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Abstract

Silicon nitride (SisN4) powder is synthesized
using nitridation of silicon powder at 1400°C
with N,-H, gas mixture. The laboratory
synthesized silicon nitride powder is mixed
with various quantities of carbon fibers (5 to
20 vol. %) and sintering additives (6 wt. %
Y03 + 2 wt. % Al,O3+ 1 wt. %MgO) through
ball milling for 2 h. These mixtures are spark
plasma sintered at three different temperatures
(1400, 1500 and 1600 °C) at 40 MPa pressure
for 10 min. The phase analysis after sintering
shows that the composite samples have p-
SigN4 phase without any residual a-phase,
irrespective of the sintering temperature. The
carbon fiber reacted with the SizN4 matrix and
resulted in the formation of SiC through the
interface reaction. The Rietveld gquantification
results show that the amount of SiC formation
in the composite is less when the fiber content
is high. Strong interfacial bonding is observed
up to 10 vol. % Cy addition and the interfacial
bonding is weak for 15 and 20 vol. % Cs
composites. This is reflected in the fracture
toughness values, where the highest value
(7.1 MPam™) is observed for 20 vol. %
C+SisN4 sintered at 1600 °C. However, the
flexural strength values are less for the
composites with high C; content compared to
that of composites with low Ct content.

Fractographs of composites: (a) 5C¢SizNg
and (b)20Cf-SI3N4
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