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The electronic-pneumatic hill-starting assist control for
heavy-duty vehicles with AMT

WANG Hong-liang, ZHAO Xi-jun, LIU Hai-ou
(School of Mechanical and Vehicular Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Based on the North-Benz 2627 heavy-duty self-discharging car, the hill-start assist control system was designed. The
system reconstructed the parking break system on the characteristics of the parking break system, so the parking break system
could be controlled automatically. The mechanical change of the vehicle which started on a hill was analyzed. The hill-start con-
trol strategy and software were designed based on the mechanical change of the vehicle and the characteristics of the clutch work-
ing process. The accelerative pedal and the clutch were controlled with the parking system as a whole. The control strategy’s ef-
fectiveness to solve the problems that the engine stopped burning and that the car drove back down the hill for the reasons of the
improper control between the hill-start courses was validated through the actual test.
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Fig.1 Pneumatic structures of the parking break system
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Fig.2 Reconstructive parking break system
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Fig.3 Analysis of the force on the wheel and the vehicle
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Fig.4 Trend of the alterative forces on the vehicle
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Table 1 Relaxing time of the parking break system
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Fig.5 Process of hill-starting
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Fig.6  Structure of the software
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Fig.7 Curves of the hill-starting process
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