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Decoupling Analysis of Powertrain Mount Systems based on
Finite Element Method

SUN Qiu, LEI Gang , LV Xinyang , MA Yangyang

( The Key Laboratory of Manufacture and Test Techniques for Automobile Parts,
Chongqing University of Technology, Chongqing 400054, China )

Abstract : Traditional powertrain mounting system decoupling method is usually based on the 6-DOF rigid-suspension
mathematical model to obtain the decoupling rate associated with 6 degrees of freedom. This method ignores the coupling
effect between the powertrain suspension system and the subsystems such as the BIW and the tire, and it is difficult to reflect
the decoupling situation in the real vehicle state. For this reason, a new method of decoupling the powertrain mounting
system is proposed based on finite element method. In the first example, the finite element model of the powertrain
suspension system is decoupled and its decoupling rate is compared with that obtained by decoupling the traditional 6-DOF
rigid-suspension mathematical model. The results show that the modal decoupling matrixes of the two methods are basically
the same, which proves the correctness and effectiveness of the new method. In the second example, the whole vehicle
model is decoupled with the finite element method to obtain the real decoupling rate associated with the 13-DOF vehicle.

The profitability of the new method is verified.
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