
� 38� � 4� ��������	                            Vol.38, No.4

2009�      4�                       RARE METAL MATERIALS AND ENGINEERING             April 2009

�������2008-03-24���	
����2008-05-17

��
��� ��	�1983�
���
�
�������� 52���������� �� 264003����0535-6891831�E-mail: 

jw5807@163.com

Mg-Gd-Y ��������	
��

� ������� ��	
�

(
�������� 52���������� �� 264003)

� �� !"#$%&'()* Hopkinson Bar +,&'��- Mg-Gd-Y ./0123456789:;<=>?

@&'A&B1CDE6FG8HIJK�L/0MNO&'PQRSTNO2345U8"#$%!V
ST14

5UM;<=>?RWXYZ�[\]^_7 10 µ`�abXYU�UcCD1=>d^e=)bfghi8XYU

jkMlmnopqrsSTtuv)* Hopkinson Bar+,!V
jM T=735 KwSTxe=1noySU8z{2

345U|}1~�1ST����[6b45��1����18

����Mg-Gd-Y./0t2345Ut"#$%t)*��+,

�������TG 146.2

+

2  ������A �� ��1002-185X(2009)04-0599-04

��������	
��
��������

��������	�� !"#
$%&'()*

+,(-�.�
$��/01

[1]

23�45678

��9�:;�<=>?@ABCDE�

[2]

�FGH

������IJ2�����KLFGH��M�

N�OP�QR��STUVW/��XVY��Z

[\N]M^��_`�Zab�M^��cd	e

feg��;�hijBkl

[2]

2mn*

[3]

	op

30MnCrNiMoB @"qr������Yh5st�

UVu�v�	w�xyz{h|}~���UV2

�����	��������5����KLc�

��H���'���

[4]

2

�"q��I���q������	�f��

�#��#��'��*���� ¡��¢I£

[5]

2

¤¥¦�������	�§/01¨L©9ª(-

�.�«¬op�"q	(-�.§¢����'k

l����­©6®2�I¯°�+,¥±²�op

³´

[6, 7]

�µ¶·¸¹2Klimanek*

[8]

	º��z{»

¼½¾¿²h5t���2µÀ�IHÁ�Â�ÃÀ

�Ä�"q1����op³´2

ÅÆÇd Mg-Gd-Y È"qHopÉÊ�K/Ë

´(-ÌÇ'
S Hopkinson Bar»¼ÌÇopÍ"

q	ÎÏ(-�.������2Ð¢�����'

��X>ÑfÒÓÍ"q1�������Ô2

���� �

ÆÇÕ�H�Ö»{ Mg-10Gd-2Y-0.5Zr(×·�

¶�%)"qØ�ÙÚ 30 mm�Û 150 mmÜ�Ö»ÝH

6�Í"q�Þßàá/0âãäå[9]2æçI�Ø

�	 523KZè 8 h�Y�éê2

Ë´(-ÌÇ	¾ëH 12.7 mm �Ë´ìíZ

è2¢jëH 10 mm�rîÙï9rÜðj%&ñò

ÛòÚ=150mmò110mmò25mm��"qóØ2�%

&ô�óØ	Ëõéö%&±÷øùàúqûÌç2

öÖ»±÷	Ø�íüæjë 10 mm#ñ 5 mm

�ýþ»¼Ìç2»¼ÌÇ	 Hopkinson Bar È�í

Zè���$
 ε

�

10

3

s

-1

2Ìç	ç��íF��B�

]S>��S 2 min ô��Á����QZè»¼2

�»¼ô�Ìçö»¼ïù	àúqûÌç2

Ìç¨o
#��'�
Ù4 %�������

10~20sÜôZèqû��2��	������Ìç

	 HVS-1000��X>ÑíZè��X>�Ì2 

������	


���������	
��
����������

óØ��	Ë´(-/01iú�������

��Ëõ������±�cd���H���a�

� %&±÷�!–45°"÷#$1��Ù% 1aÜ&'

a�(�ö8Ëõ����Ù% 1bÜ2���	��

/01�	��)5Ê���v*+�,-�ú2 

K/É./Ëõ0���12���h5�óØ

�kl��+8%&_`�ÎÏ¤�V2�1���



�600�                                          ��0a����V                                            � 38� 

���3©�4	 8 mm5z518 mm678�zHö%

&±÷ÀóØ8Ë²�ðj9:2¥a67;< %

&/0�=>_`QN]M^%&_`ûÉ�2¥3

©�«H�����?�	�UV�@W/��XV

'��
XV�@YAc:�ú2	B/%&/01�

?�N]M^%&_`w�ÎªóØIôCw²�D

E�ó��M^FzªÀGà�<·M^���H1

	IJËK�LMó�8��M^N1�<M��O

Vú�2	õ_`(z58 mm)w�ªÀICw²�D

E�Ró�ªÀ(-Y�÷ICw²Fz��úPQ

P�R¤STM�:·2Àt%&ôU(18 mm5 z5

25 mm)�ËKz:°F<·ST�¬u�%&/01

óØ�ô¿²hi.VV,5Ê�<WV,kX��

ú'Y4�<·STóØ�Z[�:·2«¬�		

õ'�ô�\]_`^w�_`ab������ú

�cd�S>��¤_�����iú2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1   "#$%&'
�
1NO����12345U1S� 

Fig.1  Morphologies of the adiabatic shear bands in the 

Mg-10Gd-2Y-0.5Zr alloy penetrated by spherical 

Bullet: (a) expanding at approximately –45 � 

to the penetrating direction and (b) expanding  

along the boundary of the crater 
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Fig.2  Microhardness profile across an adiabatic shear band 

(ASB) formed in the post-impact Mg-10Gd-2Y-0.5Zr 

alloy 
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Table 1  Summary of the deformation conditions 

Sample No. State Temperature/K Velocity/m·s

-1

 

1 � 423 23.57 

2 C 548 23.68 

3 C&SB 673 23.50 

4 SB 735 23.52 

5 DRX 798 23.82 

Where the “�” refers to such conditions that there is neither 

crack nor shear band; SB= shear bandtC=crack; DRX=dynamic 

recrystallization 
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Fig.3  Optical microstructures of the adiabatic shear bands (ASB) 

in the Mg-10Gd-2Y-0.5Zr alloy compressed at 673 K (a) 

and 735 K (b) at ε

�

~10
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s
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 (arrows indicating the com- 

pression direction), and impacted by spherical bullet 

(c)~(f) 
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Characteristics of the Adiabatic Shear Bands in Mg-10Gd-2Y-0.5Zr Alloy 

 

Ji Wei, Fan Yafu, Chen Jie, Qiao Guangli 

(Yantai Branch of No. 52 Institute of China Ordnance Industry Group, Yantai 264003, China) 

 

Abstract: Dynamic compression tests and projectile impact tests were used to investigate the adiabatic shear behavior of Mg-10Gd-2Y- 

0.5Zr alloy. The microstructural characterization of the post-test specimen was studied by means of optical microscopy. Two kinds of 

adiabatic shear bands were found in the post-test specimens impacted by spherical bullet and Hopkinson pressure Bar. The bands formed 

in the process of projectile impact are “white” bands of width about 10 µm. The microhardness in the “white” band is obviously higher 

than that in the matrix. In addition, the “white” bands come into being only in the stable penetrating stage because of enough strain. 

Obvious deformation bands can form only at T=735 K in the process of Hopkinson compression. The cracks within a propagating shear 

band are induced by twins paralleling to the shear direction. 

Key words: Mg-10Gd-2Y-0.5Zr alloy; adiabatic shear band; projectile impact; dynamic compression 
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