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Tab. 6 The correlation coefficients between frequencies

Po P(FYan) P(FYaFo) P(Fan,)
0.3 0.59 0.45 0.44
0.5 0.70 0.52 0.55
0.7 0.77 0.61 0.63

x7 BBEZENEXRH

Tab. 7 The correlation coefficients between decoupling

ratios
00 o(Dy.D,)  o(Dy.D,) o(D..D,)
0.3 0.52 0.14 0.12
0.5 0.63 0.16 0.16
0.7 0.70 0.13 0.16
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Tab. 8 The correlation coefficients between frequencies and decoupling ratios

oo o(Fy.Dy) p(FvwD,) p(Fvw.D,) o(F.Dy) o(F.D,) o(F.D,) p(F,.Dy) p(F,.D,) e(F,.D,)
0.3 0.04 0.06 0.05 0.07 0.12 0.08 0.07 0.15 0.08
0.5 0.06 0.07 0.1 0.07 0.07 0.1 0.08 0.08 0.11
0.7 0.05 0.05 0.08 0.07 0.06 0.09 0.08 0.07 0.07
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Uncertainty and correlation propagation analysis for the inherent
characteristics of powertrain mounting systems of battery electric vehicles

LU Hui"*, L1 Zhen-cong', YANG Kun', HUANG Xiao-ting', SHANGGUAN Wen-bin'
(1.School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China;
2.State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China;
3.School of Automobile and Traffic Engineering, Guangzhou City University of Technology, Guangzhou 510800, China)

Abstract: The uncertainty and correlation propagation of a powertrain mounting system (PMS) of the battery electric vehicle are
investigated, where the PMS parameters are both uncertain and correlated. The multi-dimensional parallelepiped (MP) model is
used to quantify the uncertainty and correlation of system parameters. Then, based on MP model, the MP perturbation method for
uncertainty propagation analysis of PMS inherent characteristics response is proposed by combining regularization method, Taylor
expansion method and central difference scheme. Based on Monte Carlo method, degree of confidence and inherent characteristics
response data, the correlation propagation analysis method of PMS inherent characteristic response is developed. The effectiveness
of the proposed methods is verified by the numerical example of a battery electric vehicle PMS. The analysis results show that the
uncertainty of system parameters makes the system response uncertain, and the correlation of system parameters makes the system

response be of some correlation.

Key words: battery electric vehicle ; powertrain mounting system ; multi-dimensional parallelepiped model; uncertainty propagation;

correlation propagation
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