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Vibration Analysis of Electric Vehicle under the Action
of Road and Switched Reluctance Motor
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(State Key Laboratory of Automotive Simulation and Control, Jilin University,Changchun 130025,China)

Abstract;: To analyze vibration performance of electric vehicle with switched reluctance motor, a filter white
noise method was used to describe the road excitations of front wheel and rear wheel based on time correlation be-
tween front wheel and rear wheel. A linear model was applied to describe the vertical excitation of switched reluc-
tance motor, and in-wheel motor electric vehicle vibration was determined by a six degree of freedom plane system
of vehicle. In the urban driving situation of B grade road and speed range, electric vehicle vibration was studied by
simulation analysis under the action of road and switched reluctance motor. The results show that low speed has a
big influence on the wheel accelerations and wheel dynamic load., while high speed has a great influence on seat ac-
celerations and suspension dynamic deflections under the presence of the same directional motor eccentricity condi-
tion of the front wheel and rear wheel.

Key words: electric vehicles;vibration;road;switched reluctance motor;automotive vibration plane system

TERH SN — R R RS i g LR A B R B ) SR A A I R

xRS EHE.2017-07 17
HEeWMB:HEARB ¥R 4 EHIR b X) 51/F 53 E A H (61520106008) , National Natural Science Foundation of China
(61520106008 ; HP B V54 7= b B 8 & @ Bt A& Jk 4 & 535 H (U1564213), China Automobile Industry Innovation and Development
Joint Fund(U1564213)
EEB A AR 1964 ) 5 5 MROBUT A 5 AR 2 B2 11 A J: i
T I & A E-mail; [j@jlu. edu. cn



8 IR K 2240 A BR2E D

2018 4

L SR B L SR % 2Bz e

FIAI - 7E 58 280 A ALK 3l i 30 3% N R fe 80
HLAF S T 5% 1 BH P LI A 80AS A 8] B S T 9 )
JJE A N HTE R SR B EE 5 A R 8 d AL
HH EE O 5K ik BEL Fi ATL 1 SR 52 A7 A B D8 30 5 | A
I ISR PN DT

O TT GG R AL A B B A I S s L™ A Y
WOR B A AR b 5 R B SR IR 3 AT
SR L B ) B I R A2 . D B ST T R R
BELFEL AL ) » RE A i 2 HEAE i Bl % )iz .

PATERT 5T 2 I R ILISE T B L4 1 O T 2% BT 5%
0 BEL L AL Sl [ R A e BF 5 A H AL 7
T T JE& I S i BEL L AL 3 il B HE ot W Bl I sl B2 i
AR HT e K SR Y A R Al . (ELUR: L X U BT
FUANH G T HHL R 5% 1 22 A1 G i Y R ML DD -
A B AL A5 1 22 A0 72 19 H ML 5 A5 &
TR AR AN S RUL X YA IR B B R B 5 AT
S S T T R BIL AR Sy B D T R Bl R A IR B 1
Wi o HA SR BRAE

o i e b TR) R A i AR T AR SR AL | AR S
O FE U D5 1 MR P S i 8 S e B T 3D« 1 &
AR T i 3 T 5C 1 BEL PR BL - SR 7S B A IR
3R B - 17 A8 S8 4 3k 5 48 P AL IR B0 f B YA IR Bl
7 Xof L [ 4R BE BE 45 B+ LA A LA O R
Jih 53 A AR FL Bl A AR Bl 4 R L A O S i B R
BLIR B L Bl 154 IR 3l BE B 803 L O8R4 1] F 5
B4 E S

1 B4 F0 /5 %2 B T A0 R 6 ik

1.1 BREEMIREZEERT
XTI TR, 3L ) R 8 B G, () ROR
j\jUS,

G, ) =2 G ) =G, ()

2
&N
—
u n® —+nl

D

n:i,no:O.l,an0.000l (2)
u

e g BRI s A B TSRl 4 N ] AR s
NI s w A s ng S5 2 AR s n, AT
WAL= AR 3 G, (o) Oy 36 T AS F- B 2R 580 o A o
G
1.2 BREHMEEKBRAERT

D8 W P 05 0 R BE R — [ B Dl ARl S iy

2 HoW — B g P s 1 g R GeRe IR BRAE R RS AR S
FRaul A B Oy B G TR i e e
5 6 2 (D) [ 8 R R AR R

(O + 2xnuq () = 2xn, VG, (n)uw () (3)
P (o) 2 S (E AL B 32 3% 5 B BLAE
Mg 7
1.3 FIRMEREEBRMET

TE I 56 F1 5 62 2h Bk J1 4 n9 T JiF 4 A
J e 1 S TRl A7 A IR T) A OGP B JS e B T 3Bl
TiiF S T AC B TR U IR D [R) B o . DR R A RS AR
[0} GIE-Z R

g =qt) vq=qt+7) s c=(a+b/u (4)
AP g JIHTHE BE R 5 g DS R BE TR 5 @
EHFL R AT R 0 B O 2 5
PR,

= FEC3) R Al — B Pade @ 35 . {46 A0
Je 6 % T S A

g =— 2mnguq; + 2nn, /G, (ny)uw (1) (5)

0 = (%+27tnqu)qf—%qr—
2mn, G, (ny)uw (1) (6)
2 FF x4 PE B AL E [@ 3 D 3 iR
2.1 HEYARERTE
LAY S B HL A DU AR 8/6 AR AU 454 . 5
F T G G ISR, W 1 FiR . B
AN H — 2H T 2% H B

2

B 1 JF R e AL A 2 A

Fig.1 Typical structure of switched reluctance motor
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Fig. 2 Motor excitation at initial moment
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Fig. 4 Road excitations of front and real wheels under B grade road and 10 m/s speed case
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Fig. 6 Road and motor influence on vibration performance indexes of electric vehicle
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