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Abstract

In order to improve the braking performance of the electronic parking brake, a combination of
simulated annealing algorithm and MISQP algorithm was used to optimize the friction disc, with the
maximum braking torque and minimum friction disc volume as the objective functions. The results
show that the braking torque is increased by 10.9% and the friction disc volume is reduced by 2.014
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cm3. The electronic parking brake has two braking modes: hydraulic disc brake and electronic
parking brake. Through simulation analysis and real vehicle verification, the results show that the
braking performance of the optimized friction plate structure on the high-speed and high adhesion
coefficient road surface is significantly improved, and the braking distance is shortened by 1.08 m
under the hydraulic disc brake and 6.16 m under the electronic parking brake.
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Figure 1. Structure diagram of electronic parking brake. (a) Electronic parking brake two-dimensional diagram (b) friction
plate cross-section diagram (c) electronic parking brake physical diagram
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Table 1. Comparison table of parameter values before and after structure optimization
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Figure 3. Disc brake simulation model
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Figure 4. Simulation of hydraulic disc brake mode and real vehicle speed
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Figure 5. Braking distance between simulation and real vehicle of hydraulic disc braking mode
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Figure 6. Movement diagram of sliding screw nut mechanism
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Figure 7. Screw nut mechanism compaction process
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Figure 8. Brake clearance of actuator structure
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Figure 9. Simuink simulation model of electronic parking brake
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Figure 10. Simulation of electronic parking brake mode and real vehicle speed
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Figure 11. Braking distance between electronic parking brake mode simulation and real car
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Table 2. Braking results under different road surfaces before hydraulic disc braking mode optimization
= 2. MEEAHEEX A HATAERBE TIN5 R

R THGR R I T B LUK T
30 5.952 10.40 20.46
60 22.50 40.76 80.62
90 46.35 90.52 176.99

Table 3. Braking results under different road surfaces after optimization of hydraulic disc braking mode

= 3. REERFERAMUETFBEE THHIEER

I TRt T T T B S UK R T
30 5.817 10.34 20.45
60 22.11 40.67 80.61
90 45.43 90.51 176.98

Table 4. Braking results under different road surfaces before electronic parking braking mode optimization
4 BFRHEHIZRNMARIAERE THHIzER

HEE TR I T B UKk T
30 16.54 23.67 38.51
60 54.36 77.41 122.89
90 112.45 160.72 253.18

Table 5. Braking results under different road surfaces after electronic parking braking mode optimization
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R TR P BT HEUKE T
30 15.93 23.54 38.45
60 51.82 77.13 122.72
90 106.63 160.28 252.93
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Table 6. Braking results under different road surfaces before hydraulic disc braking mode optimization
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30 6.17 1151 227
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Table 7. Braking results under different road surfaces after optimization of hydraulic disc braking mode
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R TR I PR B UK I
30 6.0 11.45 22.68
60 22.78 45.12 89.32
90 46.89 100.23 183.95

Table 8. Braking results under different road surfaces before electronic parking braking mode optimization
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30 16.89 25.86 43.62
60 55.61 84.68 136.95
90 115.01 176.02 279.79

Table 9. Braking results under different road surfaces after electronic parking braking mode optimization
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