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Power Flow Experiment and Analysis of Driving States on
Six-wheel Electric Drive Articulated Vehicle

Zhong Heng Chen Shuxin
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract

The qualitative analysis of system power flow was made for articulated vehicle which had six
independently-electric-driving wheels running in parallel under different driving states without following
control. The system power flow model and wheel-motor power matrix were established. System power flow
was described by using power bond graph and normalized power matrix. Taking torque as the control
target, the test was performed to simulate the power flow state of permanent magnet synchronous motors
running in parallel by means of adjusting voltage. Test analysis showed that the traction and braking
power of the wheel-motor on both sides were equal when driving and electric braking straightly. The
outside wheel-motors ran into regeneration state and produced braking torque when steering angle was
large, then inside wheel-motors’ load were aggravating and theirs slip ratio increased. Speed ratio k,
increased with the increasing of steering angle, but power ratio k, decreased at the same time. The

severity of load had little effect on %k, , Torque ratio k, of the rear axle was larger than the front axle and

overload state was larger than light load state.
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Fig. 1 Power bond graph and model of six-wheels

articulated truck
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Fig.2  Straight driving power bond graph
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Fig.3 Electric braking power bond graph
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Fig.4 Steering schematic of six-wheels articulated
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Fig.6 Big angle steering power bond graph
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Fig. 10 Machinery characteristic curves of

inside and outside wheel-motors
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Fig. 12 Wheel-motor speed and power

curves under light load
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curves under heavy load
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Tab.2 Slipping state parameters

ERCER L RAILiR FEFT I E R B

e 38 L2 HL 3t DIIES % Ll F, 3t IS
n/rmim ! T/N+m 1I/A P/kW n/r+min ! T/N-m 1I/7A P/kW
952.00 20. 00 8. 89 1.99 952.00 20. 00 8. 89 1.99
960. 60 15.22 6.76 1.53 950. 28 20. 96 9.31 2.09
964. 85 12. 86 5.72 1.30 949. 43 21.43 9.52 2.13
968. 61 10. 77 4.79 1.09 948. 68 21.85 9.71 2.17

971.98 8.90 3.96 0.91 948. 00 22.22 9. 88 2.21

*3 BHZHSH
Tab.3 Electric braking parameters
2k Bl M1 LBl M2

L H, 3t LgT e DS LT gl IR
us/v I/7A n/rmin ! T/N-m P/kW n/r-min ! T/N+m P/kW
263.2 -11.9 1330 -9.90 -1.38 1330 -9.97 -1.39
225.7 -10.3 1140 -8.50 -1.01 1 140 -8.56 -1.02
184.1 -8.4 950 -6.83 -0.68 950 -6.80 -0.68
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