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Table 1 Parameters of binary alloys in Er-Fe-In system
Sysem  Compound  SPEEEOW St _amennt Ref.
P6y/mmc(194) InNi2 5.274(9) 6.653(7) This work
Foln P6y/mme(194) InNi2 5.298 6.664 [9]
I4/mem (140) SisW; 12.006(8) 6.002(7) This work
Frstns P6y/mem (193) Mn;Si; 8.889 6.558 [9]
Pm3 m (221) CICs 3.7218(2) This work
Er-In Erln _
Pm3 m (221) CICs 3.745(3) [9]
Cmem(63) Pd;Pu, 9.850(2) 8.240(1) 10.494(3)  This work
Frstns Cmem(63) PdPus 9.77 7.955 10.25 [9]
Pm3 m(221) AuCu, 4.5692(9) This work
rins Pm3 m(221) AuCus 4.5644(2) 9]
Fd3 m(227) Cu,Mg 7.2781(2) This work
ErFe, Fd3 m(227) Cu,Mg 7.316(1) [9]
P6y/mmc(194) MgZn, 5.33 8.57 [9]
Erfe, R § m(166) Be3Nb 5.092(9) 24.461(0)  This work
Er-Fe R3 m(166) Be3Nb 5.086(5) 24.46(2) [9]
Fd3 m(227) Cu,Mg 11.996(1) This work
Er¢Fey; _
Fd3 m(227) Cu,Mg 11.994(1) [9]
EnFen P6y/mmc(194) Ho,Fe,; 8.505(9) 8.304(7) This work
P6y/mmc(194) Th,Niy; 8.4437 8.2678 [9]
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2) ATREVET ErppFeslns fifEEH 1 /> ErsFe, 1 3
A ErsIn S HERETI A, A4 7E 10 K Al 36 K AbA7F
TE P35 R9 S B A — U 265 PR R AR A2

3) SRR RE T, 7E 10 K TR AR
FIRESH RIS MRS ME, w3 T
ErppFelny &4 RAFE— N E BRI N 12 K A1
FM-PM i FHAS

4) ErpFesIns &4 R WL B ZE IR Wi LA, £E
7 T W3 M@ KRR B ARMA, KL I8 R
5 Er R0 o 00 L s R IR S I R e R o AE S
T A7 T W T Ja B BRI ) f RS 4 il A
H-9.9 F1=13.65 Jkg'K, 52 X R AHXS 64 = 7
AN 278.1 Jkg F1 577.4 J/kg.

2 ErpFeln; &4 5EEAHARTRE Y 10 K BT RE-T-X =06 B WERELLEL

Table 2 Comparison of main parameters of Erj,Fe,In; with corresponding data of representative refrigerant materials with

magnetic transition temperature around 10 K

Material TwK —ASy (0-5 T)/(J')kg “K™")  RCP(0-5T)/(J-’kg'")  Working span/K Ref.
Erj,Fe,In; 13 9.9 278.1 5.7-43.7 This work
Ho,CoGa, 10 13.8 287 7-32 [31]
Dy,CoGas 17 10.8 252 10-40 [31]
GdPd,Si 17 6.0% 240 7.6-29.0% [32]

ErNiln 9 15.1 229 3.2-24.3% [33]

HoNiGa 10 22.0 279 6.3-23.4* [34]

DyNig ¢7Si; 34 10.5 133 309.8 5.2-28.5 [35]

* Values are estimated from temperature dependence of —ASy in references.
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Isothermal section of Er-Fe-In ternary phase diagram at 773 K and
magnetic properties of Er;,Fe;In;

CHEN Xiang"?, NI Chao', DUAN Yu-jing'

(1. College of Physics and Electronic Information Engineering,

Neijiang Normal University, Neijiang 641100, China;

2. The Ames Laboratory, Department of Energy of the Unite States,
Iowa State University, Ames, lowa 50011-2416, USA)

Abstract: The isothermal section of the Er-Fe-In system at 773 K was constructed by X-ray powder diffraction

(XRD) in this paper. One known ternary compound, Er;;Fe,In; has been confirmed. At the same time, Solid

solutions were not detected in Er-Fe-In system at 773 K. The magnetic transition and magnetocaloric effect of

Erj,Fe,In; alloy were investigated by magnetic susceptibility and isothermal magnetization measurements. One

normal antiferromagnetic-paramagnetic transition and another abnormal one occur at 10 K and 36 K in ground

state, respectively. Due to the field-induced antiferromagnetic-ferromagnetic states at/below the Néel, there is only

a second order ferromagnetic- paramagnetic with 7c=12 K in a high field. The maximum entropy change (—ASyy)

values are —9.9 J/(kg'K) near Tc. In the magnetic field range of 0—5 T, the reversible RCP corresponding to

negative entropy change is 278.1 J/kg in an wide operating temperature region AT,,,=38 K, from 5.7 K to 43.7 K.

Key words: Er-Fe-In ternary phase diagram; RE;.,(T,).X, phase; metamagnetic transition; magnetothermal

properties
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