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Determination of Mechanical Property of Polymer Material with Inverse Method using

Optimization Technique and Finite Element Method
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Abstract

Determination of mechanical property of polymer material as the Young’s modulus must prepare
specimen with shape according to testing standard. To cut specimen from a product for testing is the method
which obtain the mechanical property nearly the material of that product. However, the complex shape of
produces is impractical to cut specimens. This research proposed inverse method to calculate the mechanical
property of the high density polyethylene (HDPE) which used to produce lubricant oil bottles without cutting of
bottle wall. The optimization method had been used to arrange simulated results of top load on the lubricant oil
bottle with finite element method to predict the Young's modulus. Therefore, the Young’s modulus was
determined according to the ASTM D638 standard to compare and verify the inverse method. The comparison
shown the Young’s modulus of the inverse method deviated from experiment less than 0.61%. This error can
satisfy to further use the inverse method for determining the Young’s modulus for the other products.

Keywords: Mechanical Property, Polymer, Inverse Method, Optimization, Finite Element Method.
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