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Figure 1 Load-unloading diagram of the indenter pressed into the sample under load
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Figure 2 Typical load-displacement curve in nanoindentation experiments
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Figure 5 Load-displacement curve for pure PP and different CB content
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Figure 8 Creep depth variation of pure PP and different contents in 60-second load-bearing section
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Table 2 Calculation table of creep characteristics relaxation time of each component
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Figure 9 Linear fit results of the standard creep equation
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Figure 10 Curve of creep compliance versus time for the duration of the load
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Study on the Mechanical Properties of Carbon Black/Polypropylene
Composites Based on Nanoindentation Technology

YAN Xiao-xin, CAI Hong-lei, ZHANG An-jiang, SHAO Yu, ZHANG Ming-hua" , DU Jian-ke
(Faculty of Mechanical Engineering & Mechanics, Ningbo University , Ningbo 315000, China)

Abstract: Mechanical properties such as elastic modulus, hardness and creep behavior of CB/PP composites filled with
carbon black were studied by nanoindentation. The results shows that due to the strengthening effect of carbon black
particles on CB/PP composites, elastic modulus and hardness of the composite increased with the increase of CB content.
The creep stress index and creep characteristic relaxation time of pure PP and CB/PP composites were obtained, the results
show that the increased content of CB not only increases the creep stress index of the composite but also improves the
hardness and fatigue resistance. At the same time. with the increasing of CB, the creep characteristic relaxation time of the
composite decreases, which indicate that the CB particles effectively hinder the movement of the polymer molecular chain.

Key words: Nanoindentation; Elastic modulus; Hardness; Creep stress index; Creep characteristic relaxation time
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