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Figure 1 (Color online) Magnetic entropy changes as a function of
temperature under the magnetic field changes of 2 and 5T for
Tmj;9Ho016C020Alys amorphous alloy. Figure is taken from ref. [23].
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Figure 2 (Color online) (a) X-ray diffraction pattern for the (Tmg;Cus;)50Aly ribbon. (b) Magnetization (M) as a function of temperature (7) of
(Tmg;Cussz)g0Alyy ribbon with the inset showing the dM/dT-T curve. (c¢) The temperature dependence of magnetic entropy changes for
(Tmg;Cus;)g0Aly0 ribbon under the magnetic field changes of 1, 2, 3, 4, and 5 T. Figures are taken from ref. [27].
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Figure 3 (Color online) (a) The temperature dependence of magnetic entropy changes for Ho,oEr,)RE»(CoyAlyy (RE = Gd, Dy, and Tm) alloys
under a magnetic field change of 5 T. (b) Magnetic entropy changes as a function of temperature under a magnetic field change of 5T for
Gd,TbyDy20TM,0Aly (TM = Fe, Co, and Ni) alloys. (c) The temperature dependence of magnetic entropy changes for GdygHo,0ErygTMyAly (TM =
Fe, Co, and Ni) alloys under a magnetic field change of 5 T. (d) Magnetic entropy changes as a function of temperature under the magnetic field
changes of 1, 2, 3, 4, and 5 T for GdyoHo,0Er;0C0,0Aly alloys. Figures are taken from refs. [21,28,29].
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Figure 4 (Color online) (a) Magnetic entropy changes and (b) adiabatic temperature changes as a function of temperature under the magnetic field
changes of 1, 2, 3, 4, and 5 T for the Gd,(Tb;¢Dy;oHo;¢Er;Y9Ni;0Co190Ag10Al o alloy. The inset shows the temperature dependence of heat capacity
under O T. Figures are taken from ref. [30].

(a) s (b)

150 100 150 250 300

100 200
T (K) T (K)
B 5 (M) GdysTbosCorsAlystr<iz(a) s Mg i g S i I A (b) LB X TATAFAEREZE R, GdyeThygConAlys it 42(c)
—I"%ﬁj\g¥j§§j‘ EE%%E%& E*n(d)jﬁg %?ﬂf%iﬁﬁ%ﬂj% (e) 5 T%{%Eﬁiﬁ%'ﬁ:—ﬁ‘, RE}éTb20C020A124 (RE = Gd, Dy, Ho)ﬁé‘é@?‘kﬁﬁ”}ﬁ
Wi AR I 2R, () RE36TbagCoz0Aly (RE = Gd, Dy, Ho) & 4 [F] A5 i i 2 55 — 17 5w ~F i 9 B B A8 1 it 2. 1ok B SCik
[32]

Figure 5 (Color online) (a) The high-resolution transmission electron microscope image and (b) selected area electron diffraction result of
Gd,sTbysCossAlLys. () The high-resolution transmission electron microscope image and (d) selected area electron diffraction result of
Gd;6TbyCoy0Aly, alloys. (e) The temperature dependence of magnetic entropy changes for RE;¢Tb,CosAly (RE = Gd, Dy, and Ho) alloys
under a magnetic field change of 5 T. (f) The temperature dependence of the full width at half maximum (FWHM) of the first diffraction peak in the
synchrotron radiation curves of RE;¢Tb,0Co,0Aly alloys (RE = Gd, Dy, and Ho) alloys. Figures are taken from ref. [32].
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Figure 6 (Color online) The temperature dependence of magnetic
entropy changes for (Fey; 4Si; ¢La)96—v)14B:Nbs (x = 14.8, 19, and 23.2)
alloys under a magnetic field change of 5 T. Data are taken from ref.
[33].
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Figure 7 (Color online) The temperature dependence of magnetic
entropy changes for (Feg7;RE¢0sBo24)9sNbs (RE = Tb, Ho, and Tm)
alloys under a magnetic field change of 1.5 T. Figure is taken from ref.
[34].
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Figure 11 (Color online) (a) X-ray diffraction patterns for the Gdgy_,Ni,Aljy (x = 5, 10, and 15) alloys. (b) Magnetization (M) as a function of
temperature (7) of GdggNi oAl alloy with the inset showing the dM/dT-T curve. (c) The temperature dependence of magnetic entropy changes for
GdgoNijpAly alloy under the magnetic field changes of 1, 2, 3, 4, and 5 T. The magnetic domains characterized by Lorentz transmission electron
microscope in overfocus model for GdggNi;gAl;, microwire at (d) 98 K, (e) 225 K, and (f) 255 K. Figures are taken from ref. [39].
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Figure 12 (Color online) Magnetic entropy changes as a function of temperature for (a) Gd;,Co;oAly, (b) GdgyCosAl;s, (¢) GdgyCopAlg, and (d)
GdgsCosAlg alloys under the magnetic field changes of 1, 2, 3, 4, and 5 T. Figures are taken from ref. [40]
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Figure 13 (Color online) (a) X-ray diffraction patterns for the Gd,(MnFeAl,)¢0—, (x = 75, 80, 85) alloys. Magnetic entropy changes as a function of
temperature for (b) Gd;s(MnFeAl),s, (¢) Gdgo(MnFeAly), and (d) Gdgs(MnFeAl),s alloys under the magnetic field changes of 1, 2, 3,4, and 5 T.

Figures are taken from ref. [41].
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Figure 14 (Color online) (a) Transmission electron microscope image of (GdssTb,yC0,0Alyy)e7Fe; microwire with the inset showing the selected
area electron diffraction result. (b) The temperature dependence of magnetic entropy change for (GdzsTbyCos0Alys)100-cFe: (x =0, 1, 2, 3) microwires
under a magnetic field change of 5 T. (¢) The nanocrystalline fraction of (Gds;sTbygC0,0Aly4)97Fe; microwire as a function of current density. (d) The
temperature dependence of exponent n for annealed (Gd;5TbyCo0Aly,)e,Fe; microwires under a magnetic field change of 5 T with the inset showing
the magnetic entropy change as a function of temperature. Figures are taken from refs. [42,45].
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Figure 15 (Color online) Summary of the relationship between the peak values of magnetocaloric entropy changes of amorphous alloys, under a
magnetic field change of 5 T, and their magnetic transition temperatures. In the image, the lines connecting the rare earth-based amorphous composites
indicate that the magnetic entropy change curves exhibit a dual-peak feature and the materials can work within the range between the two peaks. Data
are taken from refs. [21,23,27-30,32,33,36,38-42].
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As global warming and greenhouse effects become increasingly prominent, there is an urgent need for new refrigeration
technologies that are environmentally friendly and highly efficient. Magnetic refrigeration technology based on the
magnetocaloric effect has great potential to meet the above requirements. However, this technology is currently limited
by the challenge of finding materials that are suitable for the magnetic refrigeration cycle and exhibit high
magnetocaloric performance. Amorphous alloys are highly promising materials in the field of magnetic refrigeration and
have attracted significant attention in recent years. This paper reviews the properties and application prospects of
magnetocaloric amorphous alloys, including rare earth-based amorphous alloys, multi-principal rare earth-element alloys,
transition metal-based amorphous alloys and amorphous composites.
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