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Abstract To strike a balance between strength and plasticity of niobium alloys, Nb-2Si-6 Hf-4Z¢-2B-yTi (x=
@ﬂf Si and Ti

100191)

4,8;y=10,30;at%) alloys with an Nbss-dominant microstructure are developed, and th{%f
additions on microstructures and mechanical properties of this kind of alloy at%oo \gmpgr ure is evaluated.
It is found that the alloy contains three phases: Nbss, Nb;Si and Nb; gli;ér( 1cr$Yruc1ure% of the as-cast
4Si-(10, 30)Ti alloys are composed of the dendrite Nbss and sil 1c1 s (Nbj

8Si-(10, 30) Ti alloys, their microstructures are composed of ‘Hﬂdf}k&e Nbss, eutectic (Nbss + Nbs Si;)
and silicide Nb; Si. The fraction of silicides goes up withSi dn}l\ cor;m?ﬁts increasing. Upon annealed at 1 600 C for

%aﬁﬁ Nb;Si; ) ; as for the as-cast

50 h, part of the Nb;Si decomposes into cuté@tmd and\t nfcrostructural morphology and volume fraction of
each phase are changed. The h'lrdn\taandftr }ah ®nhance with Si and Ti contents increasing, whereas the
plasticity and fracture tough, es‘ dec e TM racture mode of the dendrite Nbss is cleavage, while the sili-

cides fracture in a brittlé ma er
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Fig. 1 X-ray diffraction patterns of as-cast and heat-
treated Nb-xSi-6 Hf-2B-4Zr-yTi alloys
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Fig. 2 Back-scattered images of as-cast Nb-xSi-6 H{-
2B-4Zr-yTi alloys
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Fig. 6 Fracture toughness of heat-treated Nb-xSi-
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Table 3  Volume fraction of Nb;Si and NbsSi; of as-cast
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4Si-10Ti 19 <1 3.5 12
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8Si-30Ti 2.2 25 7 20
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