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Effect of Temperature Cyclic Aging on Scratch Resistance of Polypropylene Surface
Cheng Jie", Liang Sheng’, Chen Bin",-Gong Haiwen', Chen Wei", Zhang Jianwei'
(1. School of Mechanics and Engineering Science, Zhengzhou University, - Zhengzhou 450001, China ; 2. Henan Province Industrial Technology
Research Institute of Resources and Materials, Zhengzhou University, Zhengzhou 450001, China)

Abstract : The effects of temperature cyclic aging (one temperature cycle means that, firstly, the temperature rises from room
temperature to 90°C, after holding for 999'minutes, the samples cool in the furnace to the room temperature for keeping 0.5 hour) on
the scratch resistance of polypropylene (PP) surface were mainly investigated. Through tensile tests, compression tests, differential
scanning calorimetry analysis and scratch tests, the mechanical properties, crystallinity of surface layer and scratch behaviors of PP
were tested. The experimental results show that, with the increase of temperature cyclic times, the tensile and compressive proper-
ties do not show significant change within the scope of the study, and the changes are not regular. However, the scratch responses of
PP, i.e., the increment extent of scratch depth with increase of scratch normal force and friction coefficient under the similar normal
force during scratch process, first show obvious increments and then tends to be stable generally. The crystallinity of surface layer
decreases firstly and then tends to be stable. The change trends of the scratch responses have a certain relationship with the crystallin-
ity of surface layer, which indicates the surface scratch resistance of PP is mainly influenced by the properties of surface layer of PP.
This conclusion has certain guiding significance for improving the scratch resistance of polypropylene during its service.

Keywords : polypropylene ; temperature cyclic aging ; scratch ; surface layer ; crystallinity ; mechanical property
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