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Table 1 Crystal size of W-NrFe powder
M A-ed at different conditions ( nm)

Condition MA O h MA 20 h MA 40 h MA 60 h

No PCA 332.2 15.0 7.8 10.7
Solid PCA 37.2 18.0 13.1
Liquid PCA 28.9 15.7 9.0
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Fig. 1 SEM morphologies of W-NrFe powders MA-ed at different conditions
(a) —MA O h; (b) —MA 20 h, no PCA; (¢) —MA 20 h, SA; (d) —MA 20 h, alcohol; (¢) —M A 40 h, no PCA;
(f) —MA 40 h, SA; (g) —MA 40 h, alcohol; (h) —MA 60 h, no PCA;
(i) —MA 60 h, SA; (j) —MA 60 h, alcohol
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Fig.2 Results of W, Ni, Fe elements distribution by EDX analysis
(a) =M A O h; (b) —MA 40 h, no PCA; (¢) —MA 40 h, SA; (d) —MA 40 h, alcohol
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Table 2 Variation of MA-ed pow der

composition (mass fraction, %)

Condition W Ni Fe

MA Oh 90 7 3
No PCA, 20 h 95.56 2.33 2. 11

SA, 20 h 90. 74 5.87 3.39

Alcohol, 20 h 90. 46 5.90 3. 64
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Fig. 3 Result of EDX analysis
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Influences of PCA on morphology structure and elements homogeneity

of mechanical alloyed W-Ni-Fe composite powders

FAN Jing-lian, HUANG Baryun, WANG Deng-long
(State Key Laboratory for Powder Metallurgy, Hunan Nano-M aterial Co-Research Center,
Central South University, Changsha 410083, China)

Abstract: The influences of process control agents( PCA) on W-NtFe morphology structure and the homogeneity of W, Ni, Fe ele-
ments distribution were investigated. T he results show that PCA and PCA type have great effects on SEM morphology characteristics
and elements distribution. PCA improves the homogeneity of W, Ni, Fe distribution greatly. In comparison with no PCA, solid PCA
plays some important role in refining particle size, decreasing agglomeration and inclusion, but the effects is not dominant as using lig-
uid PCA. The powder morphology by using solid PCA looks like equalaxis or rod shape, the morphology by using liquid PCA looks

like flimsy slice or needle shape.

Key words: mechanical alloying; nano-structured powder; powder characteristics
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