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Layered Coordinated Control of Anti-lock Brake for Electromagnetic

and Frictional Integrated Brake System

Hu Donghai He Ren
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to study the anti-lock braking control mechanism of the electromagnetic and frictional
integrated brake system and improve the anti-lock braking control performance, the anti-lock braking
model was established. And the layered coordinated anti-lock control method was put forward according to
the braking control features of electromagnetic brake and electronic hydraulic brake. The hardware in the
loop simulation platform of electromagnetic and frictional integrated brake system was used to verify the
validity of this mathematical model. The comparative study which simulated the dry asphalt, ice and snow
and docking pavement was carried out on the anti-lock braking performance of electromagnetic and
frictional integrated brake system, high-performance and low-performance electronic hydraulic brake
system. Conclusions are obtained as follows: using the electromagnetic brake to control the optimal slip
ratio in the process of anti-lock control could fully realize the same anti-lock control effect of high-
performance electronic hydraulic brake system with a certain amout of braking intensity provided by low-
performance electronic hydraulic brake system. In the design process of the electromagnetic and frictional
integrated brake system, the reasonable match of braking performance of electromagnetic brake and
electronic hydraulic brake minimizing reliance on the hydraulic control elements of the electronic
hydraulic brake would reduce the manufacturing difficulty and cost of the electromagnetic and frictional
integrated brake system.
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Fig. 1  Schematic diagram of electromagnetic

and frictional integrated brake
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Fig. 9  Curves of anti-lock brake in dry asphalt pavement
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Fig. 10  Curves of anti-lock brake in ice and snow pavement
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