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ABSTRACT The morphologies and the elements diffusion status of TiC,/NizAl composites with
four C/Ti ratios fabricated by pressureless melt—infiltration processing were studied using SEM and
EDS. The TiC, particle size decreased with the C/Ti ratio increasing from 0.6 to 0.9. The strong
diffusion of Ti from the ceramic phase to the intermetallic resulted in enhancement of the interfacial
strength owing to the atomic bonding at the interface. The mechanical properties at the interfaces of
TiC, /NizAl composites were investigated using the nanoindentation technique. It was found that the
nanochardness and the elastic modulus from the phase TiC, to the NizAl are a gradient distribution. As
z increased from 0.6 to 0.9, elastic modulus at the interface decreased and the interfacial nanohardness
reached its higher value at = equal to 0.7.
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Fig.1 Backscattering SEM micrographs of the four TiC,/NizAl composites
(white net NizAl bonded the black TiC, particles)

(a) z=0.6, NizAl area ratio=23%
(c) z=0.8, NizAl area ratio=19%

(b) 2=0.7, NizAl area ratio=30%
(d) z=0.9, NizAl area ratio=24%
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Table 1 EDS analysis results of the four TiC:/NizAl com-
posites
{atomic fraction, %)
x Region Ti Ni Al Si Fe
0.6 Intermetallic 30.00 43.70 21.87 3.85 0.58
Ceramic 97.02 0.32 1.34 1.32
0.7 Intermetallic 15.29 51.99 2943 1.71 1.38
Ceramic 98.57 0.20 0.48 0.76
0.8 Intermetallic 12.98 49.07 34.83 1.52 1.22
Ceramic 98.23 0.23 0.54 0.99
0.9 Intermetallic 10.99 46.55 38.39 1.46 2.07
Ceramic 98.20 0.35 0.61 0.84

2 TiCo.e/NisAl X 5B H MR RN TRNE 54

Fig.2 Backscattering SEM image of TiCq.g/NizAl composite {a), and the corresponding element mappings of Ti

(b), C (c), Ni (d), Al (e) and O (f)
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Fig.3 AFM images of nanoindentation imprints for z=0.6
(a), 0.7 (b), 0.8 (c) and 0.9 (d) of TiC,/NizAl com-
posites (Numbers in each photo are the order of
nanoindentation and the white part around each im-

print are the pileup reflecting the strain zone)
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Fig.4 Load-displacement curves obtained by nano—inden-

tation on the four composites
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Fig.6 Nanohardness (a) and reduced elastic modulus (b) as the function of z for different TiC, /NizAl composites
(when z=0.7, the nanchardness at phase interface has higher value)
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