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Design of Carbon-Free Car Steering Mechanism Based on ADAMS Software

Wang Zheng, He Guoqi. Hu Zeng
('School of Mechanical Engineering, Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: For a better 'S’ type trajectory of the carbon-free car, applies the parametric modeling capabilities and
simulation capabilities of the ADAMS software to simulate the crank-rocker mechanism, sine mechanism and RSSR space
four-bar linkage mechanism for carbon-firee car steering mechanism. Compares the simulation results and draws the conclu-
sion that sine mechanism is the best direction-control mechanism for the carbon-free car through the relative parameter
design. It provides theoretical reference for steering mechanism design of carbon-free car.
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Fig. 1 Model of no quick return crank-rocker mechanism
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Fig. 2 ADAMS model of no quick return

crank-rocker mechanism
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Table 1 The design points coordinate of ADAMS model

Bt A Loc_X Loc_Y Loc_Z
POINT_1 (=DV_L1/2) 0.0 0.0
POINT_2 (DV_L1/2) 0.0 0.0
POINT_3 (=DV_L1/2) (DV_r) 0.0
POINT_4 (DV_L1/2) (DV_L3) 0.0
POINT_S (=DV_L2-DV_L1/2) (DV_r) 0.0
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Table2 Design variables of ADAMS model

A R Real_Value Range Use_Range
DV L1 100.0 (-10.0, 20.0)  yes
DV r 20.0 (-10.0, 10.0)  yes
(SQRT(DV_L1"2-
DV L2 (DV_L3'COS(DV_baijiao” (-10.0, 10.0)  yes
DTOR/2))"2))

DV _baijiao 40.0 (-10.0, 10.0)  yes

DV L3  (DV_t/SIN(DV _baijiao/2d)) (-10.0, 10.0)  yes
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Fig. 3 The plot of the rocker swing angle in one cycle
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Fig. 6 The optimization results
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Fig. 7 Schematic diagram of sine mechanism
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Fig. 8 The two limit positions of sine mechanism
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Fig. 9 ADAMS model of RSSR mechanism
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Fig. 10  The rocker swing angle law curve for RSSR mechanism
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Fig. 11  Average value of swing angle during one circle
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Fig. 13 The variation of rocker swing angle after optimization
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