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The synthesis of NbsSn alloy powders by mechanical alloying
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Abstract
The microstructural evolution during mechanical
alloying of Nb and Sn powders, of average composition
Nb3Sn, has been investigated by X-ray diffraction(XRD)
and scanning electron microscopy(SEM). Observations by
SEM showed a progressive change of milling time,

From the XRD studies, the structural development with
milling time depends on the ball size for a given
powder/ball ratio. Using a larger ball of 9. Smm
diameter, the elemental powders initially alloy
mechanically to form an Al5 structure phase, and then
amorphised with continued milling.

However, in case of milling with a smaller ball of
3.968mm diameter, an amorphous phase is first formed,

These results can be understood by considering the
dependence of the milling energy on the ball size.

The homogenecus stoichiometric Nb:;Sn phase could be
easily obtained by heat treatwent of a supersaturated

solid solution produced by MA. Heat treatment of an
amorphous phase formed by MA resulted in the mixture of

the NbuSn and NbeSns phases,
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Fig.1 X-ray diffraction patterns of a mixture of Nb and Sn
powders during the ball miling process using stainless
steel balls of 9.5mm diameter in argon
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Fig 3. Average size of Nb crystaliites as a function of milling Fig.4 X-ray diffraction patterns of a mixture of Nb and Sn
fime measured by X-ray diffraction powders during the ball milling process using stainless

steel balls of 3.968mm diameter in argon
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Fig.5 Differential scanning calorimetric curves of the mixed 30 40 50 60 70 80
powders with a composition Nb,Sn prepared by 26 (degrees)

mechanical alloying using balls of 3.968mm diameter in
Fig.6 X-ray diffraction patterns taken from samples heated u
argon atmosphere for Sh(a), 10n(b), 20h(c) and 30h(d). s to ternperature r:arked by arrows in Fig :Fafter milling P
N )
The heating rate was 10°C/min for Sh(a), 10h(b), 20h(c) and 30h(d).
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