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Simulation Analysis and Structure Improvement
of Safety Brake for Tower Crane
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Abstract; This paper study the clamping characteristics of the existing tower crane safety brake
during the brake process,and the problem of the large clamping force impact of tower crane safety
brake is solved which affects the life of the friction plate. Analysis the structure and the working
principle of hydraulic caliper disc brake, and the multi-body dynamics model of safety brake for
performance analysis is build up with Solidworks and ADAMS , the dynamics simulation upper gate
process of safety brake is carried out under rated clamping force comditions,and the original model
is improved by TRIZ theory based on the simulation results. The results show that the maximum
clamping force overshoot 92% of the original device,and the maximum overshooting moment is
just the moment of maximum impact of the pull rod ; Under the rated clamping force conditions, the
clamping force impact of the improved brake is reduced by 44% relative to the original model and
the response time is reduced by 50% . So we can get the comclusion that the rated clamping force
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of the brake can be reduce by changing the elastic connection of the pull rod,and the comprehen-

sive performance of the improved proposals is better than the existing models, which can improve

the performance of the product significantly.

Key words : tower crane ;safety brake ;simulation analysis;structure improvement
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Fig. 5 Dynamics simulation model of the brake
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Fig.7 Clamping force response curve of upper gate
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