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Abstract Effect of the grain boundary phases in Si;N, ceramics on the fracture tonghness has been in-
vestigated. The SixNe~Y.0,-Si0, (YS) and Si;N,~Y.0,-ALO: (YA) systems were Can/HIP treated at
1750°C and then heat— treated at 1800~2000°C. The fracture toughness of the YA system, the grain
boundary phase was only glass phase after heat— treatement, was increased. That of the YS system,
however, the grain boundary phase was changed from crystalline and glass to glass phase after the heat
—treatement above 1900°C, was abruptly decreased. The reason of the sudden drop of the fracture tough-
ness of the YS system was believed that the change of the grain boundary phases from crystalline and
glass to glass phase effected on the fracture behavior.
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Fig. 1. XRD patterns of 9551,N:—4Y,0;-1510:(in wt% )
specimens Can/HIP treated at 1750°C under 150 MPa
for 0.5h and then heat-treated at {800~ 2000°C under
20 MPa for 1h in N; atmosphere ; @@ e=Si,N,, 81 551,
le Y . Y—YgSiQOm S . Sl,gNzO

3

25

10

uew) $$3j uadiad

Reiative frequency( % )
n

00 05 10
Normalized grain diameter( d/dave )

15 20 25 30

Fig. 2. Distributions of normalized grain size in the
958N, 4 Y:0,-1Si0; and 92SLNA6Y-0,-2ALOs(in wt
%) specimens Can/HIP treated at 1750°C under 150
MPa for 0.5h and then heat-treated at 1900°C under
20 MPa for 1h in N; atmosphere.
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Fig. 3. Fracture toughness of 955i;N,—4Y,0:~1Si0.(in
wt%) and 92Si:N~6Y.0,-2AL0O.(in wt%) specimens
as a function of heat—treatment temperature.
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Fig. 4. Fracture surfaces of 955i:N,~4Y,0,—15i0,(in wt
%) specimens Can/HIP treated at 1750°C under 150
MPa for 0.5h and then heat—treated under 20 MPa for
1hin N, atmosphere a) at 1800°C and b) at 1900°C.
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Fig. 5. Fracture surfaces of 92Si:N.~6Y,0:—2AL:Os(in
wt% ) specimens Can/HIP treanted at 1750°C under
150 MPa for 0.5h and then heat-treated under 20 MPa
for 1h in N, atmosphere a) at 1800°C and b) at 1900
C.
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