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Steering torque direct control strategy for vehicle electric power steering system
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Abstract; To improve the steering easiness and road feel of the vehicle, an electric power steering

(EPS) system with the steering torque as the control target was developed. A Simulink based

simulation model was built for the vehicle EPS system on the basis of the analysis of the mathematics

model of the EPS system. The simulation results show that the developed EPS system improves the

steering easiness and road feel, at the same time, the control performance of the system does not

change with the parameters of the system and has stable steering torque characteristic.
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Fig.1 Schematic diagram of EPS
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Fig. 2 Control strategy
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Fig. 3 Steering torque characteristic map
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Fig. 4 Steering torque characteristic map
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Fig.5 EPS simulation model based on Simulink
Jot e T A A T . TEREAT R G
SEE IR A JC I B R 2l R SR R AR R A2
7% o [ INF 2 AN b BEY . 5 8 B AR 48 Y B AR
Je ARSI PR PR 1 . 05 B H Y 3 2= B
AR R o SR S A 6 I IR LB [ R
GEEAT T MM RS a1 iR B R
li] 28 2% 2 BT 0 1) 2 Sl A8L Bk L WIEE L B PR RELE L%
R IR 0 2= 5 2 147 2% S 14 750 F 1 A0 A —
AP B, N S0 Y SR K, IR Ak R
3 — Vi 181 52 AN By PO 4 58 R 4% S R0 — 2 B

e,
Yol A SRR ARG T
T. = K.(0, — ) (3)
Tp
HALEh R
T O + Boly + Tansgnly, + K, (0, — L) = T,
T
(4)
Waksh J12E il
M, p+ B, p+ Fsgnp+ K, p =
Keg — L) 4 Kaineg _ 2.y (5
L rp L Tp
B AL RN
Li+Ri+ K0, = u (6)
T, = K,i (7

KD T LA S5 R 5 B 9 HLAL
B BHJE R8s 0. S e 1) SEHE A1 5 0. W HLBLEL A5 T
e AL SRR R I B s T Dy DL RE e 0 5 B
N AR RS BEE T 5 T 0 BAMLI 5 BE 4 5 0 5
Ko N R AL AR HLAT WU E 5 B, S ki 25 BHLJE R 8K
o /NS AR s ML 1A 45 R4S B S AR 5 p
N RS s Ko D AL L3 R 4G R Oy AL AL A
AXEE BH s L o R AL AR IR 5 o O AL A R S
2.2 EHISREE

) g R oy ) S B ) B 1) 5 R R M

He PID R | A He B il 455 Ee . PWM A5 e 21 B, 4
K 6 s,

Z
0, Il Outl J—’IT/-‘ kl*nu:mn
HLHE BB Tpw
PID 15 4% T,
" G
B 6 ¥=hlagEa
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Fig.7 Simulation result about steering easiness
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Fig. 8 Simulation result about road feel
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Fig. 9 Tracing effect of steering toque characteristic
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Fig. 10 Effect on the steering torque characteristic

arose from the change of system parameters
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Fig. 11 Effect on the steering torque characteristic

arose from road pulse force
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