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Abstract
This research studies the optimum shape design 

methodology for mechanical parts under variable loads. The 

design objective is to reduce the mass of the part with a stress 

constraint. The method is developed for two dimensional load 

cases. The design process starts with a simple finite element 

model of the part with a uniform material distribution. Upon 

solving for stress distribution for each and every load case, virtual 

stress distribution is computed from a union product of stress 

fields from all load cases.  The material is then redistributed to 

each element by adjusting the element thickness according to the 

element’s virtual stress. Once the redistribution process is 

completed, the elements that have relatively less material are 

removed and the designs evolve to its new shape. The process is 

reiterated until no further improvement can be obtained. The 

method is utilized in the design of a simply supported beam 

under moving load. The optimum design obtained has significant 

mass reduction. 
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