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Simulation of Nanoindentation Tests of Plasma Sprayed NiCr-Cr;C, Coatings

Based on Digital Image Processing

ZHANG Yong-ang, WANG Yin-zhen, FENG Tao, YU Zhen—qi, LI Chun-peng
(College of Mechanical and Electronic Engineering, China University of Petroleum, Qingdao 266580, Shandong)

Abstract: Digital image processing (DIP) technology was used to extract meso—structure of plasma sprayed
NiCr-Cr; C, coating and a finite element model including random distribution pores was then built to simulate
the nanoindentation test. Image segmentation was processed using grayscale threshold. After that, the edges
of pores approximate to the original micrograph were obtained by wavelet transform. Based on this diagram,
the calculated porosity was 6. 88%. Finally, through geometry vectorization algorithm, the finite element
mesh was generated to model the nanoindentation process in consideration of pores. The modeling load—depth

curve agrees with with the experimental curve, which indicates the combination of DIP and simulation can be

used to link microstructure with macro—mechanical properties.
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Fig. 1 Load—depth curves of the NiCr-Cr; C, coating
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Fig. 4 Edge detection results based on wavelet transform
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Fig. 5 Calculation model of meshed coating structure
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