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Toughening and Toughness Evaluation of Hard Ceramic Coatings: A Critical Review
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(1. School of Materials Science and Engineering, Chongqing University, Chongqing 400044; 2. Nanyang Technological
University, Singapore 639798)

Abstract: Hard ceramic coatings are always brittle and lack of toughness. They are prone to crack and fail when in con-
tact with large foreign impact. The low toughness limits the use of ceramic coatings in engineering. Toughening of hard
ceramic coatings is one of the hot spots. In common ways, improving the toughness of hard ceramic coatings was usually
at the cost of hardness, however, the design through optimization of coating architecture to reduce the defects (e. g. ,
densification, etc. ) can improve toughness without loss of the hardness. In other words, the coating with both high
hardness and high toughness can be obtained by microstructure design or phase transformation. Currently, synergistic
effect on several methods is becoming a trend. For toughness measurement, there is no common method, however, micro

cantilever bending method,scratch method and indentation method are usually used for their simpleness and practicality.
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