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A Study of A Nonlinear Viscoelastic Model
for Elastomeric Bushing in Torsional Mode

Seong Beom Lee*

ABSTRACT

An elastomeric bushing is a device used in automotive suspension systems to cushion the force transmitted
from the wheel to the frame of the vehicle. A bushing is an elastomeric holiow cylinder which is bonded to a
solid metal shaft at its inner surface and a metal sleeve at its outer surface. For axial motion case. the relation
between the force applied to the shaft and their relative displacement was considered. In this paper, the relation
between the moment applied to the shaft and their relative deformation(angle of rotation) is considered for the
torsional motion case. Numerical solutions of the boundary value problem represent the exact bushing response for
use in the method for determining the moment relaxation function of the bushing. Solutions also allow for
comparison between the exact moment-deformation behavior and that predicted the proposed model. It is shown
that the predictions of the proposed moment-deformation relation are in very good agreement with the exact

results.

Key Words : Elastormeric bushing (&l Ed 2 5-4), Lianis equation (2jo} 2 2]), Pipkin-Rogers model (%
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H] ot & A Cul—H ek A4 0] 52429 8]
o 32k FFRolES ZvkColeman)T} E(Noll)oll

o)sta] WA on P Al FTERUAPAS &
d5t7] 95t @ol® =& (fading memory)7} ©l
25

gloly A(Lianis)®} L9} 5EE - 5-e}
o 315(Styrene-butadiene rubber)oll thale], AP &
% of 2] Wrgkol 4ol 3ldlo]El(uniaxial and
biaxial relaxation data)2 B2 ANYPFLE FIF F
AN eAEte, wgdHA HMY FEA

of dlatel, lofdsdolet ¥Y thgd 4&

\_,_.

195

ssiet 57

o(t)= - p(t)I - {c+d(I,~3)}B"

o et e

3 -
¢ 2 [ [Poe=9)+ (1,-3)Qy(t-9)]1Cil9)ds
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Fig. 1 Material property for styrene-butadiene rubber
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9= 3:-08 WHWYE dAr(Left Caugh-Green
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relative Caugh-Green strain tensor)?} s ojthdt
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Fig. 2 Reference and current configurations
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Fig. 6 Coeff. of R(g,t): G,(t), G4(t), G5(1)
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glofxd & o|gg Wy 7 Py-gHard
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Fig. 7 Rotational angle control test for Lianis model
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Fig. 8 Rotational angle control test for P-R model
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