21050000062004 BlE 13 EJEM. tbd

B4 % 5 I e S Vol. 42 No. 5

2021 -5 H Chinese Journal of Scientific Instrument May 2021

DOI: 10. 19650/j. cnki. cjsi. J2107483

—%FPBﬁE%%I@?H#ﬁHE]E‘J;"-T %Uﬁ]*%iuiiﬁ_ﬁé?
wit T S LigtfR

ZHEN L E A I E R AR
(1. BIETALRFHM TSR S 230009; 2. SAE T KRFRGE 588 TR%RE A0 230009)

T E TSI SR T A 2R A AR S T R T — ﬁh—‘bﬁ?‘lﬁjﬁf‘%ﬂlﬁ B, B IR B A

AR LI, TR ) B T B AR P T 3 T B RN 0 PR A Bh R G AR AL AT T R — [ TR RS B 1T T

B S B B T ZE AR SIS IR R G0, R T S — T T VR ] Sh AR S A R AR Eﬁﬁ?&”%%ﬁﬁﬁﬁr#ﬁﬂ%b 5
SEIRT TRV B I _L DL 120 km/h 1SR BE I SIS, A0 H 3R T e B AR RS R, LT M 1 U0 00 B R ST i sl

ARSE T 3. 1% , FLTE GR35 6 v T 5 A AR A 5 B — BT T o Sl B 4 s 0 40 T ) S S 5 5 LB SE AR W) & s IRZE B T B35 R 8

KEREFRIZAUN 6. 2% , BRERHIBOR BT,

KRR IR S BBI IG5 5  H B FR B S AL 5 B T R

RE4SHES: U463.5 THII3 XHARIRES: A EXRREFRSERE: 460. 15

Design, analysis and experiment of an automobile braking simulation
test-bench with real-time adjustable adhesion coefficient

Wang Daoming', Dong Tao', Shao Wenbin', Zi Bin', Chen Wuwei’

(1. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Automotive and Transportation Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract:In order to realize accurate simulation and real-time adjustment of the road surface adhesion coefficient (RSAC) during vehicle
braking simulation test, an automobile braking simulation test-bench ( ABSTB) was designed which is capable of simulating different
RSACs in real time by controlling the excitation current of an magnetic powder clutch. Then, a simulation model of a single-wheel
automobile braking system based on road surface recognition (RSR) was built, and braking simulations were performed under the single
road surface and the jumping road surface, respectively. An experimental system for the automobile braking simulation was developed to
carry out the automobile braking simulation experiment on a single road surface and the tracking control experiment of the RSAC under
the jumping road surface, respectively. Research results show that the braking distance reduces by 3. 1% under the RSR-based optimal
slip ratio condition compared with that under the fixed target slip ratio condition for braking on the wet asphalt road surface at an initial
speed of 120 km/h. The phenomenon becomes more obvious under the road surface with a low RSAC. Moreover, experimental values of
vehicle speed and wheel speed basically consist with simulation values under the single road surface. The maximum tracking error of the
RSAC is only 6.2% , which proves that the tracking control effect is satisfactory under the jumping road surface condition.

Keywords : automobile braking simulation test-bench; road surface adhesion coefficient; real-time simulation; road surface recognition
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Fig. 1 Automobile braking simulation test-bench
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Table 1 Main parameters of the target vehicle types
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braking simulation test-bench
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Table 2 Initial conditions and results of the braking simulation under the single road surface condition
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Fig. 9 Results of the braking simulation under the single road surface condition
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speed and wheel speed during automobile braking on

snow road surface
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