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A numerical study on deformation characteristics of

bracket for fire pipe system

Chung Kyun Kim

Kyung Seob Kim
Research Center for Tribology, Mechatronics and Energy Technology Hongik Univ.
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Table 1. Mechanical properties of SS41

Material property SS41 (ASTM A36)
Elastic modulus, GPa 200
Poission's ratio 0.26
Density, kg/m’ 7850
Yield strength, MPa 250

Table 2. Factors and levels for Taguchi

method
Factors
A(Z),mm B(©),degree e C(¢),mm
. 1 11 90 - 2.95
Fig.3 Shar f brack
9 Sharp of bracket Levels 2 13 120 - 3.05
to pipe syste 3 15 135 - 3.15

Table 3. Analysis layout of orthogonal
array table of L,(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

Fig.4 3-Factors of Taguchi method. 7 3 1 3 2

8 3 2 1 3

9 3 3 2 1

X X a a

Indication a b b B

Arrangement A B e C
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oot EE nebn e AANA FE A7 Besjte Pl AAdoR vEg
ol 7] wiel 1 thgoR e $u WYFL uel muo] Wave HebAS Ay
sto] WMEgE B 2FS FUHelA 3T FE siAE] Bokth a2, sS4 A3 Wave B
ARTGE Wave Hebdlel MER Fejel ol solTs AH 443 4 dEs w=okd
Center square R do] &3} WEggo| 717
7.678e+006 1.5372+007 9.198=+006
6.910e+006 1.384e+007 8.278e+006
&.142e+006 1 23024007 7.356e+006
5.375=+006 1 07624007 6 43924006
4.607=+006 9. 27424006 5.519e+006
3.839=+008 7 5878+006 4.5992+006
3.072e+006 & 15154006 3.680e+006
230424006 4 61454006 2.7602+006
1.536e+006 3 07704006 1.8402+006
768724005 1 540s+006 9 208s+005
9.9132+002 2. 6042+003 1.0862+003
(a) Center square (b) All square
Fig.5 von Mises stress distributions of 3_models.
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Fig. 8 von Mises stress distributions of

Taguch's models.

Taguch's models.

4 Factors affecting von Mises Table. 5 Factors affecting displacement

Table.

in braket.

stress in braket.

-207.6
-114.6 -295.6

-55.5
-59.8

-115.2 -36.9

1

-221.9

-75.5
-77.6
-81.6

-68.3

-78.1
-76.27 -85.8

1
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-60.44 -66.3

2
3

Level
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2
3

Level
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Fig. 10 von Mises stress and displacement distributions of Taguchi method's No.7
model.
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