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[Abstract] There are many investigated parameters in the powertrain mounting system (PMS) of electric ve-
hicles, and it involves multi-performance design. For the problem that the traditional single-output sensitivity analy-
sis is difficult to accurately evaluate the influence of system parameters on the system comprehensive performance,
the multi-output response sensitivity analysis of the PMS of electric vehicle is carried out by considering the uncer-
tainty of system parameters. Firstly, a 13-degree-of-freedom analysis model of PMS is established, and the uncer-
tain parameters of system are described by the random variables. Then, based on the summation of covariance de-
composition, the first order index and the global sensitivity index of the multi-output response of system are derived.
Next, a method of calculating the sensitivity indexes of multi-output response is proposed based on Monte Carlo
analysis. Finally, the effectiveness of the proposed method is verified by the numerical example of the PMS of an
electric vehicle. The analysis results show that the single output sensitivity analysis may not be able to accurately
evaluate the comprehensive influence of parameters on the system response, and it may produce contradictory re-
sults. The proposed multi-output sensitivity analysis method can effectively evaluate the comprehensive influence of
system parameters on the system response, and it can obtain more accurate sensitivity ranking for system parameters.
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