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DESIGN AND SIMULATION ANALYSIS OF SAFETY ACCELERATOR
PEDAL DEVICE BASED ON RATCHET MECHANISM
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Abstract: In view of the traffic accident caused by driver's mistake on accelerator pedal under special
circumstances, this paper analyses the way in which the driver tramples on the accelerator pedal, and designs a
safety accelerator pedal device based on ratchet mechanism by using the inertia force of the ball as the basis for
mistake evaluation. Three-dimensional model of the device is built by CATIA software, and finite element
simulation analysis of key components is carried out by ANSYS software. The maximum stress of ratchet, front
ratchet and rear ratchet are 152.1 MPa, 165.19 MPa and 149.82 MPa respectively, which are less than 355 MPa
of yield strength of 45# steel, and the deformation of key components is small. The result shows that the device
meets the design requirements and can prevent the driver from operating the accelerator pedal incorrectly.
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Fig. 1 Safety accelerator pedal device based on ratchet

mechanism
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Fig. 2 Structural diagram of induction mechanism by

mistake
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Table 1 Feedback regulation of device for different situations
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Fig. 3 The workflow diagram of device
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Fig. 4 Mechanical model of induction mechanism by

mistake
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Table 2 Material properties of 45# Steel
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Fig. 5 Assembly drawing of safety accelerator pedal device
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Fig. 6 Diagram of induction device by mistake
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Fig. 7 Diagram of safety auxiliary electronic control device
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Fig. 8 Stress diagram of ratchet and pawl
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Fig. 9 Deformation diagram of ratchet and pawl
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