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Influence of electronically controlled limited-slip differential

on vehicle dynamic performance

Wang Yun-cheng, Wang Jian-hua, Xie Fei, Zhang Bao-sheng

(College of Automotive Engineering , J ilin University, Changchun 130022, China)

Abstract; An electromotor-type electronically limited-slip differential (ELLSD) was developed and its

structural composition and working principle were presented. The influence of the ELSD on the

dynamic performance of a rear-wheel drive vehicle on the split-u road was simulated by a four-wheel

vehicle dynamic model. The simulated results show that the ELSD decreases the accelerating time

from the start and the accelerating time on the direct gear on the split-p road and increases the

maximal gradeability on the split-p sloping road.
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Fig. 2 Electromagnetic ELSD
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Fig.5 Limited-slip mechanism
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Fig.7 Forces acting on the driving tyre
B Too s Te 3 50 8 J5 76 ) A SR 8 58 7R 3
BI85 Lo R 2R 5 5 4 s oy o 50 00 R
7o JE A MRS R FA N B s r A A RIR B AR s 0 R
NSty iy L
HIIE 7 X 2 A7 3R 3l 42 48 9 Bl ) 4 T5
Ly = Ty, — Ty — Fuor (9
Lowwe = Too — Tie — For (10
A T T o 2R oA RIE PR 3R 3h 48 LAY 56
H LG AT A5 2 9K Bl 4258 1432 B 07 1R

Iwgulr - Tlr 7 F,rlr r— Tflr
, an
Liwy = To — Forr— Th

AL AT A5 2\ B 4258 1 iz 3l 7 R
Lyw, = Tas Luw, = T (12)

S s s o 53 R R ZE T AT GBS 0 A
Tae Tae 3 591 0 B0 22 WG A7 2258 A9 IR 3h B 18
i
2.5 EEFER

R AR A R] B SRR S B R 4 R
) B AR AR A9 Y S BR R AR AR R .
220 W (1 T P 0T 2 4 1 R Y 5 ) 5 22 s AR A
JH - BRI 250 0 5 B 7 0] (142 3)) 5 AN 2% S8 AT 3t
of A8 v AR RN 2 Bl 5 &8 R B ATLBRCRR R A (] 5 2
W TP ) ZR G852 ), B4 DA 4 58 7 S 5 1 M ARk
By A IR 5 O ] A A R O R 5 [ 45 T
LA RS AR R RS EW RO ES

28 o e R AL JS 09 )5 3K Bl 22 A A iy —
ASVUES B I R DU A R i X 4, gl U 2
FanE 8 i, B . m ML h, N L
R LN a0 4 3R 0 6 B T il
BE B s u YN0 B R MR o, ys = 43 IR
FHb T ) ) A ] s B A S T @ B
B0 AT .

mgsing ¥~
_-=TIMgCosm >
- g

B8 BEHNZEHE
Fig. 8 Forces acting on the vehicle
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Fig. 9 Result of simulation of State 1
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Fig. 10 Result of simulation of State 2
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