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Study on the biaxial tensile behavior of commercial pure
titanium at room temperature

Miao Zihao"?, Chang Le"*’, Zhou Changyu"’, He Xiaohua"’

(1. School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, Jiangsu, China; 2. Institute
of Reliability Centered Manufacturing (IRCM), Nanjing Tech. University, Nanjing 211816, Jiangsu, China)

Abstract: In this study, biaxial tensile tests were conducted on the commercial pure titanium plates us-
ing cruciform specimens. The impact of biaxial tensile stress state on the mechanical properties was ex-
plored through Digital Image Correlation (DIC) to capture the strain response. The effect of biaxial
tensile stress states on the mechanical properties of specimens was discussed. Compared to uniaxial
mechanical properties, the biaxial loading material strength demonstrated a significant improvement.
When the loading rates of X-axis and Y-axis are equal, the yield strength and tensile strength of the ma-
terial reach the maximum. Electron Back Scatter Diffraction (EBSD) was further employed to analyze
the influence of the biaxial load ratio on twinning behavior. Under uniaxial tension along the rolling dir-
ection (RD) or transverse direction (TD), the volume fraction of twins was found to be small, while
there were more twins under biaxial loading and a maximum volume fraction of twins under equal load.
Notably, when the load in the transverse direction exceeded that in the rolling direction, the volume
fraction of tension twins surpassed that of compression twins.
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Table 1 Chemical composition of TA2 %
Fe C N H (6] Ti
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