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Influence of a magnetic field on the intermartensitic
transformation in the NiMnGa alloy is studied by measuring
the electroresistance and the low-field magnetic susceptibility of
the alloy. The effect of an abnormally large displacement of the
start temperature Ms of the intermartensitic transformation in
a magnetic field with respect to the main transition temperature
has been described. The displacement of the start temperature
of the main intermartensitic transformation was observed to
be at most 1 K in a magnetic field H = 10 kOe, whereas the
increment of Ms was T = (7  1) K. At the same time, no
displacement of the start temperature of the inverse (at heating)
intermartensitic transformation was observed. The growth of
the magnetic field resulted in a narrowing of the temperature
hysteresis of the intermartensitic transformation.
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transition between the high-temperature and martensite

T  H M=S [9], where M and

261

V.V. KOKORIN, O.M. BABIY

Fig. 1. Temperature dependences of the low-field magnetic susceptibility =max of a specimen of the Ni-Mn-Ga alloy, where max
is the maximal value of : ( ) (T ) measured at H = 0, where H is the external constant magnetic field; the temperature Ms
corresponds to the start of the direct (at cooling) martensitic transformation and the temperature As does to the start of the inverse (at
heating) main martensitic transformation; the temperatures Ms and As correspond to the start of the direct and inverse intermartensitic
transformations, respectively; Tc is the Curie temperature of the high-temperature phase; ( ) (T ) measured at H = 600 Oe
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annealed in a vacuum furnace at 973 K for 12 h.

transformations than that for the main transition. This

The electroresistance was measured using an alternating
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current with a frequency of 1 kHz. A rod-like specimen,

being the transition temperature.
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those transitions,
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L for the main transition is approximately

ten times as large as that for the intermartensitic one

T0 values are close, the
same is valid for a ratio between S of these two types
of transformations. According to the expression for T
given above, a reduction of S can lead to a substantial
increase of T for the intermartensitic transition,
provided that the values of M are comparable.
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Fig. 2. Temperature dependences of the electroresistance R of a specimen made of the NiMnGa alloy annealed at 973 K for 12 h, at
( ) H = 0; the intersections of the straight lines shown in the figure correspond to the temperatures Ms and As ; and ( ) H = 10 kOe
0
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the paraprocess susceptibility is observed. The constant
magnetic field applied at



T

Tc

results in a single-

domain state, with the magnetization reversal of the
specimen occurring at the expense of the paraprocess.
At

H

 0,

the contribution

of

domain

interfaces

dominates and, owing to the paraprocess, the peak of
the susceptibility is observed with difficulty.
The annealing at 973 K for 12 h changes the state of a

specimen. One can see (Fig. 2,a ) that the annealing leads
to an increase of

Ms up to 325 K, Ms0 up to 273 K, and A0s

up to 293 K. The variation of martensitic transformation
temperatures induced by annealing can be connected to
the increase of the atomic long-range order degree in a
superstructure of the L21 type, which is possessed by the
high-temperature phase of the intermetallic compound
Ni2 MnGa. To increase the measurement accuracy of
the characteristic temperatures of the specimen in the
annealed state, the curves describing the temperature
dependences of the electroresistance (Fig. 2) were used.
The temperature hysteresis of the main transformation
reduced substantially and amounted to 23 K.
Fig.

2,b

displays

the

dependence

R(T )

Fig. 3. Dependences of the characteristic temperatures of the
intermartensitic transformation in an annealed specimen on the
field value. Mf is the final temperature (at cooling) of the
intermartensitic transformation
0

(Fig. 2,b ). The field dependences of the characteristic
temperatures of intermartensitic transformations in an
annealed specimen are depicted in Fig. 3. It is essential

for
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Ms0

is replaced by

the

3 -martensite.

influence of the field is observed in the case of the
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under consideration becomes appreciable, resulting in
expanding the range of existence of the
temperature

3 -phase, i.e. the

Ms0 grows. The absence of a displacement of

As in a magnetic field can be explained by the following.
0
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0
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Ðåçþìå
Äîñëiäæåíî âïëèâ ìàãíiòíîãî ïîëÿ íà iíòåðìàðòåíñèòíå ïåðåòâîðåííÿ â ñïëàâi NiMnGa ìåòîäàìè âèìiðþâàííÿ åëåêòðîîïîðó òà íèçüêîïîëüîâî¨ ìàãíiòíî¨ ñïðèéíÿòëèâîñòi. Îïèñàíî
åôåêò àíîìàëüíî âåëèêîãî çìiùåííÿ â ìàãíiòíîìó ïîëi òåìïåðàòóðè ïî÷àòêó iíòåðìàðòåíñèòíîãî ïåðåòâîðåííÿ Ms ïîðiâíÿíî ç îñíîâíèì. Âiäìi÷åíî, ùî çìiùåííÿ òåìïåðàòóðè ïî÷àòêó îñíîâíîãî ìàðòåíñèòíîãî ïåðåòâîðåííÿ íå ïåðåâèùó¹ 1 Ê
ó ïîëi H = 10 êÅ, òîäi ÿê Ms çáiëüøó¹òüñÿ íà T = (7  1)
Ê. Ïðè öüîìó çìiùåííÿ òåìïåðàòóðè ïî÷àòêó çâîðîòíîãî (â
ïðîöåñi íàãðiâàííÿ) iíòåðìàðòåíñèòíîãî ïåðåòâîðåííÿ íå âèÿâëåíî. Çáiëüøåííÿ ïîëÿ âåäå äî çìåíøåííÿ òåìïåðàòóðíîãî
ãiñòåðåçèñó iíòåðìàðòåíñèòíîãî ïåðåòâîðåííÿ.
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