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Design of a vehicle warning device based on the inner wheel difference

ZHOU Lei, HU Qinru, GONG Shuchen, LIU Youjun
(School of Civil Engineering and Mechanics, Huazhong University of
Science and Technology, Wuhan 430074, Hubei, China)

Abstract: In order to reduce the collision incidence with pedestrians or vehicles due to the inner wheel
difference during cornering, a theoretical model is established to calculate the inner wheel difference.
Taking Dayun N8V heavy truck compound 8 X47. 6 m dump truck as an example, the paper explores
the inner wheel difference at different turning angles, in which a warning device is designed to establish
a connection with the rotation angle of the steering wheel and construct the control system. The
system selects the shading plate material and controls the moving distance of the shading plate with the
rotation angle of the steering wheel. The warning device is installed on the side of the car body. While
the car is cornering, the position of the shading plate is adjusted by the steering wheel to illuminate the
dangerous area formed by the internal wheel difference, so as to warn pedestrians and vehicles. This
study can make the design of automobile warning device more intuitive to more accurately identify the

automobile dangerous area and strengthen the warning role.
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(1) Fig.1 Calculation of inner wheel difference

with front wheel angle as variable
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Table 1 Calculation of inner wheel difference Table 2 Relationship between rotation angle of the steering
with front wheel angle as variable wheel and moving distance of the shading plate

WA O N, PR ) WA ) R IE M/ m LR IR m

1o 0. 608 90 6 0. 36 0. 64><107:1'

180 12 0.73 1.30x10°*

20 L.23 360 24 1,48 2.64X10°°

30 1.86 450 30 1.86 3.32X10°°
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Fig. 3 Design process of control system
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Table 3 42 stepper motor parameters

LiRs PRIFEEHE/(N e m)  HEm /A MEMHE/Q MHfEE/H IR bt/ (kg » m?)
J-4218HB1401 1.4 2.3 3.8X10°
J-4218HB1402 1 4.7 7.7X107°
0.31 ) 4 360
J-4218HB1403 0.7 9.0 1510 *
J-4218HB1404 0.5 18.6 30X 10
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