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ABSTRACT Nb-NbsSi; eutectic alloys with different Ta contents were prepared by arc melting
in vacuum. The studies of the microstructure and compressive properties of the alloys showed that
Ta mainly dissolved in Nb solid solution matrix. With increasing Ta content the amount of NbgSig
phase decreased, and Ta promoted the transformation of —NbgSis to a—NbsSiz. The addition of
Ta is beneficial to enhancing the compressive strengths at room temperature and high temperature.
In addition, the maximum value of compressive strength at high temperature was obtained for the

composite w1th 5at.% Ta.
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Table 1 Nominal compositions of the Ta—doped alloys

(atomic fraction, %)

Alloy Nb Ti Si Cr Al Ta
No.l 52 22 16 7 3 0
No.2 50 22 16 7 3 2
No.3 47 22 16 7 3 5
No.4 42 22 16 7 3 10
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Fig.1 Electron back scatter images of the as—cast Nb-Si—Ti-Cr—Al-Ta alloys No.l (a) No.2 (b)
No.3 (¢) and No.4 (d), showing the alloys consisted of Nb solid solution (Nbss, white phase)
and NbsSisz phase (gray phase), with increasing Ta content NbsSiz phase decreased, eutectic

structure increased and NbsSiz phase in eutectic refined
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Fig.2 XRD patterns of the alloys, Ta addition promoted

B — a transformation

® 2 A Ta FUtASTEHMMRT
Table 2 The compositions of phases in the Ta—doped alloys

(atomic fraction, %)

Alloy Phase Element
Nb Ti Si Al Cr Ta
No.1 Nbss 68.85 18.85 1.81 3.69 7.04 0
NbsSiz 49.6 13.46 33.49 2.08 1.36 0
No.2 Nbgs 56.83 23.27 4.63 3.61 9.33 2.33
NbsSiz 44.13 16.1 3544 1.85 1.77 0.71
No.3 Nbygs 54.48 21.22 6.71 3.3 818 6.11
NbsSiz 42.48 14.86 37.05 1.2 1.55 2.86
No.4 Nbsgs 50.74 17.99 8.87 3.77 5.29 13.34
NbsSiz 35.87 14.49 34.87 2.65 1.93 5.19
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Fig.3 Compressive yield strength and fracture strain at RT
for the Ta—doped alloys
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Fig.4 Compressive yield strength at 1000 C for the Ta—
doped alloys
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