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Abstract Molybdenum (Mo) is one of the representative refractory metals for its high melting point, superior thermal
conductivity, low density and low thermal expansion coefficient. However, due to its high melting point, it is necessary for Mo
products to be fabricated at a high sintering temperature of over 1800-2000 °C. Because this process is expensive and inefficient,
studies to improve sintering property of Mo have been researched actively. In this study, we fabricated Mo nanopowders to
lower the sintering temperature of Mo and tried to consolidate the Mo nanopowders through ultra high pressure compaction.
We first fabricated Mo nanopowders by a mechano-chemical process to increase the specific surface area of the Mo powders.
This process includes a high-energy ball milling step and a reduction step in a hydrogen atmosphere. We compacted the Mo
nanopowders with ultra high pressure by magnetic pulsed compaction (MPC) before pressureless sintering. Through this
process, we were able to improve the green density of the Mo compacts by more than 20 % and fabricate a high density Mo
sintered body with more than a 95 % sintered density at relatively low temperature.

Key words molybdenum, nanopowders, magnetic pulsed compaction, ultra high pressure compaction, densification.
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Fig. 1. XRD patterns of ball-milled MoO; powders at each time.
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Fig. 2. Crystalline size of ball-milled MoO; powders at each time.
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Fig. 3. SEM images of ball-milled MoO; powders at each time; (a) raw powders, (b) 1 h milling, (¢) 20 h milling, (d) 50 h milling powders.
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Fig. 4. Particle size distributions of 50 h ball-milled MoO; powders.
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Fig. 5. XRD patterns of powders hydrogen reduced at 800 °C after
ball milling for 50 h of MoOs.
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Fig. 6. SEM images of powders hydrogen reduced at 800 °C after ball milling for 50 h of MoOs; (a) low magnification image, (b) high

magnification image.
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Fig. 8. Cross section image of compacted specimens with various compaction pressure; (a) 0.3 GPa low magnification image, (b) 0.3 GPa
high magnification image, (c) 5 GPa low magnification image, (d) 5 GPa high magnification image.
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Fig. 10. SEM image of sintered specimens with various compaction pressure and different sintering temperatures for no holding time; (a)
0.3 GPa/ 1100 °C, (b) 0.3 GPa/1200 °C, (c) 0.3 GPa/ 1300 °C, (d) 5 GPa/ 1100 °C, (e) 5 GPa/ 1200 °C (f) 5 GPa /1300 °C.
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Fig. 11. Vickers hardness of sintered specimens with various com-
paction pressure and different sintering temperatures for no holding
time.
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