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Fig.2 Magnetic moments as a function of temperature for

Mn; 25Feo70Po.50Si0.50 during heating process®”!
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Fig.3  Lattice parameters as a function of temperature for

Mn; 25Feo70Po.50Si0.50 during heating process”®”!
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Fig.5 Curie temperature and the peak value of isothermal

magnetic entropy change of MnFeP 5Sig s alloys prepared

by different synthetic approaches
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Tablel Magnetocaloric propertiesof MnFePysSios alloys prepared by different synthetic approaches

Synthetic approach

Fe;P content Tc/K Thys/K ASE* /J'(kg~K)'1 AT./K

Arc-melting, annealed at 1323 K for 90 h, quenched!®®!

Ball milling, assisted microwave heating at 360 W for 20 min, annealed at 1373 K

for 2 h, quenched™"

Droplet melting!*”

Ball milling for 10 h, annealed at 1373 K for 25 h, quenched[so]

Ball milling for 1 week, sintered at 1373 K for 5 h, followed by annealing at 923 K

for 50 h, slowly cooled™"

Ball milling for 60 h, sintered at 1373 K for 5 h, followed by annealing at 923 K for

50 h, slowly cooled®

Two-step melting, annealed at >1423 K for 2-3 h, rapidly cooled"!

7.5% (2 T)
85.4wi% 282 40 .
18.1(5T)
6(2T)
74.63wt% 224 48 .
152(5T)
85.8vol% 210 11 3.6(2T) -
87.4wt%  348.6 31.1 - -
14 (1 T)
- 332 35 302 7) -
4237)
- 310 - 72%(2T) -
152T) 7.6Q2T)
0,
96wt% 365 18 0GT) 20T

Note: Tc—Curie temperature, Ty —thermal hysteresis, AS’y* —the peak value of isothermal magnetic entropy change, AT,s—adiabatic

temperature change, *—approximation from the figures in the cited papers
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Fig.8 Effects of annealing condition on the peak value of isothermal magnetic entropy change of Mn-Fe-P-Si alloys
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Resear ch Progress on the M agnetocaloric Effect of Mn-Fe-P-Si Alloys

Luo Lin ', Shen Hongxian ', Zhang Lunyong ', Jiang Sida?, Sun Jianfei '
(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

(2. Space Environment Simulation Research Infrastructure, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The magnetic refrigeration as a potential alternative refrigeration technique to the conventional vapor-compression technique
attracts much attention for its high energy efficiency and environmental friendliness. The magnetic refrigeration is based on the
magnetocaloric effect of magnetocaloric materials which is the critical component of magnetic refrigerators. The application of the
magnetic refrigerators depends on the performance of magnetocaloric materials. Among various magnetocaloric materials, Mn-Fe-P-Si
alloys attract extensive attention and are considered as promising magnetic refrigerants near room temperature due to their giant
magnetocaloric effect, low material cost and tunable magnetocaloric performance. Therefore, this research reviewed the recent research
progresses on the magnetocaloric effect and performance modulation of Mn-Fe-P-Si alloys in order to provide a reference for the further
research on the Mn-Fe-P-Si alloys as magnetic refrigerants.
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