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Effect of nano-TiC addition on sinterability and mechanical properties of TiC high temperature ceramics/
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Abstract: TiC high temperature ceramics were prepared by spark plasma sintering method ( firing at 1 600
€ for 5 min 50 MPa) adding nano-TiC(0 10% 20% 50% and 90% in mass the same hereinafter) into
TiC micropowders ( about 3 ym) in order to research the effect of nano-TiC on the sinterability and me-
chanical properties of TiC matrix. The sinterability microstructure and mechanical properties were charac—
terized by Archimedes method SEM and indentation method respectively. Effect of nano-TiC addition on
the sinterability of TiC ceramics was discussed according to the changes on densification and microstruc—
ture and its influence on mechanical properties was discussed according to the hardness and fracture
toughness. The results show that the dispersity of nano-TiC in the matrix mainly impacts the sinterability and
mechanical properties of TiC ceramics; a low nano-TiC addition ( 10%) leads to an excellent dispersity im—
proving the sinterability and mechanical properties of TiC ceramics; fine microstructures can be obtained
by adding nano-TiC; with 10% nano-TiC TiC ceramics have the highest fracture toughness performing ob—
vious toughening mechanisms such as crack deflection and bridging.
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° 1 o# 3# 1)
500 ~1 500 °C.
/MPa 80 90 70 95
300 ~ 1% 159  16.8 15.6
500 °C /(g*em™?) 298 294 2.9
/1C 1650 1660 1620
/(950 C ) 30 30 20
w( MgO) /% 93.5 93.5 92.0  93.5
w(Mg0)  91% ~98% . w( AL, O0;) /% 0.10 0.12 0.32
w( Si0,) /% 4.60 4.34 412 2.1
w( Ca0) /% 0.83 0.85 1.4l 2.2
w( Fe,05) /% 0.97 1.20 1.80 1.8
1)
. 20 ( 1
2 ) 70 ~90 MPa 16% ~17%
B 1 600 C.
1 ( )
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