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Fig. 1 Structure of folding boom aerial work fire-truck
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Fig. 11  Angular variation curve 2 of the second boom
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Fig. 12 Dynamic deflection 2 of the first boom tip
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Research on vibration characteristics of folding boom system

for aerial work fire-truck

LI Sheng', TENG Ru-min',

WANG Xin',

WANG Dian-long™', LI Jie

( 1.School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2. Dalian YILIYA Construction Machinery Co. , Ltd., Dalian 116024, China )

Abstract: The folding boom is widely used in aerial work fire-trucks (AWFs). In order to improve

AWFs' working performance, an important way is to control the dynamic response of the tip platform

during operation, whose foundation is how to solve the bending vibration equation of the boom

system. As an example of folding boom system of 110 m AWF, the bending vibration equations for

each boom are established, and then, the first three-order deflections curves of vibration shape

function and corresponding natural frequencies of the first and second booms are obtained by the

Hamilton principle. According to the elevation angle of the second boom, response curves of the

dynamic deflections of the first and second booms tip are simulated in Simulink with this actual case.

This study provides theoretical preparation for vibration control of AWFs tip platform.

Key words: folding boom; aerial work fire-trucks ( AWFs); vibration characteristics; dynamic

deflection



