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Fig.1 XRD patterns of the arc-melted Nb-Si based ultrahigh

temperature alloys
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Fig.2 BSE images of the arc-melted Nb-Si based ultrahigh temperature alloys: (a) N1, (b) N2, (c) N3, (d) N4, (e) N5, (f) N6, (g) N7,
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#F 1 N1I-N8 A& EHEMIBH EDS K5 747
Table 1 Compositions of the constituent phases in N1~N8 ingots determined by EDS analysis (at%)

Ingot number Phases Nb Ti Si Cr Hf Al
N1 Nbss 86.2 0.0 2.1 6.0 2.2 35
a-(Nb,X)sSi3 60.6 0.0 34.2 0.4 3.7 1.2

N2 Nbss 78.1 9.5 1.8 4.9 1.8 3.9
a-(Nb,X)sSi3 55.8 5.8 345 0.2 2.7 0.9

Nbss 74.3 14.8 1.8 4.2 1.6 3.2

N3 a-(Nb,X)sSi3 52.7 9.7 34.0 0.3 25 0.9
7-(Nb,X)sSis3 45.6 12.5 35.7 0.4 3.8 2.1

Nbss 67.2 19.9 1.8 6.0 1.6 34

N4 a-(Nb,X)sSi3 53.5 8.0 34.7 0.3 2.7 0.9
7-(Nb,X)sSis3 44.2 13.9 35.8 0.4 3.8 1.9

Nbss 67.4 20.5 2.1 5.5 1.6 3.0

NS 7-(Nb,X)sSis3 45.6 13.7 35.3 0.4 3.5 1.6
Nbss 67.0 21.0 2.0 5.0 1.6 34

Ne y-(Nb,X)sSis3 41.3 17.1 35.3 0.6 3.6 2.2
Nbss 65.9 22.7 1.9 4.7 15 34

N 7-(Nb,X)sSis3 40.7 17.2 35.9 0.4 3.7 2.1
NS Nbss 56.0 29.9 3.2 5.7 1.6 3.6
y-(Nb,X)sSis3 37.6 21.0 35.3 0.5 35 2.2
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Effects of Ti Content on Microstructure and Phase Compositions of Nb-Si Based
Ultrahigh Temperature Alloy

Wang Gaoju, Guo Xiping
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Nb-Si based ultrahigh temperature alloys were prepared by vacuum non-consumable arc melting and the effects of Ti addition
contents on their microstructure and phase composition were investigated. The results show that Ti addition contents could exert an
obvious influence on the types, sizes and area fractions of primary (Nb, X)sSis in the microstructure. When Ti addition content is relatively
low (Oat%~10at%), the primary silicides are a-(Nb,X)sSiz and its area fraction increases significantly with increase in Ti addition content.
When the Ti addition content is ranged from 18at%~20at%, the primary silicides are of two types: a-(Nb,X)sSi; and y-(Nb,X)sSis. However,
the amount of a-(Nb,X)sSi; decreases with increase in the Ti addition content in the alloy. When Ti addition content in the alloy varies
from 22at%~30at%, there is only one form of primary silicides i.e., y-(Nb,X)sSiz. Moreover, as the Ti addition content in the alloy
increases, the size of a-(Nb,X)sSis increases while the size of y-(Nb,X)sSis is less affected. In addition, as the Ti addition content in the
alloy increases, Ti concentration in both Nbss and y-(Nb,X)sSi; increases while that in a-(Nb,X)sSiz is lower and does not change
obviously.

Key words: Nb-Si based ultrahigh temperature alloy; microstructure; constituent phase; arc melting
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