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Optimization on mechanical alloying process of
90W- 7Nt 3Fe nano- crystalline composite powder
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Abstract: The elemental powder mixture of 90W-7Nt3Fe was mechanically alloyed in the QM-2SP16 planetary high
energy ball mill. T he optimal MA process was investigated. M A-ed composite powder characteristics such as particle size,
BET and component of mechanical alloyed powder were examined. The structure, crystalline size, lattice deformation and
morphology of the powders were analyzed by means of XRD and SEM. The parameters of mechanical alloying process
such as milling time, milling speed, balFto-powder ratio, ball filling ratio and the different process control agents were
studied in order to understand their influences on the powder characteristics. The optimal mechanical alloying process of
producing a W-NrFe nano-crystalline composite powder was obtained: milling speed, ballto-powder ratio, ball filling ra-
tio and liquid-to-balls- and- powders ratio are 200r/ min, 10: 1, 6% ~ 12% and 1.4~ 2.0, respectively. Process control a-
gents have important effects on the characteristics and shaping-ability of the M A-ed powders, and the powders are scat-

tered effectively and have good shaping ability when process control agent 8% was added.
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Fsss varying with milling speed
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Table 1 Influence of milling speed on contents
of Ni, Fe in powders( milling for 12h)

Milling speed/ ( r*min” ') w (Ni)/ % w(Fe)/ %
250 6.76 3.28
200 6.98 2.96
150 7.01 3.02
110 6. 82 3.05
75 6.93 2.96
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Table 2
contents of Ni, Fe in powders(milling for 12h)

Influence of ballto-powder ratio on

Baltto- pow der ratio w(Ni)/ % w(Fe)/ %
51 6. 87 3.14
10: 1 6.90 3.15
15. 1 6.85 3. 17
20. 1 6.99 3.36
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Table 3 Characteristics of pow ders
milled for 10~ 60h

Particle size/ Pm

Milling  Crystalline  Specific surface
y 1 ( Calculated from
time/ h size/ nm area/ (m™*g” ')
specific surface area)

10 0.52 0.67

20 29.4 0.77 0.45

30 1.36 0.26

40 28.7 1.38 0.25

50 1. 66 0.21

60 27.8 2.33 0.15

x4 BMAFESEESFSEET
Ry R FR) LU 2 TR R T 1 e
Table 4 Specific surface area and
compactability of powder milled with
different process control agents( PCA)

Specific surface

PCA No. — Compactability
area/ (m™*g™ )
1* 0.99 Good compactability
oF 1.08 Good compactability
3* 0.77 Poor compactability
4* 0.70 Poor compactability
5* 1.10 Good compactability
6" 1.05 Good compactability
7t 0. 60 Poor compactability
g* 1.71 Good compactability
Low green strength and
SA 1.05 edge strength,
poor compactability
Lamination formed easily,
Without PCA 1.90

poor compactability
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Influence of process control agents on SEM microstructures of powders milled for 40h

(a) —Without process control agent; (b) —With process control agent SA;

(¢) —With process control agent 1% ; (d) —With process control agent 8*
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