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ABSTRACT The results show that Ti addition lowers the growth speed of NiAl/Cr(Mo) eutectics
during solidification of a NiAl–Cr(Mo) eutectic alloy, resulting in coarsening of NiAl/Cr(Mo) cellular eutectic
structure, and pro–eutectic NiAl phase forms due to its composition departing from eutectic reaction point.
Ti atoms mainly distributes in NiAl matix. With the increase of Ti content in the alloy, supersaturation of
NiAl matrix with Ti decomposes and brings on the formation of Ni2AlTi phase, simultaneously NiAl/Cr(Mo)
cellular eutectic structure degenerates also. In the Ni–33Al–28Cr–3Mo–5Ti eutectic alloy, fine Cr(Mo)
coherent particles precipitate in NiAl matrix, while small Cr(Mo) coherent precipitates exsit in Cr(Mo)
eutectic phase.
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Fig.1 X–ray diffraction patterns for the Ni–Al–

Cr–Mo–Ti alloys (a) Ni–33Al–31Cr–3Mo, (b)

Ni–33Al–26Cr–3Mo–5Ti, (c) Ni–32Al–21Cr–

3Mo–10Ti, (d) Ni–35Al–10Cr–10Ti

_ 2 QC Ti Q Cr RLP NiAl–Cr(Mo) P�P�D`a
Fig.2 Optical microstructures of NiAl–Cr(Mo) alloys with different Ti and Cr addition (a) NiAl–31Cr–

3Mo (b) NiAl–26Cr–3Mo–5Ti (c) NiAl–21Cr–3Mo–10Ti (d) NiAl–10Cr–10Ti
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_ 3 NiAl–21Cr–3Mo–10Ti bIP�PTNJ`a
Fig.3 BSE image (a) as well as EDS pattern (b) of as–cast NiAl–21Cr–3Mo–10Ti alloy
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Fig.4 BSE image (a) as well as its EDS pattern (b) of the NiAl–10Cr–10Ti alloy
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Fig.5 SEM micrographs and elemental scanning analysis of the NiAl(Ti)–Cr(Mo) eutectic alloy. (a)

low magnification, (b) high magnification, showing small precipitates in both of NiAl matrix

(including primary NiAl) and Cr(Mo) eutectic phase. (c) distributions of elemental Ni and Al,

and (d) distributions of elemental Cr, Mo and Ti
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Fig.6 Cr(Mo) precipitates in NiAl matrix as well as its diffraction pattern. (a) TEM, bright field

image, showing small Cr(Mo) coherent precipitates, (b) diffraction pattern with beam direction

of [100]
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Fig.7 NiAl precipitates as well as its diffraction pattern in the Cr(Mo) eutectic phase. (a) bright field

image, (b) dark field image, (c) corresponding diffraction pattern with beam direction of [100]
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