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Abstract 23 44 09

The objectives of this thesis were to design a hinged opened-closed cap for a container and to
choose a suitable polymer for a long product lifetime. Three types of polymer were selected for
study; HDPE, PP homopolymer and PP copolymer. The tensile and flexural strength, as well as the
impact resistance were measured. The results of tensile and flexural tests found that the PP
homopolymer has the greatest tensile and flexural strength, while the results of the impact test found
that the PP copolymer has the greatest impact resistance. Computer simulations of plastic flow were
conducted to analyze process capability. The results found that the PP copolymer has the longest
processing time. The results of product design showed that adding a curved recess located along the
center line of hinge reduced failure. Caps were molded from the polymers and repeatedly opened
and closed to determine the life time using a specifically designed flex test machine. The results
show that caps made of the PP homopolymer and the PP copolymer have a long lifetime, greater
than 30,000 cycles, while caps made of HDPE have a short lifetime, less than 1,000 cycles. It is
concluded that the PP hE:mopolymer is the optimal polymer to produce the hinged opened-closed

caps.





