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Abstract In this study, consolidation behavior and hardness of commercially available molybdenum pow-
der were investigated. In order to analyze compaction response of the powders, the elastoplastic constitutive
equation based on the yield function by Shima and Oyane was applied to predict the compact density under
uniaxial pressure from 100 MPa to 700 MPa. The compacts were sintered at 1400-1600°C for 20-60 min. The
sintered density and grain size of molybdenum were increased with increasing the compacting pressure and

processing temperature and time. The constitutive equation, proposed by Kwon and Kim, was applied to sim-

ulate the creep densification rate and grain growth of molybdenum powder compacts. The calculated results

were compared with experimental data for the powders. The effects of the porosity and grain size on the hard-
ness of the specimens were explained based on the modified plasticity theory of porous material and Hall-Petch

type equation.
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Fig. 1. Scanning electron micrograph of molybdenum
powder.

Table 1. Chemical composition of molybdenum powder

(unit: wt%)
C Al Ca Cr Cu Fe
0.002 0.001 0.001 0.003 0.0001 0.006
Mg Mn Ni Si Sn Ti
0.001  0.001 0.004 0012 0.001 0.001

Table 2. Powder characteristics of molybdenum powder

Particle size distribution Unit (Wm)
Dy, 1.9
D,, 3.3
Dy, 9.2
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Table 3. Calculated material parameters for molybdenum
powder

Material Calculated Material Calculated
parameter value parameter value
a 6.20 a 179.93
b 1.028 b 2593.93
g 8.09 n 0.11
0.80
0.75
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0.65
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Fig. 2. Comparison between experimental data and cal-
culated results for the variation of sintered density with
compacting pressure of molybdenum powder during com-
paction.
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Fig. 4. Effects of (a) compacting pressure, (b) sintering
(C) temperature and (c) time on the relative density and aver-

age grain size of molybdenum.
Fig. 3. Microstructures of sintered molybdenum pressed at

700 MPa and sintered for 20 min at (a) 1400°C, (b) 1500°C
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Fig. 5. Comparisons between experimental sintering data
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