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Fig.1  Geometric model of hammer 
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Fig.2  Simulation model for FEM 
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Fig.3  Forging piece and its cross sectional area 

after final forging 
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Fig.4  Contour chart of equivalent strain for 1st pass 



� 12)                                  *+,#-.��/01��2�3'��                                
2139
 

(%`¾�È�Çèé²"��}ÉÊâgåæç�


ú� 

PQ��opäs¬»�X¼½@�5êDE²

³&/����gêDE²³"/��ë�@±DE

²³üì��	DEgYê²³½��+K����

��ìí�ä»l¬ªÂÃÍÎ�+b�(��ºu

)#Æ�sÂÃ()�ìí�äs¬»�sÍÎ�b

�½�._,¬´Ì�2­t�ÍÎ¹(bÖ��q

îÉÊ��¬´Ì��¥¦�&�¬´Ì�ï&�g

YêDE�²³½��ìí�ï"�ÂÃÍÎ�qÆ

(�ï�� 

¬´Ì��&"�._ðÙ	¯U� ��q%

����¹O�å³�ª��q%��}qB+²��

��¬´Ì�._�¯U� �ÙO�|¯U� �

¼&�ñ¾¿»lÂÈ�ÀÁòó���ÍÎ,ôÃ

õö�#ÆÂÃ²³]÷å����äs¬»¼½@�

7HIst�({�¬»����ø��å³ùú�

Zû¬ª{���ª��=My&¯U� ���º

JÁü¬DEÂÃ²³�b�(��§«ÑÉ�ÍÎ

�	�� 

�t�5�{�._�tÃwó���op��

÷¸��tÃwó����?ÊÉ%��²³b��

|��ý��?¬ªü§�tÃä�U!�&'�þ

��úì��º�øâ¬ª�5�{�� 

� 5 �6�`ý5�{�bÜÝ�¬ª�� 5a

�	tÃwó��¼&��­t5����ÉÊ£� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  4�	56��� 

Fig.5  The forging with defects on the surface: (a) straight edge 

line, and (b) spiral edge line 
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Abstract: Hot workability of metal molybdenum was investigated by means of hot compression tests carried out in the temperature range 

of 900~1450 � and strain rate range of 0.01~10 s

-1

. A constitutive equation of molybdenum for the flow stress was presented. The radial 

precision forging process of the molybdenum bar was simulated by COGGING modular of FEM software DEFORM. Reasonable process 

parameters were determined, and the forging penetration efficiency was explored from the strain-effective state. The results show that the 

forging penetration efficiency criterion put forward for the simulation result analysis is reasonable. Determination methods of the process 

and parameters are correct. Research shows that the main factors influencing forging penetration efficiency are reduction in pass and the 

dip angle of the hammer, and the main factors influencing forged piece surface quality are axle feeding speed and rotation angle. 

Key words: molybdenum; thermal simulation experiment; constitutive equation; simulation; forging penetration efficiency 
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