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Fig.1 A steering trapezoidal mechanism
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Fig.2 Three views of the spatial projection of a wheel-kingpin
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Fig. 3 Planar motion of the Ackermann linkage system
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Ackermann linkage system
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Fig. 5 3D solid model of a McPherson suspension-steering system
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Tab.1 Key parameters of the McPherson suspension-steering

system
e #FR Hufe LA
B FHI NS 14. 87 (°)
y FAH A 7.39 (°)
i LA 0.1290 rad/mm
L WK 677.55 mm
l, BERLFF 370. 70 mm
I3 LR K 156. 27 mm
h 47 2 M 178. 68 mm
L GIEIRNES 1566. 50 mm
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Fig. 6 Comparison of front wheel steering angle between left and

right steering
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Fig. 7 Changes in the steering trapezoidal transmission ratio of the
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Fig. 8 Absolute value change of relative error of steering angle
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Transmission characteristics analysis and simulation verification of steering

trapezoidal mechanism

HE Zhenghan
(Xi’an University of Science and Technology, School of Architecture and Civil Engineering, Xi’an 710054, China)

Abstract : Ignoring the steering trapezoidal mechanism or assuming that the steering angles of the left and right front
wheels are the same will reduce the accuracy of vehicle path tracking, steering aligning torque calculation and steering
trapezoidal mechanism optimization.In this paper, the transmission ratio function of the steering trapezoidal mechanism will be
constructed and the steering angles of the left and right front wheels will be calculated to reveal the reasons for the steering angle
differences caused by the steering trapezoidal mechanism.Through the structural analysis of the steering trapezoidal mechanism,
its motion is divided into the spatial motion of the wheel-kingpin and the planar motion of the Ackerman linkages. Projecting the
spatial geometric position between the wheel and the kingpin, calculating the relationship between the kingpin and the steering
angle using the spatial vector, the wheel-kingpin transmission ratio is derived.The equivalent steering trapezoid is projected from
the Ackerman linkages, and its transmission ratio function is derived by constructing the auxiliary angle of the steering trapezoid
and the triangle of the Ackerman linkages. The total transmission ratio function is composed of the wheel-kingpin transmission
ratio, the steering gear transmission ratio and the steering trapezoidal transmission ratio. Its correctness and accuracy are verified
by comparing the Matlab/Simulink numerical simulation and the Adams/Car motion simulation results. The results show that the
variation of the long side of the Ackerman linkages triangle is the main reason for the inconsistent steering angles of the front
wheels; within the steering range, 0°~27°, the absolute value of the maximum relative error of the steering angle calculated by
the total transmission ratio function shall not exceed 3.21%.

Key words: Wheel-kingpin motion; Ackermann linkage system; Steering angle difference; Steering transmission mecha-

nism; Steering simulation



