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Abstract

In order to verify the feasibility of the design of the mechanical structure part of the autonomous
steering wheel return system under the static condition of the vehicle, this project adopts Solid-
Works to analyze the three-dimensional modeling of the wheels as well as the (rack-and-pinion)
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steering gear of the electric power steering system (EPS), and calculates that the cross-tie bar un-
der the autonomous steering wheel return state of the vehicle has to provide the steering torque
of at least 228.58 Nm, which can be obtained by the torque equation. The torque of the rack and
pinion is 18.10 Nm, and then the finite element analysis is carried out, and it is concluded that the
maximum stress value of the rack and pinion under the corresponding torque is 7.575e+08 Pa, the
maximum displacement is 3.194e-01 mm, and the maximum strain is 1.896e-03, all of which are
in the tolerable range, and therefore the design is reasonable.
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Figure 1. Tires do not return to the right position when the
vehicle is parked
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Figure 2. System working principle
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Figure 3. Mechanical structure of the autonomous steering wheel return system
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Figure 4. Wheel-to-floor assembly
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Figure 5. Torque generated by the motor
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Table 1. Helical gear parameter equation
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Table 2. Parameter equation for helical rack
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Figure 6. Rack and pinion assembly
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Figure 7. (a) Front axle assembly; (b) Steering knuckle assembly
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Figure 8. Rack and pinion meshing diagram
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Figure 10. Displacement map
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Figure 11. Strain map
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Figure 12. Safety factor map
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