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Abstract: Aiming to handle the complex situation where the parameters of the powertrain mounting system
(PMS) of an electric vehicle were both uncertain and correlated, the global sensitivity analysis of the PMS inherent
characteristics to system parameters was investigated by considering the correlation of uncertain parameters. Firstly,
the PMS uncertain parameters was treated as probabilistic variables with correlation, and the first—and total-order
global sensitivity formulas were derived based on variance decomposition. Then, a method for solving the global

sensitivity indexes was proposed based on the Monte Carlo Method (MCM). Next, the global sensitivity formulas
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were further derived for the case where the probabilistic variables are normally distributed, and the required sample

sets to calculate the global sensitivity indexes were constructed by using MCM. Finally, the effectiveness of the

proposed method was demonstrated by the numerical example of an electric vehicle PMS. The analysis results show

that the parametric correlation has some effect on the sensitivities of the intrinsic frequency and decoupling rate

responses to uncertain parameters, and the parametric correlation should be taken into account to obtain more

reasonable results of sensitivity analysis.

Key words: eleciric vehicles ; powertrain mounting system ; global sensitivity ; uncertainty ; correlation

ST RS R R 2E RS AR At
TS PR ZE A S, TR 2 A AN ] s G b A7 TE 45 il
ANHE PR R AN E T I A TR
B B R 45 (Powertrain Mounting System , PMS) 1,
XA ESIE T 1Y PMS IR Sh AR E HEA T 0T 58 AA H 2

UTARSR BT ANH E MR T IR A PMS B 2
SRR K ke . Horh AR E Bl 2 H TAk
P PMS 28U AN B2 1 . B S1) AE 0 o M S 8
R IR IE 570 A0 LR AR B S5 SR g it 5 2
HAREAL, 2 th—Fh PMS (9 2 B i fil ik 7% . i
Jre AT A I R A DG B S A O A R A L 4
& 2 BRI T7 20013 % PMS BEAT AR VR S0 . ot
Bb, Xin S5O0 o B W B AL SO MR A L 455 2 B
PG AR BL R G8 AL B , $ ) —Fh BT XS PMS 1Y 2 H
P& BRI . IR R RGN E S H
A EL SR S R ER A IR T I PMS W5 CAH
X B

T4 PMS 5t o352 2%, HOEC B NI BE 222 .
A BUE S B JE 28055 W AT s PR 255
Wi 2R GEVERE , FE I 52 0 B Al e . IR0, R e %
X 28 G ) B R ) AN ify s 2 Ok PMS R AT A AL 15
T, T2 AR RE G- 9R Sl AR 7S B SR . — B, m] LAE
ik e RS 3 A S T S5 6 PMIS P e 52 e SRR ) A
B E S H AN, XTI AT PMS BB A RIS
Bt AT REUEZ T, 0 RE R BUSRS R, B X &
N HEAT A BT . sk AE S X PMS B W 2
RO AT RAUE S Hr , E M2 ) —Fp PMS 1Y 2 H RS
A AL 7 5 . Sendur 25135 B PMS 2B 1Y 20 %6 o7 B
IR RE S T 58 2800, 45 5 5 8503 A 0w o7 TR 925 %o
PMS (WIS FRE B 2 Al EA T O sEi. wT I, H

AT FE AR T PMS 1 R B3 e At il 17— 2 i
FERAR A OB 5 2 R 2 JR i R U 23 B
TAE.

XF T H R PMIS B AN 7 0 A7 R R A5 o B T
FE, AT LLEES AR AN 2 - BT ) PMS AN E P53
Hr £ BEHE R GERI AT E S B S A B . AR
7, 76 TRESEBR i, MLAK 45 #0280z 18] 93 56 42
SE, MAETEAFE—EAOCPE . BN, B 8<% PMS
Iz R AR R, H = ) W S B A7 7E
— BN . A5 FL A X e AN B RO il 57 AR
i, AR ] AE & S EOT AR 5 LB U AF R RR
fii 22 . QBLA B9 PMS RABE T, 8 T2 Jm R
BRI, Bt RS BAL B E S8,
BT 25 IS5 X 2 GE R 3L R0, S A 2%
SR A BIAR S . PRI, [ 25 1 2R 5 S0 A
TEVERAR SCAE , X PMS AT 42 /) R AU 0 A BoAT
LT E..

BEXT B A T, A SCE fE e — R s s
PMS AN 5 2 RAF AR A DGR I 1) 28 G 1A P 4 )
REEIHTTTIE . 7 B8 580075 B S BN B 5 AN
FASCHEXT 4 Jay RALEE S A R A S . ke R &
FH O AR 3RS B 34 PMS AN SE S8 A8 L 4t
— ML T T 220 AR RABE AT 0T i 4R L
HH SR g 4 Jry SRR AR B 07 1 SO A D 3R B s
e 5 A 91 6 T Tk AT R

1 BE3EEPMSBEEHITE
1.1 EEHERITE

HL 74 PMS ] = A e =, 18 1 R 3
HL SR A4S PMS 1Y = ZEREAY K G B 7S H T E 3l )



FOVESE « fL 8 48l ) SURUE . RS AR REBUEZ ST 31

(a) =HERIA

(h) 3y Jy =

B 1 PMSHA
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PMS considering the correlation of uncertain parameters
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Tab.3 The results of global sensitivity analysis
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