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The elastic constants (c) of Ti-Ni-based
alloys in the vicinity of the M, temperature
(the temperature at which the martensitic
transformation starts upon cooling) in the
parent phase were systematically meas-
ured recently as a function of temperature
to study the precursor phenomena of the
alloys, as shown in Figure 1. The primary
characteristic of the alloys is that both
¢’ and ¢y decrease with decreasing tem-
perature. The softening in ¢’ is common in
the thermoelastic transforming alloys, as
Zener predicted, but the softening in c,, is

decreasing temperature, even in most trans-
forming alloys. The softening in ¢y, was
recently correlated with the creation of
monoclinic martensite (B19’), since ¢y, cor-
responds to the resistance for the shear
{001}(110), which is required to create the
monoclinic angle of B19" martensite.
Although the temperature-dependence
of ¢’ and ¢y is similar, as the second char-
acteristic, the temperature-dependence of
the elastic anisotropy (A = cy/c’) differs,
depending upon the type of martensitic
transformations in the alloy system, as

for the alloys transforming from B2 to
B19’, A decreases with decreasing tem-
perature, while for the alloys transforming
from B2 to B19, A increases with decreas-
ing temperature; for the alloys transform-
ing from B2 to R, A becomes flat near the
M temperature.

These behaviors can be understood in
the following way. In the first case, ¢’ and
¢y become comparable with decreasing
temperature by causing a decrease of A
with temperature. Thus, both {001}(110)
shear and {110}(110) shear operate, and
lead to B2-B19’ transformation. On the
other hand, in the second case, {110}(110)
shear becomes predominant, since A in-
creases with decreasing temperature,
which leads to a B2-B19 transformation.
In the third case, we cannot correlate the
flatness of A near M, but we also notice in
this case that ¢’ takes the same value at the
M temperature, irrespective of the com-
position of the alloy, which is justified by
the Landau theory. For more details, see
the following recent references.
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Figure 1. Premartensitic behavior observed from the temperature-dependence of elastic constants in Ti-Ni-based alloys.
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