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Direct balancing force analysis of distributed drive
electric vehicle

Abstract

The rapid development of the automotive industry has promoted the convenience of
transportation and economic prosperity, while environmental pollution, oil crises and traffic safety
problems have also followed. In order to meet the development trend of the times, people began to
promote new energy vehicles, among which the direct pendulum torque stability control technology
of four-wheel independent drive electric vehicles is one of the hot areas.

In this thesis, the model of four-wheeled electric vehicle is first analyzed. Completed in Carsim
software, including the modeling of the body, transmission, suspension and other systems. At the
same time, based on MATLAB/Simulink, a four-wheel hub motor model and a vehicle speed
controller were built, and a linear two-degree-of-freedom model was established.

In addition, the stability of the vehicle was studied, and the two parameters of evaluating the
stability of the vehicle were selected as the control variables of the thesis, and the top controller
based on the sliding mode control strategy was designed to calculate the additional pendulum
moment, and the fuzzy control strategy was introduced to compare it. The underlying controller
realizes the optimal distribution of four rounds of torque based on the quadratic programming
algorithm.

Finally, the simulation experiment of double-shifting line of high-speed high adhesion
condition and high-speed low attachment limit condition is carried out. The results show that the
sliding mode control system has the best tracking effect on the swing angle speed and the center of
mass lateral declination, and the weakening of the peak of the parameters is the most obvious,
especially in the case of the harsher the working conditions, the effect of the fuzzy control is poorer
than the sliding mode control, and the vehicle stability margin under the sliding mode control is

higher.
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The inertia properties are for the sprung mass in the design configuration, with no payloads Advanced settings {optional license required)

Basic v
Sprung mass: 1430 kg (] Edit radii of gyration
Roll inertia (hod: 700.7 kg-m2 R 0.700 m
Pitch inertia (lyy): 1765 kg-m2 Ry: 1111 m
Yaw inertia (lzz): 1765 kg-m2 Rz 1111 m
Product (bey): 0 kg-m2  Inertia and radius of gyration are
Product (baz): 0 kg-m2 related by the equation: | = M*R*R

Product (lyz): 0 kg-m2 Radii must be specified with numbers;
formulas are not supported

2.1 EH ARG




External
Transmission

EXP_AVy_RZl TIF.-WP':WO UT_D2_R

External 1 External T. —_—
Engine Trans.

Import variables from the external model to

VehicleSim model. The keywords (i.e. IMP_***)

denote the suggested importing variables.

» IMP_MY_OUT_D1_R EXP_AVy_R1
Export variables from VehicleSim model to the External .
external model. The keywords (i.e. EXP_***) denote Differential

the suggested exporting variables.

el Power flow
External engine model v
External torque coupling model =
External transmission model I
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External

Transfer Case

External
Differential
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External transfer case

External front differential

External rear differential
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iDrive shaft roll effect for solid-axle suspension:

Cause positive roll h
The drive shaft applies a roll moment between the
engine mass and differential. Most drivelines cause
positive roll of the engine mass during acceleration.

[J Front drive torque pitch effect on engine

[J Rear drive torque pitch effect on engine
Check these boxes if the engine body pitches in
reaction to the drive torque (e.g. the differential is
mounted on the powertrain body unit). If not
checked, the drive shaft applies a roll moment on
the engine body.
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