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Mechanical Analysis of Shape Memory Alloy Beams under
Asymmetric Bending

YANG Jingning, WANG Yongxiang, MA Liansheng

(School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; Based on the bending theory of beams, combining with the constitutive relationship of shape memory al-
loy materials, the asymmetric bending of shape memory alloy beams under concentrated load was studied. Consider-
ing tension-compression asymmetry on both sides of the tension and compression in the process of bending, tension-
compression asymmetry coefficient was introduced, by using the step-by-step method. The stress distribution,
neutral axis displacement, curvature and phase boundary of the beam sections of the I-shaped cross-section shape
memory alloy beam were analyzed. The results show that under the same load, the maximum offset of the neutral ax-
is displacement increases with the increase of tension-compression asymmetry coefficient. Under the same tension-
compression asymmetry coefficient, the displacement and curvature of the neutral axis increased with the increase of
load; as tension-compression asymmetry coefficient increased, the proportion of mixed phase increased gradually,
the proportion of martensite phase decreased, and the asymmetry of phase boundary became more obvious. Under
the same conditions, the rectangular section is more suitable. The cross section of I shaped cross section was prone

to occur phase transformation.

Keywords ; shape memory alloy; tension-compression asymmetry coefficient; phase transformation; phase boundary
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