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Abstract

Based on two major cases of truck rollover, this paper constructs a dynamic model of Dongfeng
heavy duty truck turning through reasonable simplification, then through the rigid body mechan-
ics theory and MATLAB, the main reasons for the truck rollover are analyzed. In order to solve the
problem of truck rollover, a safety valve and gyroscope are designed to prevent truck rollover. The
main conclusions include: 1) Rigid body mechanics can simplify the analysis of the rollover prob-
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lem of trucks due to turning and tilting of the carriage. The conclusions are consistent with the
actual situation. 2) The centrifugal force and the angle of rotation are approximately linear; the
faster the vehicle speed is, the greater the angle of rotation is, and the greater the deflection angle
of the carriage is, the more easily the vehicle will roll over. 3) Both the safety valve and the gyros-
cope can provide effective torque to prevent rollover, which has very important guiding signific-
ance for the design of anti-rollover structure, optimization design and safety control of large trucks.

Keywords

Dongfeng Heavy Duty Truck, Rollover, Bernoulli Equation, Safety Valve, Gyroscope Principle

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

P b EBUF N 2020 4 H RETFSEHT, EFE WL ik 463 0nl, Siyictn i 7 196,618
femi N B, Hrp AR IZ R Ry 342.6 12, SHEREE—, ABRIZHAREDY 60,171.8 LA,
Y1) AERFERE SN, MEXTET M FT R H AR TE, e A BRI R R T R A R
PR KGR B, inbd 1 s, AR A 8O T S AT A 2 4 P Ak 2 W Mg [ 2],  Ebtwr: ABS s
HEFCSENG . IE TR AR K 36 1 22 4l AR A

BRI (Truck) 2 —Fh L BN B SR B TH AR A (O R T 23], T REE R4 Tk A & Je
TREATRR) 2 s PR 2 s 32 31967 . 2020 4F 9 H 15 H 11 1, —Wisfissil b4 b T EH S i
PRSI M RN S B, B SRR R B T A BRIV Y, I EIE R 8 ABETS, 11 AR
IS E R[4 2021 41 A 26 H R4, —liahin £ G K 44247 B3 [ 37358 9 R RS 3E Ak A 2 VM
B ETGHgE -, SEEEEEOEE AN, FE A RO AT R, e B K AR
Jil5]e ETREBWE L, WRECK, BRSNS, DETHHBUREEE N ZE, ERE0dET,
(ESE RN B i SN T 95 b d o W N 7 i RGBTSR B R SV G R 2 s e =
Bz et T A R

(@) 7B (b) % AT I B 2 S g I

Figure 1. Dongfeng heavy-duty truck [2]
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Figure 2. Dynamic model of truck rollover
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Figure 3. Simplified model of truck turning
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Figure 4. The relationship between centrifugal force and rotation angle
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Figure 5. Fitting analysis. (a) The conventional variance relationship be-
tween percentile and centrifugal force; (b) The relationship between the
conventional residual of centrifugal force and the fitted centrifugal force; (c)
The relationship between the conventional residual of centrifugal force and
the wheel angle
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Figure 6. Simplified model of truck load
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Figure 7. The relationship between the moment of gravity to A
and the deflection angle
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Figure 8. The relationship between the change in the moment of grav-
ity and the deflection angle
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Figure 9. The relationship between supporting force and deflection angle and
wheel rotation angle
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Figure 10. Schematic diagram of the posi-

tion of the jet reaction force
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Figure 11. Schematic diagram of gyroscope installation
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Figure 12. (a) Schematic diagram of the gyroscope; (b) Schematic diagram of the gyro rotor
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Figure 13. Schematic diagram of the rotation of the gyro
rotor
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Figure 14. Schematic diagram of the rotation of the gyro
rotor disturbed by external forces
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Figure 15. Torque offset diagram
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