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Fig. 3 Comparison of indentation hardness of

PMMA using Vickers and conical indenters
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Fig.5 Scratch results of PP: (a) Vickers indenter; (b)conical indenter
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Fig. 6 Scratch results of PP: (a)tangential force; (b)scratch depth
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Fig. 7 Scratch results of PMMA: (a) Vickers indenter; (b)conical indenter
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Fig.8 Scratch results of PMMA: (a)tangential force; (b) scratch depth
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Experimental investigation on the effect of indenter shape on
indentation and scratching behaviour of polymer materials

HUANG Kezhen, ZHAO Siwei, ZHANG Jianwei,
ZHANG Xiaofang, PENG Liquan, WANG Qiuju

(School of Mechanics and Safety Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The indentation and scratch experiments are carried out systematically for polypropylene
(PP) and polymethylmethacrylate (PMMA), to explore the influence of the indenter shape on the
indentation and scratch behaviours of polymer materials, and analyze the stress concentration
sensitivity of the indentation and scratch response of polymer materials. The results of indentation
tests show that under different indenter shapes. the hardness of PP decreases slightly with the
increase of the load. The hardness of PMMA changes a little. The indentation hardness values of PP
and PMMA using Vickers indenter are larger than those using conical indenter. The results of scratch
tests indicate that the scratch deformation and damage behaviours of PP and PMMA are different due
to different indenter shapes. The indenter shapes also influence the tangential force and the scratch
depth.

Keywords: polymer material; indenter shape; indentation; scratch



