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Microstructure characteristics of nanometer Fe coated Mo powders
prepared by liquid precipitation-thermal reduction method
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Abstract: Nanometer Fe coated Mo powders were prepared by liquid precipitation and thermal reduction. The grain
structure and microstructure of materials during the reduction process were discussed. The results show that the average
grain size of Fe coated Mo powders decrease with increasing reduction temperature, and the microstrain reaches the
maximum at the reduction temperature of 600 “C. The reduction of Mo grains precedes over Fe grains and the Mo grains
grow significantly. The microstructure of the Fe coated Mo alloy powders is the Mo particles with the size about 1 um

coated layer-by-layer by metastable Fe grains and normal state Fe grains whose lattice constant closes to Mo grains, and

the total thickness is around 20 nm.
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Fig.1 XRD pattern of Fe-Mo precursor powder at different reducing temperatures: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d)

Sample 4

R1OBARMRY I RS MO0 AR

Table 1  Average grain size and microstrain of powders

All grains in sample

Mo grain in sample

Fe grain in sample

Average grain size/nm  Microstrain

Average grain size/nm  Microstrain

Sample
Average grain size/nm  Microstrain
592.8 0.287 5
107.6 0.3229
66.2 02372 35.2
47.96 0.001 3 943.5

0.202 9
0.1933

1.8
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Fig.2 SEM images of sample 1
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Fig.3 EDS analysis of three points in
Fig.2(b): (a) Point 1 in Fig.2(b); (b)
Point 2 in Fig.2(b); (c) Point 3 in
Fig.2(b)
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Fig.4 SEM images of sample 4
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Fig.5 EDS analysis of different points in Fig.4: (a) Surface
scan of Fig.4(a); (b) Point 1 in Fig.4(b); (c) Point 2 in Fig.4(b)
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Fig.6 TEM images of sample 4
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