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A Study on the Optimal Design for Aluminum Boom Shape
in High Ladder Vehicles
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r Abstract 1ﬁ

An Optimal shape design of the boom system in high ladder vehicles is performed using 3-D finite element method
(FEM). Results of structural analyses providing displacements, stresses are implemented for the optimum shape design.
Lanzcos algorithm is used for the modal analysis in order to find natural frequencies. The optimal shape including
cross sectional thickness and length of the boom system is controlled by the subproblem method besed on displacement
and Von Mises stress. It is found that a plenty of materials can be saved by using shape design optimization in high
ladder vehicles. It is also found that the natural frequency is increased until 6th mode and maintained similarly or

decreased after 6th mode.
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(a) Maximum Length of Boom system
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(b) 6th Box Ass’y of Boom System in High Ladder Vehicle

Fig. 1 Drawing of the aluminum boom system of high ladder vehicle
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(a) Finite element model of the boom system in high ladder vehicle

(b) Finite element meshes of the boom system in high ladder vehicle
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(c) Deformed shape and stress of the boom system in high ladder vehicle

Fig. 2 Structural analysis of the boom system in high ladder vehicle
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Fig. 4 Mode shapes of the boom system
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