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The Simulation Research of ABS System based on Simu-
link
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Abstract: Taking the single wheel vehicle model as the research object, the mathematical model of the auto-
mobile ABS system is established under the Simulink environment. The overall model of the ABS system is
established by using the logic control strategy with the dip ratio as the main reference value. The simulation
results are compared with those without ABS. The results show that the ABS system can significantly im-
prove the braking performance of the vehicle and thus improve the safety factor of the vehicle during braking.

Keywords: Simulink; ABS; Logical control; Braking ability

EF Simulink BI;5%F ABS R4 {HEMR

A X3t

HRAGE RN S A LR, K,

400074

W OE: RN EmER hAFR S, £ Simulink 3R T 474 F ABS A9 AL, RALEH

BAZTBRAFANTHITEF R, 235 TAE ABS 2 84K EA,
TR AT, R A, A% ABS A4 TUAS E IR

Z3.
X##i7]: Simulink; ABS; Z#ix4): 4|3hiE4s

155

ABS R4 —FhBisthlsh R, W LAERE
30 T B AR5, TR m 4 AT 2 4
A REEATELES, BaRE. EEAEAE
GBI E B OLI LR 2, R R TE AT B B A 1
UKE BRI SR A0 N B 2B, RE S NI ER
HACHEHT, M S EHI S B K, TR HAtR e &
SHEGMM L, KRETHIERGES), A
%, Few MAT AR 4s[1]. ABS RGN —F E5)
ZAEE2], ERERNNERAHIEMATRT, R
Al e IR A A Kb 3) 77, B il R AT e AR
K, BEm L eI s . ASCAE Simulink FREE T
MHIRE ABS RGUEHT BT H, JF5 ABSHIH
U 2T 07 B S SRR b, AT B HUBE S 3 R G NHA
LB R I I L

2 ABS EXE/RS TSR

ABS R4 — iR ifas . AR IT AT 45 55
ML, HEAFZEAN ABS R4 HAAF N4

5% ABS #9%|3) T AT A
AE QR DAL, A 5 & A B T 0 A

=

©

Ffzifi v, ABSFEARH BN ZEMNE 1R,

FREMG Y AT

FE

Figure 1. The sketch map of ABS basic component
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Figure 2. The sketch map which shows the working process of the
anti-lock braking system
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Figure 3 The analysis chart of wheel force.
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Figure 4. The relationship of Ground braking force and brake
system during braking Power and adhesion
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Figure 5. The relation curve of Slip rate and adhesion coefficient
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Figure 6. The model of Vehicle dynamics
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Table 1. The data table of slip ratio and adhesion coefficient
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W | MR | wEE | WHR | B | WER

S100% | Hu | S100% | Hp | S100% | Hp
0 0 35 0.940 70 0.790
5 0.400 40 0.920 75 0.770
10 0.800 45 0.900 80 0.750
15 0.970 50 0.880 85 0.730
20 1 55 0.855 90 0.720
25 0.980 60 0.830 95 0.710
30 0.960 65 0.810 100 0.700
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Figure 7. The relation curve of adhesion coefficient - slip ratio
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Figure 8. The model of ABS brake system
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Table 2. The argument list of the simulation of vehicle
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Figure 10. The correlation curve of with or without ABS slip rate
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Figure 11. The correlation curve of with and without ABS speed

11. BT ABS FEiExTEL %%

80

70

60 -

EABSH E w, ||

ceeeogreees 1] ABSHE L W,
50 i

20|

i (rad/s)

30

20

10+

0 I
0 2 4 6 8
I} 1] (s)

Figure 12. The correlation curve of with and without ABS speed
curve
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Table 3. Comparison of simulation data of braking condition
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