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Abstract: The Ni,In-type hexagonal MM'X alloys is a new kind of potential magnetic phase-transition functional materi-
als. Based on the magnetic martensitic transformation, they exhibit excellent magnetic-field-induced martensitic transfor-
mation and magnetocaloric effects. The structure, magnetism and research history of MM'X alloys are introduced, and,
the recent investigation progress of the magnetoresponsive properties are summarized. The ideas, methods and results dur-
ing the exploration and improvement of the representative MnNiGe and MnCoGe systems are clarified. The tailoring and re-
alizing of the magnetostructural transitions, especially the building of Curie temperature windows for paramagnetic-ferro-
magnetic martensitic transformations, are intensively shown. An outlook for the potential applications and advantages of
MM'X alloys are also given.
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Fig. 1 Lattice of Ni, In-type MM'X alloys shown in

ab plane (a)and ac plane (b)

K, WRTLIAE M55 M X R A% 58, W] L
B, XS X MICIE S XY R] TR B PR L
{190 B NG 1 LA T B A — S o MM X A 4

JE AP A N e B M
[6] X J55- 43 Ja 2d f 2¢ £, B -[ER /N, Hifm] Al DB
JRAESE LA AR T T MORF A4 2a B, W M
Xz E FZ L w7 U G . AT 2 —
B4 T MnCoGe 14 1 i (1 CBE IR, anl&l 2 i
No ATLLFEH Co, Ge ZIAIAFTER AL T 4, XJ 0
& Co-Ge Huiidtfraetb. tTILmMEE HA RAYRE . W
FERTy W, M'X FRXT MM'X BB BEAS 4540 2 5 55
ok PR P T 3t ek e 4 T B R MY X IR
SERPE M JTER B SR T E AR

), 7 v

Wi il

v
LLLLLS

B2 MnCoGe 75 fBEAH (110 ) fb T 22 70 B 14 BE 1
Fig. 2 Electron density difference map in (110) plane of
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Table 1 Basic parameters of some MM’ X alloys
Compounds  T/K Ti/K My/ng  TE/TN/K My/ wy
MnCoSi® 1165 2.6 410 (AFM) %)69((%'2))
MnCoGe * 420 260 2.7 355 3. 86
MnCoSn - 145 2.1 - -
MnNiSi* 1210 615 2.4(Mn)
MnNiGe * 483 205 356 (AFM) 2.75(Mn)
MnFeGe - 220 2.0 - -
FeCoGe - 370 2.2 - -
FeNiGe - PM - -

£ X = Si—>Ge—Sn BALFIIH, BiE X 1181
BB, REPEISCT BN O, SR To B RSB
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Table 2 Lattice parameters of Mn, 4,; CoGe alloy for high- and
5 154 low-temperature phases coexisting at room temperature
% 2r Z:: Parameters Hexagonal  Orthorhombic A/ %
% Py a, =c,/nm 0.531 45 0.593 23 +11.6
T b, =a,/nm 0. 408 50 0. 382 46 -6.4
g’ ' MnNiGe ¢, =3a,/nm 0.704 33 ~0.5
V,=2V,/nm’  0.076 80  0.159 80 +4.0
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Fig. 4  Magnetic-field-induced metamagnetic transition of MnNiGe

martensite (a) and composition-dependent magnetic transition

of MnNiGe, _,Si, martensite (b)
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Fig. 7  Magnetic martensitic transformation (a) and magnetic-field-

induced martensitic transformation (b) of Mn; (;Coq ¢, Ge alloy
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