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Development of Prediction Technology for Resonance Stress of Exhaust System by Considering
Nonlinear Properties of Spherical Joints
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A highly accurate and versatile prediction
technology that provides results equivalent to stress
measurement in the vehicle condition was developed.
The purpose of this technology was to predict high-
cycle resonance stress of the exhaust system in the
fully assembled state. The phenomenon of high-cycle
vibration of the exhaust system was divided into
the two systems of an input system and a response
system. The input system was accurately reproduced
by considering the multiple degrees of freedom and
multiple orders of phase of the engine excitation force
transmitted to the exhaust system. The response system
was experimentally modeled by conducting standalone
tests of the spherical joint and obtaining the stick-
slip characteristics. Application of the above enabled
accurate prediction for various exhaust system shapes.
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Fig. 4 FRF characteristics under different input
conditions
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