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Study on Correlation of Vickers Hardness and Strength of Zr-4 Alloy Cladding Tube

Zhang Haiqin, Wang Xufeng, Qu Jingwen, Zhou Jun, Yang Feng, Zhang Wei
(Xi’an Western Energy Material Technologies Co., Ltd., Xi’an 710299, China)

Abstract: Hardness reflects the ability of metal materials to resist external pressure within a local range, and there is
an inherent relationship between hardness and strength. By room temperature tension and Vickers tests, the relationship
between Vickers hardness and strength of Zr-4 alloy cladding tube was investigated. Via least square method, the
regression equations between Vickers hardness and strength is established. The regression equations are y; = 5.764x—
544.215(R*=0.997), y,= 5.743x—647.90 (R* = 0.998), respectively, and the accuracy of linear regression equations was
analyzed. The results show that there is an extremely strong positive correlation between Vickers hardness and strength
of the Zr-4 alloy cladding tube. Based on the regression equations of Vickers hardness and strength, the relationship
between Vickers hardness and tensile strength, yield strength of Zr-4 alloy cladding tube is also investigated. Using
rigid-plastic exponential hardening mathematical model with initial yield stress, the relational expression of equivalent
deformation and strength is established. The equations are o, =297.37+353.13¢,* | o, =453.57+306.47¢," |
respectively, and the correlation coefficient are 0.96 and 0.97.
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Fig.1 Scatter plots of Vickers hardness-strength of Zr-4 alloy
cladding tube: (a) Vickers hardness-tensile strength;
(b) Vickers hardness-yield strength
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Fig.2 Sampling locations and size of Zr-4 alloy cone
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