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Abstract

There has been a considerable interest to develop the silicide alloys-as high temperature struc-
tural materials because of their excellent high temperature stability and strength, however, their
lack of room temperature ductility and toughness was a main obstacle for the application. In
order to improve ductility while maintaining good high temperature properties, possible refractory
metal-silicide eutectic alloys composed of fine two phases were prepared by VAR(Vacuum Arc
Remelting). Three silicide alloys, Nb-Nb,Si, Ti-Ti;Si;, V-V,Si, were selected as prospecting silicide
eutectics and those high temperature characteristics were evaluated by high temperature compres-

slon test.
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Table 1. Physical properties of Nb, Ti and V-Silicide eutectics.

Aejapol = —E—%:—E—E SigeF b & \{icicers%i
(C) (at.%) (g/cm?) 5 = lkgf
Nb-Nb;Si 1887 48.7 7.4 620
V-V,Si 1870 13.0 5.6 530
Ti-Tis51, 1330 13.5 4.2 355
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Table 2. Composition analysis on the silicide alloys and phase characterization of each phase on the eutectics

by EPMA.
Alloy Phase or Alloy EPMA Si(at.%) *Expected Comp.(at.% )
Prepared Alloy 11.8 13
. Eutectic region 128 . 13
V-V
= V phase 6.0 7
V3Si phase 194 19
Prepared Alloy 15.7 13.5
C hrre e Eutectic region 14.2 13.5
Ti- TS
bt T1 phase 5.3 4.7
T1;51; phase 34.2 37.5
Prepared Alloy 13.3 18.7
. Eutectic region 19.1 18.7
Nb-Nb
S Nb phase 2.9 4.8
NbsSi phase 22.7 25.1

*The composition expected by the phase diagram[5]
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Fig. 1. Microstructure of V-V,Si eutectic alloy. a) Optical microscope b)SEM microstructure and phase charac-

terization.
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Fig. 2. Optical microstructure in Ti-Ti;Si; alloy. a)100% Eutectic region b) Eutectic region including faceted

primary phase.

Fig. 3. SEM microstructure of Ti-TiSi; alloy by a) secondary image and b) BEI(back scattered electron

image)

3(b)#] BEIl(Back-scattered Electron Image)
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Fig. 4. a) Optical and b) SEM microstructures of Nb-Nb,Si alloy.

Table 3. Ture maximum compression in Nb-Nb;Si, Ti-Ti;Si;, and V-V,Si eutectic alloys at various tem-

peratures and a strain rate of 107 3%/sec.
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