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Abstract

Liquid containers are used in our daily life and industries with increasing
demands each year. These liquid containers are produced by Blow Molding method.
The process is sophisticated in wall thickness control and created material waste. This
research applied engineering methodology in the liquid container designing process
using Computer-Aided Design/Computer-Aided Engineering (CAD/CAE). The design
emphasized on High Density Polyethylene (HDPE) lubricant oil bottles that required
product-testing methods, which influence the design parameter of the product. The
research studied containers behavior and investigated factor effect the accuracy of
stress analysis using Finite Element Analysis (FEA) under the standard product-testing
methods: pressure test, top load test and drop test. The study was made on four
lubricant bottle shapes and 3-bottle capacities ranging from 0.5 to 5 liters. The average
error at standard testing conditions was found between 5.9% to 12.3%. Since the blow
molding process can not control the wall thickness with high precision, results are less
accuracy than other processing methods which produce precise dimension such as the
injection molding. This research concluded with a step by step summarized the
procedure on using CAD/CAE, as a guide for the liquid container design process. The
mass calculated from FEA can use as a preliminary for setting the blow molding
machine, as well as the parison control for the wall thickness in the weak area, making
less time for fine tune the machine. The result showed the mass reduction gained from
over design using these designing processes. The best benefit also depended on the

machine’s resolutions in mass and thickness control.
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