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Abstract Dense nanostructured 2MoSi,-SiC composites were synthesized by the pulsed current activated
combustion synthesis (PCACS) method within 3 minutes in one step from mechanically activated powders of
Mo,C and 5Si. Simultaneous combustion synthesis and densification were accomplished under the combined
effects of a pulsed current and mechanical pressure. Highly dense 2MoSi,-SiC with relative density of up to 96%
was produced under simultaneous application of a 60 MPa pressure and the pulsed current. The average grain size
of MoSi, and SiC were about 120 nm and 90 nm, respectively. The hardness and fracture toughness values
obtained were 1350 kg/mm* and 4 MPa-m'?, respectively.
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Fig. 1. Schematic diagram of the apparatus for Pulsed
Current Activated Combustion Synthesis.
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Fig. 2. Scanning electron microscope images of raw mate-
rials: (a) Molybdenum Carbide, (b) Silicon.

—0— Sintering temperature(°C)
—&— Shrinkage displacement(mm)

T T T T T T T T
o0, .
1200 ~0-9-0-8-0-0-0-0.¢ o 0=
s £
~ s £
2 =
g =3
5 £
=]
g 100 g
:
@
L ©
o 800l b
£ )
Q
b= 1%
7] £
=
800 |- ]
o-0- 6-9.¢-0-0-9-0-0-0—0
. . L . A . : )
0 20 40 60 80 100 120 140
Time(sec)

Fig. 3. Variations of temperature and shrinkage displace-
ment with heating time during combustion synthesis and
densification of 2MoSi,-SiC composite.
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Fig. 4. Scanning electron microscope images of Mo,C+5Si
system: (a) after milling, (b) before combustion synthesis,
(c) after combustion synthesis.
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Fig. 5. XRD patterns of the Mo,C+5Si system: (a) after
milling, (b) before combustion synthesis, (c) after combus-
tion synthesis.
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Fig. 6. Schematic diagram of 2Mo8Si,-SiC formation mech-
anism,
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Fig. 7. (a) Vickers hardness indentation and (b) median
crack propagating in 2MoSi,-SiC composite.
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