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Development of the Strength Prediction Technique for Automotive Exhaust System

oooooooe
Takumi TAKAKAMO Masahiko HIGUCHI
oooooooe

Youtarou UKAI

oogoooooe® ooooopooe
Hiroshi NAKAGAWA
oogoooooe®

Ayumu ISHIZUKA

good

gbobobobobooboooboobooobooboooboan
gboboboboooooog

ugb FEM OOO0O0Oo0ooobooboboooooon
gboobooooooobooboboboboboooboooo
gboboooooooboboboboboboooboooo
gboobooooooobooboboboboobooobooon
ggoododooooooooooobooboobobbbobooooo
gboboboboooboooooon

ABSTRACT

A technique has been devised for predicting the
strength of an automotive exhaust system against the
rolling force input from the torque reaction force of the
engine.

The static analysis conducted using the finite element
method (FEM) in the past has changed to techniques for
dynamic analysis that treat the force input accompanying
large transitional displacement as a forced displacement,
and techniques that take into account the non-linear
nature of mounting rubber pads, flexible joints, and so
on. As aresult, it has become possible to predict the
strength of exhaust systems with greater accuracy, and
these techniques have been capable of application as
development support tools.
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Table 1 Difference of vibration prediction FE model
and nonlinear stress prediction FE model

Vibration FE model

Stress FE model

of input

Estimation value Eigen value Displacement response
MAC value Stress
FE model ]
basic element Shell Shell+sollid
Displacement area
b Small Large

joint

+ of spring
Shape model

Mounting || Elastic numerical Displacement-Load
rubber value of spring nonlinear MAP
Restrict Flexible Elastic numerical value Displacement-Load

+ nonlinear MAP
Shape model
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Fig.1 Nonlinear component of exhaust system
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Fig.2 Parts of nonlinear element
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Fig.4 Hysteretic curve(Flexible joint)
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Fig.8 Exhaust vibration prediction model in linear area
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Fig.13 Response in the Z-direction at mounting point
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Fig.18 Simple exhaust FE model with flexible joint

=N
o O o

|
LN
o

o

Relative displacement [mm]
=
o

LA E
sy ' YV VY
0 0.2 0.4 0.6 08 1.0

Time [sec]

Fig.19 Relative displacement of flexible joint
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