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Figure 1

Synchrotron XRD evidence for the noncubic symmetry of two typical “cubic” ferromagnets [5]. (a) {800}, {880}, and {888} reflections in

ferromagnetic CoFe,Oy4 at 150 K [5]. (b) {800}, {440}, and {222} reflections in ferromagnetic Tb, 3Dy 7Fe, at 300 K [S5]. For a comparison, the insets
show the peak profiles measured by conventional XRD with Ka radiation. Copyright©2008, APS.
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Figure 2 Variations of the (800)r and (008)y diffraction peaks for DyCo, under various magnetic field strengths at 30 K, parallel to the field.

(a) 0-6 T; (b) 6-0 T [8]. Copyright©2017, Elsevier.
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Figure 3 MPB in a ferroelectric PZT system (PbZrO;-PbTiOs) and in a ferromagnetic TbCo,-DyCo, system. (a) Phase diagram of PZT. (b) Phase
diagram of TbCo,-DyCo,. (¢) Synchrotron XRD profiles of cubic paramagnetic phase, rhombohedral ferromagnetic phase, and tetragonal
ferromagnetic phase [9]. (d) Temperature dependent of ac susceptibility y'. 7c and Ty denote para-ferro and ferro-ferro transition temperature,

respectively. Copyright©2010, APS.
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Figure 4 Sketched spin-reorientation phase diagram to illustrate the
mechanism of broadening the temperature span T, of sensitive
magnetostriction by modifying the slope of the phase boundary [16].
Adapted from ref. [16].
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Figure S Model for the inhomogeneous dispersion of different sizes (from atomic- to nano-scale) of m-D0; type SRO structure with Ga-Ga pairs

[27]. Adapted from ref. [27].
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Figure 6 Non-Joulian magnetostriction. (a) Room-temperature longitudinal magnetostriction along magnetic easy [100] and hard [110] axes in
Fes39Gaye ;. The single crystal was annealed at 1033 K for 30 min followed by rapid quenching. (b) Room-temperature longitudinal magnetostriction
along [100] and [110] axes in Feg, 9Ga;7 1, annealed at 1033 K for 30 min then cooled at 10 K min~ ! The NIM (blue or green) is shown separated from
IM (red). (c) and (d) Positive volume change as a hallmark of NJM for Fe;; 9Gayg; alloy. The overall shapes are shown for the cases of applied field
along [100] (c) and along the [110] axis (d) [31]. Adapted from ref. [31].
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Magnetostrictive materials can generate strain under magnetic fields, enabling the mutual conversion between magnetic
energy and mechanical energy, which makes them highly suitable for sensing, transduction, and actuation applications.
Typical magnetostrictive metallic materials mainly include Laves-phase rare-earth intermetallic compounds, Fe-based
alloys (such as FeGa and FeAl), and ferromagnetic shape memory alloys. The essence of magnetostriction lies in
magnetoelastic coupling, where the magnetic state of the material interacts with lattice strain. As a result, the crystal
structure directly influences the magnetostrictive effect. This paper reviews the research progress in these three types of
magnetostrictive alloys from the perspectives of crystal structure, underlying mechanisms, and advances in new materials
and processing techniques. It elucidates the interrelationships among these factors and offers an outlook on future
research and development trends.
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