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Characterization and sintering behavior of ultra-fine Mo-Cu powder
prepared by gelatinization-coreduction method

CHENG Ji-gui, GONG Yan-fei, SONG Peng, LI Jie

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Mo-Cu composite powders were prepared by gelatinization-coreduction method, in which gels were obtained
from precursors of (NH4)sMo0,0,44H,0 and CuO powders. The gel was then calcined and H,-reduced to convert into
Mo-Cu powders. The phase constitute and morphology of the calcined gel, as well as the Mo-Cu composite powders were
characterized by X-ray diffractometry and transmission electron microscopy. Mo-Cu powders were die-pressed and
sintered in H, atmosphere in temperature range of 1 050—1 150 C. The physical and mechanical properties of sintered
Mo-Cu materials were tested, and the microstructure was observed by scanning electron microscopy. The results show
that Mo-Cu composite powders with mean particle size of about 200 nm were obtained by gelatinization-reduction
method. The powder exhibits good dispersion of Mo and Cu ingredients and high sinterability. A relative density of
99.65% is achieved for Mo-Cu composites sintered at 1 150 ‘C for 90 min in H, atmosphere. Furthermore, the prepared
Mo-Cu materials show good physical and mechanical properties.
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Fig.1 Flow chart for preparing Mo-Cu powder
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Fig.2 DTA-TG curves of dried gel
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Fig.3 XRD patterns of dried gels calcined at different

temperatures
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Fig.4 TEM images of powders by calcining dried gels at
different temperatures: (a) 600 C; (b) 700 C
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Fig.5 XRD patterns of powders by reducing calcined gels in

H, atmosphere at different temperatures
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Fig.6 TEM images of Mo-Cu powders obtained at different
reduction temperatures: (a) 700 C; (b) 800 C
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Table 1 Sintered density and relative density of Mo-Cu

composites sintered at different temperatures

Sintering Sintered Relative density/
temperature/C density/(g-cm ) %
1050 9.00 90.70
1100 9.68 97.57
1150 9.89 99.65
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Fig.7 SEM image of cross section of Mo-Cu composites

sintered at 1 150 C
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Fig.8 Bending strength and hardness for Mo-Cu composites

sintered at different temperatures
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Table 2 Electrical conductivity of Mo-Cu materials sintered

at different temperature

g Resistivity/ Electrical conductivity
(nQ-cm) (TACS*)/%

1050 4.72 36.25

1100 421 40.61

1150 4.08 41.67

* International annealed copper standard
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Table3 Physical and mechanical properties of Mo -20Cu

composites prepared by other processes

Relati Bendi
© atllve HV/ ending Resistivity/
density/ MPa strength/ (u-cm)
% MPa H
97-99 180+20 800+20 4.4-4.5
3 it
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700°C R H, i3 Mo-Cu ¥R HITERFE, kifeh
100~200 nm.
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150 ‘C Fle&s TS Mo-Cu MEHIHL TR A 41.67%: $i
550 Ak FCREE £33k 841.54 MPa A1 201.60 MPa,
T EL . Dy R T B WL & b TR 45
T #1451 Mo-Cu A8}
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