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Deformation Analysis by Using FEA of Plastic Liquid Bottles Under Top Load Test
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Abstract

One design consideration for a plastic liquid bottle is the
capability in resisting loads on top of the bottle, as in the case of
the storage. This condition is called “top load”. The deformation
under a static top load is an index for determining the strength of
the bottle. In the model product, the shapes of plastic bottles are
complex surface, which is difficult to design a proper wall
thickness to pass the top load test. The product investigated in

this research was lubricant oil bottles from blow molding. The

wall thickness and the weight of the bottles were the key factors
in their manufacturing process. This research studied a proper
process to predict the top load deformation by using commercial
Finite Element Analysis (FEA) software. The FEA deformation
results were compared with the actual mechanical experiment,
had the average error of —12.38 % for lubricant oil bottles with

two handles, and —10.79 % for bottles with no handle.
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