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Transient heat transfer and heat storage effect in thermoelastic martensitic
transformation
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Shape memory effect occurs by raising the temperature of shaﬁe memory
material after deformation. The original shape can be recovered after the heating. The heating
process requires additional heat energy to that of the heat capacity. The amount of additional heat
is the latent heat or the heat of sublimation. We know that the latent heat for melting ice is used
for ice packs and ice pillows. The latent heat of shape memory alloy can be used to cool down the
temperature of electronic devices without the accident of water leak. In order to develop
engineering application of the latent heat of shape memory alloys, present study has examined the
amount of heat and the heat transfer effect. In particular, it is found that the latent heat of
Nickel Titanium alloy, which is known for the medical use in blood vessels stent, is largest among
various shape memory alloys. The alloy is a promising candidate for the latent heat storage
material.
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Table 1

Table 1 Former data on the latent heat per unit weight of various shape memory alloys.

alloy Jig ref. alloy Jig ref.
Cu-Zn-Al 2.3 [41 Ni-Al-Mn-Fe 12.3 [11]
Cu-Al-Ni-Cr 7.4 [7] Ni-30Mn-20Ga 6.3 [12]
Cu-Al-Ni 9.2 [8] Ni-20Mn-25Ga 10.2 [13]
Fe-30Mn-6Si* 6.3 [9] Co-Ni-Ga 1.3 [14]
Ni-36Al 5.9 [10] Ni-Ti ~35 [15-18]

*in mass %
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Fig.2 Martensitic transformation of the B1° martensite forming the domains of the plate group
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