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Table 1. Mechanical properties of SUS316 Table 2. Factors and levels for Taguchi

Material property SUS316 Factors
Elastic modulus, GPa 193 A(p),mm B(h),mm e C(t),mm
Poission's ratio 0.3 1 5 0.8 - 0.2
Density, kg/m’ 8000 Levels 2 7 1.4 - 0.3
Yield strength, MPa 250 3 9 2.0 - 0.4

Table 3. Analysis layout of orthogonal array table

of Ly (3")
Factors A B C D
t Analysis No.

] 1 1 1 1 1

i 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

a a

Indication a b 9

. . b b

Fig.1 Analysis model Arrangement A B o C
Aawae awere mgor chysel mqlel o3 a&H AT HHA)
E 371 fske] R509 FEWMAEE 71 F#He R dole 875x130mm=E EEHIH S
W, X (p)E 5, 7, 9mm, YA Eel(h)E 0.8, 1.4, 2.0mm, T4 ()= 0.2, 0.3, 0.4mme] =7

& 7k A mae Pt
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Nunber of Taguchi models

Fig.2 von Mises stress distributions
of various Taguchi models.

oje gk A dhetw

A=

= M9 FEdlevel o2
1S ehlv, Table 3.3 & 3904 35:%

LA e

0.0022

0.0020

0.0018

0.0016 |-

0.0014

0.0012

0.0010

Max. total strain

0.0008

0.0006

0.0004

0.0002

N

1 2 3 4 5 6 7
Number of taguchi models

Fig.3 Total strain distributions of Taguchi

m

odels.

Table 4. Factors affecting von Mises stress

_—
€ L . .
5 12| in pipe.
811—
S 1op A(p)  B(h) e Clt) Sum
S 09|
S o8t 1 -503.7 -493.8 -505.0 -520.0 -2022
:07,
£ osf Tt Level 2 -502.3 -506.2 -502.9 -503.5 -2014
Z o051 -
Soal 3 -505.1 -511.1 -503.2 -487.6 —2006
803—
S o2p \ J Difference
Zorf - 135 17.3 1.82 32.40 52.84
% 00 b of level
1 2 3 4 5 .6 7 8 9 AffeCtIng
Number of Taguchi models 2,55 327 3.45 61.32 100
ratio, %
Fig. 4 Displacement distributions of
various Taguchi models
Table 5. Factors affecting displacement Table 6. Factors affecting strain in in
in sprinkler pipe. pipe.
Alp) B(h) e ct) Sum Alp)  B(h) e C(t) Sum
1 203.7 2355 208.9 189.8 838.0 1 183.6 189.6 180.4 1854 739.1
Level 2 214.8 206.7 210.1 210.1 842.4 Level 2 203.0 179.4 204.9 183.6 770.9
3 213.2 189.6 212.7 212.7 846.7 3 181.1 198.7 182.4 198.7 760.9
i Difference
Difference 950 4598 3.83 41.3 100.6 256 9.10 1.98 13.28 26.92
of level of level
i Affectin
Affecting o o 457 380 411 100 N9 952 338 7.34 49.33 100
ratio, % ratio, %
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4 AslA A =l No. 3, 4, 5, 70 3 250MPa olshel SHM e
A7) Wl AL el 2ANA MAFA S FART Y wAEolth W
o $9 2 WMPo] WA A& FEAAYL FA%T Ut 449 A B A% 7}
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o] Btgsirhar #ut.
Fig 4olX= Z4zhe] v e glojx Wadzs yeiled, 4 22 No. 4,
, Tl P ‘?“;%01 it vieke] =paiel]l 2w S A Y] von Mises 533 W
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