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Abstract: Radial textured SiAlON ceramics were prepared from sinter-forging ring-shaped SiAION ceramic green bodies at
1750 °C. The effects of Ni/Co (0-2.25 wt.%) additives on phase composition, texture degree, microstructure and mechanical
properties of theh textured SiAlON ceramics were studied. On the section parallel to the grain orientation (RS, Radial Section),
the orientation factor increased from 0.38 to 0.74 in the SiAION ceramics due to the introduction of 2.25 wt.% Ni/Co. The
radial texture microstructure was formed after sinter-forging. On the section perpendicular to the grain orientation direction
(TS, Tangential Section), the grains exhibited equiaxed microstructure, while on the RS plane, the grains with rod-like
microstructure are aligned in the same direction. The hardness of RS plane for the textured SiAION ceramics is higher than
that of TS plane, while the hardness decreases with increasing content of additives. The fracture toughness increases from
(6.93£0.31) MPa-m'? to (7.52+0.28) MPa-m"? as the Ni/Co additives content increases from 0 to 2.25 wt.% in the direction
perpendicular to the grain orientation of the RS plane.
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Tab. 1 Composition of the raw materials

Label Si3Ny/g AlLOs/g AlN/g Y,0s/g Ni/g Col/g
S-0 79.491 8.761 7.388 4.360 0 0
S-1.25 79.491 8.761 7.388 4.360 0.625 0.625
S-1.75 79.491 8.761 7.388 4.360 0.875 0.875
S-2.25 79.491 8.761 7.388 4.360 1.125 1.125
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Fig. 1 Schematic diagram of the preparation progress for the radial textured SiAION ceramics
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Fig. 2 XRD patterns of the SIAION ceramic samples after sinter-forging
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B3 SiAION B&E#F R BRLEH SEM B
Fig. 3 SEM images of the SiAION ceramics

R 2 RSEBRSBHAKELF TS SRR
R R T
Tab. 2 Aspect ratio of elongated grains in the RS plane and
average grain size of equiaxed grain in the TS plane

Aspect ratio of
Label  elongated grains in the

Average grain size of
equiaxed grain in the

RS plane TS plane/pm
S-0 3.88+1.27 0.28+0.07
S-1.25 5.61+1.36 0.30+0.11
S-1.75 5.86+1.57 0.29+0.09
S-2.25 6.84+1.36 0.28+0.09

B4 MR SIAION BERBEREN S B REE
Fig. 4 Schematic diagram of the rod-like grains distribution
in the sinter-forged SiAION ceramics
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Tab. 3 Vickers hardness and fracture toughness on different planes for the SiAION ceramics

Label Vickers hardness/GPa Fracture toughness/(MPa-m'?)

abe

RS plane TS plane RS-V RS-P TS

S-0 17.71+£0.34 16.63+0.13 6.93+0.31 5.50+0.33 4.00+0.18
S-1.25 17.52+0.29 16.57+£0.36 7.43+0.89 5.45+0.39 4.83+0.19
S-1.75 16.99+0.36 16.50+0.31 7.51+0.19 4.24+0.31 4.43+0.27
S-2.25 16.78+0.21 16.11+0.17 7.52+0.28 4.03+0.32 4.25+0.12

T 3 % #®
] (1) Bi#F Ni/Co Bi45 & R, SIAION I
S

B S5 AEFEEREREE
Fig. 5 Schematic diagram of the fracture toughness in
different directions
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(4.0040.18) MPa'm'? . (4.83+0.19) MPa'm'” .
(4.43+0.27) MPa-m"? #1(4.25+0.12) MPa-m'"?,
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R B-SIAION dfhi ¢ il 84N 0.38 3 n 3
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1) R 30 S AR
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RS [f F4 6 BF M (17.71£0.34) GPa Jal /)N 3] (16.78+
0.21) GPa; TS Tl £ B M (16.63+0.13) GPa Jii/]N 5
(16.11+0.17) GPa, W& FEZAH G =GN, 2UM1k
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