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Modeling of Luffing Mechanism of Folding-Boom Lorry Crane

Du Wenzheng, Lu Fei, Xie Zheng, Zhang Jinxing
(No. 2 Department, Second Artillery Engineering University, Xi’an 710025, China)

Abstract: Aiming at the problem of the lack of existing literature about the dynamic characteristics of the luffing
mechanism of folding-boom lorry crane, the rigid and the flexible model were respectively established. Based on the
flexible multi-body dynamics theory, the folding-booms were modeled as flexible manipulator arms and the dynamic
characteristics of the luffing mechanism were analyzed. The flexible multi-body dynamics equation of the luffing
mechanism was established by the Lagrange equations. The corresponding simulation system was established in
Matlab/Simulink. Through the derivation and numerical solving of differential equation, the booms’ movement was
analyzed. The simulation results indicate that the flexible arms’ motion is the coupling between the whole rigid motion and
elastic deformation. Although the coupling has little influence on the whole motion, it affects the hoisting precision of the
hoisting because of the high frequency disturbance during the rigid motion.
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