%38 %

5 4 3] mEERMBIE1E Vol.38, No.4
2009 4 H RARE METAL MATERIALS AND ENGINEERING April 2009

W\

E T B Rt YR Kim & B

Z fE, KA
(PEAE TR, BEPE P 710072)

S

W OE: AT W RIR R BB R, A BT A B ST R SRR R ST B IR TR Y, e = 4 [l A
AL S R TB W REREAT T A BROCEE R, M BEUL S5 RAG B T 5 A IR A P 00 J3 TR ) 45 2 14 23 A1 17 20 LA R B R SR
TOUREL Bl ) AR SRS A . SRR IS UE T BT A A B TR RS Al SEE . IR HT T B AR BE 2 BN AR R B
PISEIR . S5 W] AR AR IR T T I R vy, IS AR T30 % S 10 ol 4 i R 00 B ) A 6 885 T2 A 45 B e AN TR ) 9

A S e AR H T
KR M BRTONTE; s A
REENES: TF124.31 XHERFRIRED: A

XEHS:

1002-185X(2009)04-0659-04

H T AFRIVEH 5 <B o i » i 2 R A e A A0
Ky R GE I BT AN 77 AR AE 3 2 7 b 1) P RE A
JRER SR, Wy vh e KRR A R 55 Hon b
Ok e B, AR TR AR, R T A NS .
FERTAS S T KL RE SR ok b, BRI R il i e
UL e s KR AN LA o AR 5 i e T A i<z IR
WAAMZE S GRIR . ERBR AR A o b 03 P g AN
e LS S R & ) i A D A A B ol
R Ry A6 S TR 1 7 372 AT 23 A (0 e 2 B 1 I T
Jrigta,

A TAR RS FXAT @I T R A & 13
[7] T Fe (068 B 14 1 80493 A s 1 J P2 (RO F 9 T el 6 4
3 AU IS SO B A8 o SR SEUEC BN, BP9 T
B Ry A s 1) e TR R R 50 HL R, 5K BE % B o oK
Jis ARAE REAN B (2 B LR RS ) T VA A& AR,
PADRALASE L BE T ROty AR ) BB T 2540

1 ARTHREZET

ARHIF S A2 BEAR AL A v [ A R 1 R R e o
P, LRGN 1. IR 4 54l Bk
FEIR b AR R MR . AR L AR R AR ok 1 1 iz iz
KFR A, R ERRUL R A% BB, R
Xof AL TR REAT 2 S, IR WP A AR R o L 2 1
AT A Ay (63 A 1 R L4k

IR R 134 5 DUTHAR DY Y A2 0.
HEA A A B A 123 1 18 460 AN # G AT 4207 A5
Mo R AR BRI RS LR A gk Ao Ry X

rz)40%s HER: 2008-03-23; YrZ|f&eFS HER: 2009-01-05
fEeEEN: 2 @, 9,

N S IR il T RS B A R AR
SR FH = 4 75 T A s DY T A0 N T AR 5 e R L
A, AE SRS, iy HLAETEANBE U N TR A4
B ICIR TR LA SE AR, JLATT A A F Y HH L — L DU 1 A4
B0, XD A R CAE AR S VSN REWC SR M T
(ES N oy BT U a7 P S ) e El LN TR 2 N BB B IR
B ABETL, AR S HAn & 1 s

Bottom-die
\\

Die-wall \“.\

B AR R i LA BT

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

Parameter type  Parameter value

Stock diameter: 40 mm

Height: 40 mm

Material parameters Young's modulus £=32 000 MPa,
Poisson ratio 4=0.25,

Geometric size

Initial relative density 0.5, Initial yield stress

160 MPa, Expansion coefficient 4.9x10
Thermal parameters Mo powder temperature 200 C,

Inner heat conductivity 149 W/(m-K),

Contact coefficient of heat transmission

120 W/(m-K), Die temperature 150 C
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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
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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
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