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Crystallization behavior of W;,Fe,;C,, amorphous alloy powders
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*School of Advanced Materials Engineering, Kookmin University, Seoul 136-702, Korea
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Abstract W, Fe, and carbon powders were mechanical alloyed to produce W,.Fe,;C,, ternary alloy powders
containing nanocrystal W embedded within amorphous matrix. When the powder samples were heated to the pri-
mary crystallization temperature of 735°C, most parts of their amorphous region were fully crystallized to [W,Fe]-
rich McC carbides. Interestingly, a little portion of the carbides changes to stoichiometric line compounds (M,,C
and WgFe,) and a solution phase (Fe-rich bcc), and remaining parts of the crystallites were amorphized again.
The resulting microstructure was retained even by cyclic heating between room temperature of 1,200°C, and thus
we found that the amorphous structure can be irreversibly formed at above glass transition temperature.
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Table 1. Chemical composition of W-Fe-C alloy powders
milled for 60 h (at. pct)
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Fig. 1. A series of XRD patterns illustrating the gradual amorphization of the alloy powder with an increase of milling

time.
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Fig. 3. Thermal analysis and mass change of W-Fe-C
alloy powders.
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Fig. 2. TEM images of the alloy powder milled for 60 h; here the inset indicates the SAD pattern supporting TEM
microstructure consisting of nanocrystal W and amorphous matrix.
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Fig. 4. (a) XRD and (b) STEM results showing crystallization behavior and phase separation, respectively. Here (a)
was evaluated using the samples heated to the temperatures of 650, 735, 950, and 1,200°C, respectively. Also (b) was

observed using a sample heated at 650°C.
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increase of temperature.
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Fig. 6. TEM images showing (a) crystallization behavior of alloy powders heated to 735°C. (b) and (c) determines the
amorphization of (a) heated to 1,200°C and its irreversibility, respectively. Here (c) was obtained after 7 times cyclic

heating between RT and 1,200°C using (b).
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