251 -85.34
2 -8.909 -6.3  9.75 eve : : : :
3 -9.48 -6.43 9.17 3 -29.66 —-33.45 - -28.95 -92.05
4 -6.51 -7.27 12.49 Difference
5 10.00 -7.34 984 of lovel 6.39 12.59 - 076 19.73
6 -14.3 =711 7.23 Affecti
7 -9.46 -8.4 10.9 :’,C ‘;g 32.36 63.8 - 3.84 100
8 -10.53 -8.84  9.59 ratio, %
9 -9.66 -8.43 9.51
Table. 6 Factors affecting Contact
normal stress Table. 7 Factors affecting Strain
Ald)  B® e cd) Sum Ald) B e cd) Sum
1 -18.9 -21.84 - -2213 -62.86 13174 3621 - 2965 97.6
Level 2 -21.73 -22.49 _ —22 —-66.22 Level 2 29.56 29.18 - 31.75 90.5
3 -21.68 -21.98 - -22.18 -69.83 3 30 2591 - 299 8581
; Difference
Difference 676 0136 - 0051 6.9 174 103 - 0254 123
of level of level
Affecting 97.32 1.95 - 0.73 100 Affe.Ctmg 1416 83.77 - 2.07 100
ratio, % ’ ' ’ ratio, %
1
SN = -10 log|— Z% o))
z:1
21 (DAl SNkl {i 7 07} awje] AA gt elEe] von Mises S8 3 ¥4 S =
ol maHolebs AL duldnh B AMAANN F25E Ag olFE
s e A SN%AL ] A% 9% von Mises &9, Wd& e|a 97 25 2
or] wEe] WEAzEe) by 453 fFeshy] welrh 1A 4¥ oA 2
9] Cauchy stress® SNH|7} 7} 3 A @HAsd o, 53] 41 Zdol SNH|ZF 71 2
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