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Study on the accuracy problems for identifying the vickers hardness by
instrumented indentation method

MA Dejun', WANG Jialiang', XTAO Fujun?, SUN Liang', HUANG Yong'
(1. Department of Mechanical Engineering, Academy of Armored Force Engineering,Beijing 100072, China;
2. Nanjing Military Representative Bureau,General Armament Ministry, Nanjing 210024, China)

Abstract: To analyize the accuracy in identifying the material’s Vickers hardness by instrumented
indentation, the finite element analysis method was adopted to obtain the theoretical values of
Vickers hardness of different materials. The theoretical accuracy of three representative instrumented
indentation methods  (ISO method, Kang method and Ma method) for identifying material’s
Vickers hardness were analyzed respectively and verified experimentally. The results show that, 1)
The theoretical errors of the three methods in identifying material’s Vickers hardness have all been
decreased at first and then increased with W./W. Among them, the Vickers hardness identified by
the ISO method is generally larger than the theoretical value, and that identified by the Kang
method is generally smaller than the theoretical value. 2)The theoretical error in Vickers hardness
identified by the Ma method is the smallest but its theoretical accuracy is relatively higher
compared with the other two methods. 3)When 0.01<W./W,<0.3, the theoretical errors in Vickers
hardness indentified by these three methods are different as different 7 and n values are taken.
When 0.3<W./W <0.85, the theoretical errors are closer to each other. The analytic comarision of
this paper has served as a theory basis for studying the new instrumented indentation for
identifying Vickers hardnesses.
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