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Report:

Self-propagating high-temperature syntheses (SHS) were performed in the
quarternary Al-Ti-Ni-C system. A total of 56 different compositions were
investigatedMany of the compounds investigated have properties that make them
attractive for many industrial applications.The Materials Science beamline ID11 was
used to follow the in—situ reactions on a time-scale down to ~100millisecs. Powder
diffraction patterns were recorded in this time-interval using a high speed Frelon
CCD camera coupled to an image intensifier X-ray sensitive detector with pixel
resolution of 100 microns.As the reaction proceeded patterns from the pre-heated,
reaction front , post—heated and cooling portions of the reactions were sampled.The
phases occurring during the reactions were identified and information of the reaction
mechanisms and the nucleation characterization were obtained.SEM studies are

now under way to characterize the microstructure.Table 1 gives a summary of the
obtained results and Fig.1 gives an illustration of a typical powder pattern obtained.




compositicn % at. theoretical Experimental Compounds found
Name [ N. of sxp. Al N{ 1i compounds compounds by microanalysis
AN A 3
iB 4 35.2 €648 AlyNig - Ni-AlNi3-AlNiy- AlyNi,-
1C 5 Ay 2Nl sa-ALNizx- 1y
AINI2A 1
2 50 50 NiAl Ni-NiAl Ni-NiA-AI3Ni2-Al
56
ANi3A 6 402 59.8 NiALALNig Ni-NiA
AINI4A 7 275 725 AlNize MiAFAINic Ni-AlNiy-AlLNiy-NiA-Al
AINSA 8 25 75 AlNisc N-NiAL-AlyNiz- AlNi
ANIGA 9 55 45 NiAl NN AlNiy-A-ALNig
68
AINITA 10 616 364 AlNi; NAAFAL Nz A AL Ni-Al g
AINIBA 1 685 NG AlLNi; NE-NIARAL N AL
88 12
AINGA 13 70 30 AN Ni-NIA-Al N1y AFAL NI
AINi10A 14 75 25 Al-ALNI -
ANT1A 44 H H
1CYLE 52 27 50 33 = Aly iy goTlo 20' +
1icye] 53 = Ni, AT compounds not identified
{E 54
ANT2A 45 20 75 5 YAl 20Nig 75 Tio 08 =Nyl 2 F-TibH
ANT3A - 50 50 T+ TiNi -
ANT4A 46 a3 66.6 TiNi -
ANTSA 47
5B 48 S0 50 AlTi ALAITi,-AIT-Th
5C 49 _
ANTGA 50 75 25 Al Ti -
ANTTA . 66.6 333 Al Ti -
ANTBA 51 25 75 AlTis AlTiy-Tio-Th
ANTC NIALTIC +
compounds not identified

' JF. Javel, M. Dirand, J.J Kuntz, F Z. Nassik, J.C. Gachon, J. Alloys and Compounds 247 (1997) 72-B1
1p Nashand W.W. Liang, Metall. trans. A. 16{3) (1985) 319.

NE :For the samples which contain Al, Ni, Ti and G, we have found AINi and TiC and other compounds not identified.
The major difference between each sample is the peak intensities of NiAl and TiC.

Tablel: Theoretical and experimental results of the synthesis of NiAVTiC composite
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Fig 1: synthesis of Ni-Al alloy (Al=27.5 at. %, Ni=72.5 at. %)




