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Abstract

The buffer is the key device for ensuring passenger safety when an emergency occurs. In this paper, a
new type of elevator buffer with constant-force is designed by using cam-spring constant torque and
inverse screw drive mechanism. The working principle of the buffer is studied based on the impact
dynamics theory, and the dynamic characteristics analysis and dynamic simulation, the performance
curve of the buffer and the performance optimization parameters are obtained. The results show that
the buffer has excellent cushioning performance, with the advantage of not taking up the pit space.
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Figure 1. Sketch of a new type of high speed elevator buffer
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Figure 2. Sketch of Constant torque mechanism and bidirectional
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Figure 3. Sketch of reverse screw drive mechanism
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Figure 4. Sketch of force analysis
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Figure 5. Dynamic simulation model
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Figure 6. Results of dynamic simulation
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Table 2. Error analysis of angular acceleration simulation
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Figure 7. The results of dynamic simulation
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Table 3. Error analysis of buffer force simulation
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Figure 8. Buffer force versus displacement curve
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Figure 11. Numerical results of impact response under different buffer force
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Figure 12. The curves of buffer coefficient versus damping ratio under different stiffness coefficients
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Figure 13. The curves of rebound velocity versus damping ratio under different stiffness coefficients
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