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An Experimental Study of Heat Transfer Analysis
in Molding the Rubber Bearing for Seismic Isolator
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Abstract

Seismic isolator system is one of the most widely used base isolation system in order to control the
vibration of structure against earthquake excitation. The evaluation of vulcanization time in molding the
rubber bearing is very important for both proper ability of isolator and efficiency of manufacture. This
paper deals with experimental measurement of temperature of isolator with senor inside in it, and
compared with the result of FEA in order to evaluate the vulcanization time. Properties of rubber
bearing which is used in the FEA are obtained by controlling the specific heat of rubber. With the
obtained properties of rubber, the isolator is analysed by FEA. As a result, an appropriate analytical
vulcanization time is obtained. This time is regarded as an appropriate temperature, which is used to

effective manufacture.
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Fig. 5 Heat Transfer Model

Table 3 Material Properties of LRB
C
(J/kg - K)
440

k
(Wm-K)
80.2

o
( kg/m®)
7850

Steel

Plate
Rubber

1340 320 0.19

9d<g¥, T,, T,, T+ AR EH

rlo
i

=

-

rr
1l
s
1o
ii*A

del FAoIh kg, ks

AT go|h. Ax dAGEE W
o]t} Table 3914+ anq 43
do] Pad BAHXE
%2y gl o
Aol H-gd Wloj e il%%
Hlojgl o] FA o2 HE

=i
75)]

= R 2

Mo S rfr 2 X

oo o

=1,

Gl

= R



Table 4 Dimensions of LRB

HDRB
Units (Full
Scale)
Overall dimensions :
Height mm 228
Quter diameter mm 600
Inner diameter 60
Rubber:
Number of layer no. 11
Thickness of each layer mm 14
Total thickness mm 154
Steel Shims:
Number of shims no. 10
Thickness mm 3
Quter diameter mm 580
Inner diametr mm 62
Steel End Plate:
Thickness mm 20
Quter diameter mm 580
Inner diameter mm 62
Rubber Covers:
Top & bottom cover thickness| mm 2
Side cover thickness | mm| 10
Steel
End Plate
Rubber
Steel Shim

Fig.

Initial
Temperature
160°C

Constant Temperature

160°C

Fig. 7 Boundary Conditions
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Fig. 8 Temperature distribution at t=250(sec)
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Fig. 9 Temperature distribution at t=504(sec)
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Fig. 10 Temperature distribution at t=1076(sec)
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ANSYS 5.5.1
AR 24 2000
20:35:59

NODAL SCLUTION
911

508 =9
TIMEF955
V)
Y550
PowerGraphics
EPACET=1
BRES=MaK

SR #376.219
Mg =433

219
202.528
338.837
395.186
401,355
407.764
14.0%
420.382
426.691
43

Fig. 11 Temperature distribution at t=9592(sec)
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Fig. 12 Temperature distribution at t=17151(sec)
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Fig. 13 Temperature distribution at t=25200(sec)
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