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Demonstrative Experiments on the Magnetocaloric Effect of Gadolinium

Jong Suk Lee'
Department of Precision Mechanical Engineering, Kangnung National University, Gangwon-do 210-702, Korea

(Received July 9, 2003, revision received March 8, 2004)

ABSTRACT: Magnetic refrigeration is based on the magnetocaloric effect (MCE)—the ability
of some materials to heat up when magnetized and cool down when removed from the mag-
netic field. The available techniques for studying the MCE are: (1) direct measurements by
monitoring the change in the material’s temperature during the application or removal of the
magnetic field; and (2) indirect calculations from the experimental data of magnetization and/
or specific heat as a function of the temperature and magnetic field. The MCE of gadolinium

(Gd) has been demonstrated by direct measurements of temperature change, and isothermal
magnetic entropy changes and adiabatic temperature changes have been calculated.
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Fig. 2 Sample holder with two samples.
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Fig. 3 Result of experiment [( AH=2T).

Table 1 Temperature changes (TC) in Exp. I
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Table 2 Temperature changes (C) in Exp. II

Sample

AH=10T

AH=15T

AH=20T

Sample

AH=10T

AH=15T

AH=20T

A

14.7~159 (1.2}
17.4~19.0 (1.6)

14.3~16.2 (1.9)
18.2~20.6 (2.4)

144~16.7(2.3)
18.3~21.2 (2.9)

A

14.4~16.0 (1.6)
17.6~19.6 (2.0)

142~165(2.3)
18.3~21.7 (3.4)

143~17.7(34)
18.2~22.2 (4.0)

B

14.8~15.8 (1.0)
22.1~23.6(1.5)

14.5~16.0 (1.5)
21.0~23.1(2.1)

14.5~16.4 (1.9)
20.0~22.4 (2.4

B

14.6~159 (1.3)

22.0~24.0 (2.0)

14.3~16.6 (2.3)

20.7~23.8 (3.1)

145~17.6 3.1)

20.2~24.2 (4.0)

Sample (A : 10X20X15mm, B : 5X10X1 mm)

Sample (A : 10X20X1.5mm, B : 5X10X1 mm)
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Table 3 Temperature changes (C} in Exp. I

Sample] AH=10T | AH=15T | aH=20T

14.8~13.6 (1.2)[14.8~12.8 (2.0)]15.0~12.2 (2.8)
18.1~16.4 (1.7)[19.2~16.4 (2.8)19.2~15.7 (3.5)
14.7~134 (1.3)}14.6~12.4 (2.2)14.8~12.0 (2.8)
22.4~20.3 (2.1)21.2~18.2 (3.0)[20.4~16.8 (3.6)

A

B

Sample (A : 10X20X1.5mm, B : 5X10X 1 mm)
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Table 4 Magnetic field around electromagnet
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