
� 39� � 1� ��������	                             Vol.39, No.1

2010�      1�                       RARE METAL MATERIALS AND ENGINEERING             January 2010

�����2009-01-14

���	����	
��	
������������������0352nm030 


���!"#$%$1965�&$'(&$��)*����+$�� 200072$,-.021-56333870$E-mail: xlhou4@staff.shu.edu.cn

Gd

0.95

Nb

0.05

��������	

����� ����	�
 ��������

(��)*$�� 200072)

� ��/0 X123145678�9:;<=>? VSM@ABC�DE��,FGH? 400 I$1 h9JKLM

N Gd

0.95

Nb

0.05

OP��9:;QRSTU.V= Nb�WXYZ[\] Gd�^_`a$bUcdef\] Gd��9

:;$g)h9`[i 3.1 KjWk 3.5 K$1.5 T�lmg)�n[o 3.99 J/(kg·K)pGd

0.95

Nb

0.05

OPqr 400 I$1 h

9JKL$^_`adef 2 K$g)h9`[?g)�n[sYtua�jWQveN Gd wx$\]y��z�

Gd

0.95

Nb

0.05

OP{|M}$~�����0��������Q

����Gd

0.95

Nb

0.05

OPph9`[p�n[p9JK

�������TM274 ������A �����1002-185X(2010)01-0126-03

��������	
����������

������������������� ��!

"#$%&��'()*+,)%-.)/0()1

234567896,#:�����;<=>�

$#�����?@A45BC�DE������

FGHIJK"LC23MNOPQR�STU6

�V�WXYZ[\8

$#�����]H^K_J^`a��B�

����Ibcd8eFfghij$#���kl

mnH���Ibcdiop�qrsGdtGd

ur

[1]

8rs Gd vw$#���Ibcdxyz

{�|}#~w 293 K��@A$#���� 4f 3

7��=�������� J�7/2, �����O�2

3�O�[%&8Gd;<=w���$#���

cd�[%&����

[2]

8 

D�.q Gd �������A�����]

H^K_J^8w��,=��� ¡¢£ Gd �O

�[%&�¤H_J Gdw¥d�� Gd

0.95

Nb

0.05

u

r�[%&¦§YZ8 

��������

ur¨©=ªw Gd

0.95

Nb

0.05

�mH Gd)Nb 

q~«w 99.9%8nH¬�¢�F WK-II M®0¯

°�±²C³´=µ¶·¸¹8w¢ºur=ª«

»¼�½¸¹¾¿ÀÁ³´ 5 Â8ÃÄ½¸¹ÅÆ

JK-100y¯°[@Ç²C¦§¯°�[@Ç�[@Ç

IÈwÉÊ²Ë[Ì 400 Í�¢# 1 h�°�Î$#8

ªÏ½³´Ä¸¹K[@ÇÄ¸¹�Ð�=ÑÒw 4 

mmÓ4 mmÓ2 mmkÔ�F XHYÕ/�[%&Ö

�×ÖØkÔF 1.2 T �ÙÚÛ[#Ü�F VSM

ÝLake Shore7300Þ ß�kÔ�àáÖ�kÔâ#

�ãÜ�XRDªäF D/max2550y×åh¦§8 

������	
�

�±³¸ Gd

0.95

Nb

0.05

ur�<æ[@ÇÄ

Gd

0.95

Nb

0.05

ur XRD çèéç 1)ç 28êé�ë

A Nb ìíËÆ���î�çCïðe��ñb Nb

Ý200Þòó��&ôõö��÷ôõö«wñb

Gd m�&ôõö8��� PDF øù����±³

¸ Gd

0.95

Nb

0.05

urôõöú.�~û3üý�<æ

[@ÇÄ Gd

0.95

Nb

0.05

urôõöüýþ(�Dôõ

ö�.�û3�Ë8� XRDôõçèê�����

�ª Nb¥�	
Ì Gd��BC��(�ª Nb�

ñb�F�Gd)NbB�3�=^u�8 

ç 3�ð��±³¸ Gd

0.95

Nb

0.05

ur�<æ[

@ÇÄ Gd

0.95

Nb

0.05

urF 1.2 T �Ë�ÙÚÛ[

#Ü�#~`�8w��A���çC� ��ð

�q~w 99.9% Gd)q~w 99.99% GdÛ[#Ü�

#~`�8mH Gd|}#~w 295 K����

C 293 K

[2]

�. 2 K8E�SwX�m! Gdq~

���î��b� Gd|}#~�.� 2 K8�Ø�

C 99.99%Gd�OÛ[#Üw 3.3 K�99.9% Gd� 



� 1�                                    !"#�.Gd

0.95

Nb

0.05

OP�9:;���                                �127� 

 

 

 

 

 

 

 

 

 

 

� 1  ,FGH Gd

0.95

Nb

0.05

OP� XRD�� 

Fig.1  XRD pattern of as-cast Gd
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Fig.2  XRD pattern of heat treated Gd
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Fig.3  Temperature dependence of adiabatic temperature change 

for as-cast and heat treated Gd
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Fig.4  Isothermal magnetic curve and isothermal entropy change of Gd
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 alloy in 1.5 T magnetic field: (a) as cast, 

(b) heat treated, and (c) isothermal entropy change 
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Study on Magnetocaloric Effect of Gd
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Hou Xueling, Zhang Peng, Hu Xinghao, Xu Hui, Ni Jiansen, Zhou Bangxin 

(Shanghai University, Shanghai 200072, China) 

 

Abstract: Magnetocaloric effect of low-purity Gd
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alloys after arc-casting and 400 ºC, 1 h heat treatment was studied by X-ray 

diffraction technique, direct magnetocaloric effect measuring instrument and vibrating sample magnetometer (VSM). The results show that 

proper amount of Nb addition doesn’t change the Curie temperature of Gd but obviously improves its magnetocaloric effect. The maximum 

adiabatic temperature change of Gd
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alloys increases to 3.5 K from 3.1 K in 1.2 T magnetic field, higher than that of commercial 

low-purity Gd. Meanwhile the maximum magnetic entropy of Gd
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alloys reaches to 3.99 J/(kg·K) in 1.5 T magnetic field. After 400 

ºC, 1 h heat treatment, Curie temperature of Gd
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alloys increases by 2 K, the maximum adiabatic temperature change increases to 

3.6 K in 1.2 T magnetic field, and the maximum magnetic entropy also increases to 4.09 J/(kg·K) in 1.5 T magnetic field. Gd
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alloys are a potential candidate of magnetic cooling materials with relatively low cost in commercial field.  
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 alloy; adiabatic temperature change; isothermal magnetic entropy; heat treatment 
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