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Structural Design and Optimization of Lifting Mechanism
for Elevating Platform Vehicle
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Abstract

To meet the operating requirements of an airport elevating platform vehicle lifting a 4500 kg load within a lifting range of 480-2200
mm, an optimal design of the lifting mechanism was carried out. By adopting the cooperative operation of an auxiliary lifting
cylinder and a main lifting cylinder, the required thrust of the cylinders was effectively reduced. The virtual displacement method was
used to calculate the thrust of a single cylinder as 294 kN at a height of 780 mm, and the accuracy of the result was verified by Pro/
E simulation. Aiming at the insufficient stiffness of the original scissor arm structure, an optimization scheme combining triangular
stiffeners with rectangular tubes was proposed. The simulation results show that under a load of 68600 N, the maximum stress of
the optimized structure is 268 MPa, and the maximum deformation is reduced from 16 mm to 4 mm, which meets the strength and
stiffness requirements.
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