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"Fracture of Shape Memory

Alloys"

Experimental, numerical and analytical works on Shape
Memory Alloys (SMAs) have recently increased, but
more studies on fracture behavior of SMAs are still
needed. The effects of phase transformation on fracture
toughness are major topics of numerical, analytical and
experimental investigations, but there are not many
detailed works.

In this presentation both experimental and numerical
results of the effect of phase transformation on fracture
behavior of a superelastic Nitinol will be introduced:
Experiments are conducted with edge cracked thin

Nitinol plates, and the displacement field around the

crack tip is obtained using Digital Image Correlation (DIC).

Phase transformation region and stress intensity factors
are calculated using both DIC and ASTM E399. Then,
using a 2-D finite element model under plane stress
loading, fracture mechanics parameters such as J-
integrals, energy release rates, COD and stress-intensity
factors are evaluated. The effect of stress-induced
martensite transformation on fracture toughness is

discussed.
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