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Abstract

The Ni-Ni3Si eutectic in situ composite is a kind of promising high-temperature structural material.
Bridgman directional solidification technique is one of the advanced techniques to prepare this
material. During directional solidification process, two phases of the eutectic in situ composite
grow faster in certain direction. This is caused by the automatic decrease of the total interface
energy. In this paper microstructure and preferential orientation of the Ni-NizSi eutectic in situ
composite are studied by the transmission electron microscopy (TEM). It is found that the Ni-NisSi
eutectic in situ composite is a kind of regular lamellar eutectic, and the Ni3Si intermetallic is un-
iformly distributed in the Ni matrix. The preferential orientation of the Ni-Ni3;Si eutectic in situ
composite prepared by Bridgman directional solidification technique is [110]Ni//[211]NisSij,
(113)Ni//(113)NisSi.
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Ni-NisSidt i AR SRR —FAA RIFN N A RN RES AR . 7 B8 MEEE AR H &
Ni-NisSiZt B MR HE#E AR —. e REESEY, ERPHKRT HEEX—REFETH LR
PRI, EPhERARE R RS B3N E R H AT ASCRAZEF BB T & 5k E AR H] %
HINi-NisSidhdh B AR SR BAREMMBAERREK T H . FTAZPANI-NiSIIERREEFER
HARPNFEFAR, HNHFFINiSiL S D MENIFEE b HREZRER T [110]Ni//[211]
Ni3Si, (113 )Ni//(113 )Ni3Si.
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Figure 1. Microstructure of the Ni-NisSi eutectic composite [10]: (a) As-cast alloy; (b)
Transitional zone; (c) Stable growth zone
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Figure 2. Microstructure of the Ni-NizSi eutectic ob-
served by TEM (R = 40 pm/s)
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Figure 3. The electron diffraction patterns: (a) Ni matrix; (b) NizSi compound; (c) The interface
between Ni and Ni;Si
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Figure 4. The calibration results of the electron diffraction patterns
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