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Fig.1  Geometric model of powder metallurgy compaction 
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Table 1  Material parameters for cylindrical pressed 

compaction 

Parameter type Parameter value 

Geometric size Stock diameter: 40 mm 

Height: 40 mm   

Material parameters Young's modulus E=32 000 MPa,  

Poisson ratio µ=0.25,  

Initial relative density 0.5, Initial yield stress 

160 MPa, Expansion coefficient 4.9×10

-6

 

Thermal parameters Mo powder temperature  200 �,  

Inner heat conductivity 149 W/(m·K), 

Contact coefficient of heat transmission  

120 W/(m·K), Die temperature 150 � 
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Fig.2  Contour of relative density: (a) top view, 

(b) axis section, and (c) side view 
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Fig.3  Process of densification of typical nodes: (a) curves of 

nodes’ density and (b) sites of nodes’ mold 
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Fig.4  Contour of stress: (a) top view, (b) axis section,  

and (c) side view 
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Fig.5  Curve of Von Mises stress of typical nodes 
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Fig.6  Schematic of movement of particles 

during the compaction 

���� ������

® 7tSAp
È 6.5 mm/s
#$��È 0.2�

ÙÚSAÕY>
SAúB¹S��þ�¿qr)*

þÚ-Ø�0�2�Ê®3��"#$)�%&
q

r)*D7TJK�Su%¢��òT�qrD=

��ü¡��0�%t=��
i}³�¾¿@��

y5T�yXT�qr)*�µ��0�1±6.720 

mm4�
:��7T0�%�=µ2
èéD�ò

Tî=�ü¡�)*�0�%?=�3����SA

�Ö��BÙÚSA
÷¢qr5>¯°�0�%�

��°�
èé�ò¯°�t¢S�þÊÈ��þ�

��¿3O�"���#$)LM%&'
Å��)

*D�òTî0�y�16.720 mm4
������

)*"#$LM|�6s
0�y'10.7467 mm4


dO���¤��)*0��ÞÊ"��¼l3V�

�ÎÚ�S�Ö��T�)*0�%�ùÆ`�6

s
�T=�ü¡��)*0�2�ÊµC��5ª


?Æ`�3ô�qr��tÞï=��3 

 

 

 

 

 

 

 

� 7  [\]^��<B| 

Fig.7  Contour of axial displacement of particles 
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Fig.8  Curves of displacement of typical nodes 
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Fig.9  Movement law of particles at the upper and bottom surfaces 
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Fig.10  Movement law of particles at axial section 
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Warm Compaction Technology of Molybdenum Powder 

Based on Finite Element Method 

 

Li Jian, Zhang Wenchao 

(Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: In order to study on the influence of parameters on process of warm compaction of molybdenum powder, a finite element 

method (FEM) model for molybdenum powder has been established using the elasto-plasticity FEM software. Warm compaction process of 

three-dimensional (3-D) cylinder was simulated on by FEM. The distributions of the density and the stress inside the compacts, the 

longitudinal and horizontal flowing of molybdenum particles were investigated by means of the simulation results. The reliability of FEM 

model was proved by the experiment, and the effects of the technology and material parameters on the molybdenum powder compaction 

were analyzed. The results show that the distributions of the relative density and the stress are very close at the top, the longitudinal section 

and the lateral wall of the compacts during the warm compaction 

Key words: molybdenum powder; FEM; warm compaction technology; law 
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