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Effect of heat treatment on microstructure of
(Mov.s5Nbo.15) Siz single crystal
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Abstract: The intermetallics of (M oo.ss Nbo.15) Siz with duplex C11, and C40 phases was prepared by arcmelting as
the alloy used for single crystal growth. (Moo.ssNbo.15) Si2 single crystal was then prepared by using optical floating
zone melting method at a rate of 4mm/h. The crystal structure of the single crystal is C40 structure. A series of
heat treatments (the treatment temperature is between 1200~ 1700 'C) were conducted on the single crystal. The
effect of heat treatment on microstructure was investigated in detail. A full lamellar structure was observed after an-

nealing at 1 600 C for 6h, and the lamellar spacing is between 200 ~300 nm. EDS analysis indicates that the lamellar

structure consists of C11, phase (low Nb) and C40 phase (high Nb).
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Fig. 1 Appearance of (Moo.ssNbo.is) Siz

single crystal
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Fig. 2 Laue diffraction pattern of
(M o00.8sN'bo.15) Siz2 crystal plane vertical to
its growth direction( a) and standard

( 1150) plane of C40 structure (b)
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Fig. 3 XRD patterns of (Moo.ssNbo.15) Siz
single crystal (a) and sample

annealed at 1600 C for 6 h (b)
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Fig.4 SEM morphologies (a~ g) and TEM image(h) of
(Moi-.Nb.) Siz single crystal alloys annealed under different conditions
(a) —1300 C, 24h; (b) —1400 C, 6 h; (¢) —1400 C, 12h; (d) —1500 C, 6 h;
() —1500 C, 12h; (f) —1600 C, 6h; (g) —1 700 C, 24h; (h) —1 600 C, 6h
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(Moo.8sNbo.15) Siz alloy (mole fraction, %)

Spot Mo Nb Si
A (C40) 28.43 4.95 66. 62
B (C40) 28.83 5.15 65.97
C (Clly) 31. 14 3.41 66. 45
D (C40) 26. 81 7.14 66. 05
E (Cl1y) 31.75 1.43 66. 82
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