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Abstract : Most commercial vehicles have adopted the hydraulic power steering system. To reduce fuel consumption
and to improve steering controllability, a hybrid electric power steering system is being developed for commercial
vehicles. In this study, the HILS (Hardware In the Loop Simulation) system equipped with a commercial vehicle hybrid
electric power steering system was developed and the vehicle dynamic performance of a truck with the steering system
was evaluated. The hybrid electric power steering system is composed of the EHPS motor pump, column mounted EPS
system, and ball nut steering gear box for heavy commercial vehicles. The accuracy of vehicle models equipped with
the HILS system was verified with comparisons between the simulation results and field test results. The road reaction
forces of the steering system were generated from the vehicle model and verified using field test results. Step steering
tests using the verified HILS system were carried out and the performance of a newly developed commercial vehicle
hybrid electric power steering system was evaluated.
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Fig. 1 Components of hybrid electric power steering system
of a commercial vehicle
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Table 1 Vehicle specification

Description Specifications

Vehicle weight 6,921 kg
Vehicle height 3,200 mm
Vehicle width 2,070 mm

Roll inertia 4,002.2 kg -m’

52,264.0 kg-m’
50,641.1 kg+m”

Pitch inertia

Yaw inertia

773 2 TruckSim 2} Rl o] =5 35317
flste] FaA Aol =512 H A A (step steering
test) & AASHATHAFE A EAT9). AbF 2l
H“ 7ﬂJJrQ‘r SAzS vashy] skl S4E =
S TruckSim®] %38 Aoz JH3ch
OEX}”«]TQ —u}\é 2] A AR-g-st
THEE, 8 SR E e
’\]B‘P“K‘r oA B wf
3 wlaL A3} 2wk o] A8

e

b

—

Y
%o JE
ol

i

1

=

AL
. Ooll

o > Ly i m&

o
e
agQ

+93
]
=90 % o]

El
ol
& o
>
W

S
M
(3

loﬂ&'érzriod'
Hull-ﬂoﬂﬁi—‘
bt

2.3 HILS A|AR] £81X gz
TS HILS Al 2~8le] 42314 S x4
o G823 A1 At valskevh

]_

ol
oo 32

BN

106 EIANSASEHE=2E 253 w15, 2017

+ Gyoojae Choi

0.5
o 04 NN
Z v
2 03
. /
[} N
g 02 F!eld tgst L
8 / —©—— Simulation
[
T 0.1
8 )
©
- 0 A
-0.1
0 2 4 6 8
Time [sec]
(a) Lateral acceleration
12
- -
/Q\—W/\/
o 8
[0
g’ Field test
3 —©—— Simulation
g 4 //
o
&
> 0 g
-4
0 2 4 6 8
Time [sec]
(b) Yaw rate
12
g’ Vo VA
(0]
=
<L
o 04
C
© // Field test
E —©6— Simulation
0
-04
0 2 4 6 8
Time [sec]
(c) Roll angle

Fig. 7 Comparisons between field test (KATECH) and
TruckSim simulation results
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Fig. 8 Kingpin moment of a front wheel
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Table 2 Test conditions (right turn)

Description Value
Vehicle speed 60 km/h
Steering input 40°
Road friction coefficient (1) 0.8
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Fig. 11 Comparisons of field test and HILS model simulation
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Table 3 Test conditions (step steering input test)

Description Value
Vehicle speed [ km/h ] 40, 60, 80
Steering input [ deg ] 85,47, 35
Road friction coefficient (1) 0.8
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Fig. 14 HILS test results in step steering input test
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