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Progress on Negative/Zero Thermal Expansion Properties of
M n-Based Antiperovskite Compounds
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Abstract: Nearly zero thermal expansion (NZTE) materials have a high dimensional stability with a less possibility producing
thermal stress under variable-temperature environment. Therefore, they can be used in aerospace, microelectronics, optics, precision
devices and other fields. Mn-based antiperovskite compounds Mn;AX (A=metal or semiconductor element, X=N or C) have attracted
recent attention due to their negative or nearly zero thermal expansion (NTE/NZTE) properties within a wide temperature range,
isotropy and easy regulation. MnsAX compounds exhibit rich magnetic structures, and their NTE/NZTE properties are closely related
to the magnetic phase transitions and intense lattice—spin correlation. The magnetic structure and magnetic phase transition can be
changed via optimizing the composition, thus effectively regulating the thermal expansion behavior and obtaining other functional
properties. The existing methods to obtain the wide temperature range NTE/NZTE properties mainly include the broadening of the
NTE behavior in the magnetic phase transition temperature range, regulation of specific magnetic phases that critically affect
negative/zero thermal expansion properties, and multi-phase composition of the materials with different therma expansion
coefficients. This review represented the experimental and theoretical studies on the regulation of abnormal thermal expansion
behavior of Mn;AX antiperovskite compounds in recent years. The effective regulation and in-depth analysis of the abnormal
NTE/ZTE properties of Mn-based antiperovskite compounds can reveal the physical origin of the anomaly in thermal expansion,
which can greatly promote the application of these materials. This review also summarized recent research progress on the regulation
strategy and mechanism of the NTE/ZTE properties of Mn-based antiperovskite, and prospected the future direction in this field.

Keywords: antiperovskite compounds; negative therma expansion; nearly zero thermal expansion; strong lattice-spin correlation;
magnetic transition
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(c) Profile difference (lops—l cac) according to different magnetic structures
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(d) Temperature dependence of |attice variation, ordered magnetic moment and r(T)

R, is residua variance factor of the refinement and R, is the weighted residual variance factor; FM is ferromagnetic component (green arrows in Fig. 4(b)) of
the magnetic structure and T AFM is triangular antiferromagnetic component (black arrows in Fig. 4(b)); ZTE and NTE represent zero and negative thermal

expansion, respectively.
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