
� 38� � 8� ��������	          Vol.38, No.8

2009�      8�                        RARE METAL MATERIALS AND ENGINEERING           August 2009

�������2008-07-27���	
����2009-05-16

�������	
���03H53048�

�����������1983 ��������������
����� �!� �" 710072�#$%029-83070387�E-mail: 

weiqi.0219@yahoo.com.cn

��������	
������

���

1

����

1

�� 	

1

�
��

1

���

2

(1. �������!� �" 710072)

(2. �&'(�)*+,-.�!� �" 710068)

� ��/01234567(�89:;<=> 0.01~10 s

-1

�;?@A> 900~1450 BCDEF1;?GH�IJK

�LM;:NF(�81;?FOPQ�RSTUV:;<=W;?@AX��YZ[P\GHF]^�_`ab�

�cdDMM�IJK(�8F1e�f�ghie�fjkK1;?lFM;mno�pqKrsot(�8Fu

@;?vwR

����(�8xe�fxOPyzx;?vw

�������TG146.4

+

12xTG302 �� !"�A �#$��1002-185X(2009)08-1358-05

����� 2620���	
��������

������������������ !"�#$

%&�#'()*�����+,-./01.234

567�84	9./:;<=>.?@�A&B!5

CDE/FDE�G��HIJKLMNO�PQ��

2R�D�SD/TU/$V/WX/YZ�[\]^

_`abcde�7f�g*�hijk�l�mno

p@qr^_�
s�+tuv�wxyz

[1,2]

�

{|}�DE~��	�������(��X

�������|���t�X()+�*

[3,4]

���

��DE���������	��/��/��/

��/��]����������&�ARz��

�RARt�(�_�������� ¡��¡�

¢����£¤¥¦�R�Xz�§¨©O�ª«�

X¬�z��� �®���¯°±�²`³´�

��@���®µ�¶·W¸^�����¹�]º

��»¶� �®¼½¾@¿ÀÁÂÃÄÅi�PQ

�Æ7�#ÇÈÉ�ÊË�2ÈÉ��i���ÌÍ

Î½XÏ¹��ÐÑ()Òg�� ®¬|�_ÓÔ

�^_ÕÖ�

�����DE�'�X()�×ØÙÚ�ÊË

�2ÛO�Ü�'�XXÏ�~ÓÔ7f�XÝ

Þprocessing mapßA�DE�'³´à�áà â�

ÓÔ�

���� �

ãä�f¦s�WålæÞz�æ!�%ß�ç

Fe 0.004�Ni 0.007�Cu 0.0003�Ca 0.0008�Mg 0.0001�

Si 0.002�Al 0.002�O 0.004�è�� Mo�

'éêëì�íî�ç φ 8 mmï 12 mm��

Gleeble-1500 ¥'éêëäðñáà]�ò7³ó%

ôõëä�ëä½¾@�öf&$÷øù�'ëì�

ôõªúëìûVüýþ���'ôëä@öf��

�¡����z�	ëì,ô
���ëì
��

����³´��æ��ç900�1000�1100�1200�

1250�1300�1350�1400� 1450 ��7³ó%æ��ç

0.01�0.1�0.5�1� 10 s

-1

�³´�7³� 0.5���

������	


���������	


+�³´���7³ó%��DE�¥��7�

-�7³��ÌÝ 1�Ý 2���t��Á�+���

�7³ó%�¬����÷³���bL��º��

 ¤!"�÷³7�#7³�$�»%ó$����

X�W!"�&ª÷³7��$�ó�'(�)��

*C+,!"�M�7³-½.q!/�÷³7�0

1q23/7�ª'(4	NO<b��5�678

9hË�*C:;<W½¾�³´��=�<W=

>6��q����#c7³ó%�$���7�#

?$�(Ý 1)�»L��7³ó%�¬��÷³7�#

c���?�»5@ÞÝ 2ß�:;ABhË�@7 



� 8�                                ���{%�L1e�fF(�81;?vw67                             |1359| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

f 1  rs;?@AErs:;<=F(�8123l 

F}:N-}:;~� 

Fig.1  True stress-true strain flow curves for hot compression of 

molybdenum at different temperatures with different 

strain rates: (a) 1200 B and (b) 1400 B 
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Fig.2  True stress-true strain flow curves for hot compression  

of molybdenum at different strain rates with different 

temperature: (a) 0.1 s
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 and (b) 10 s
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Fig.3  Processing map of molybdenum at different strains: 

(a) 0.1 and (b) 0.5 
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Fig.4  Cracking in molybdenum during hot compressing tests: 

(a) 900 �, 10 s
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 and (b) 1400 �, 0.1 s
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Fig.5  Recrystallizing in molybdenum during hot compressing 

tests: (a) 1400 �, 1 s
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 and (b) 1300 �, 0.5 s
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Study on Hot Deformation Characteristics of Molybdenum Based on Processing Map 
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Abstract: Hot deformation characteristics of molybdenum was investigated by hot compression tests carried out in the temperature range 

of 900-1450 °C and strain rate range of 0.01-10 s

-1

. A constitutive equation of hot deformation of molybdenum based on the flow stress 

was established. With consideration of the effects of the deformation temperatures and the stain rates on microstructures and properties of 

molybdenum, processing maps were established based on the dynamic material model (DMM). And the instability zones of flow behavior 

could also be recognized by the maps. The hot deformation characteristics of molybdenum in different zones were also analyzed. 

Key words: molybdenum; processing map; constitutive relation; deformation characteristics 
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