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Textured SiAION Ceramic with Centripetal Grain Alignment

XIAO Shuiging', TAN Dawang'?, LI Wei', GUO Weiming?, LIN Huatay®
(1. School of Electromechanical Engineering, Lingnan Normal University, Zhanjiang 524048, China; 2. School of Electromechanical
Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: A textured SiAION ceramic with a centripetal grain alignment was obtained via sinter-forging through outer diameter strain
ring compression using spark plasma heating. The microstructure, texturing degree and anisotropy of mechanical properties of the
ceramic were investigated. The results show that the c-axis (i.e., long axis) of the rod-like SiAION grains is parallel to the radial
direction of the cylindrical sample, forming a centripetal grain alignment. The average included angle between the c-axis and radial
direction is 19.2° and 9.9° on the plane perpendicular to pressing direction and parallel to radial direction, respectively. The degree of
centripetal texture is 0.79. The hardness on the plane perpendicular to pressing direction is 12% greater than that on the plane
perpendicular to radial section, reaching 17.85 GPa. The flexural strength with fracture plane perpendicular to radial section is 57%
greater than that with fracture direction parallel to radial direction, which is 1341 MPa. The fracture toughness with crack propagation

perpendicular to radial section is 75% higher than that with crack direction parallel to radial direction, which is 6.27 MPa-m"?.
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Table 1 Formula composition of the SiAION ceramic

Powder (I—Si3N4 A1203 AIN Y203

w/% 88.3 2.9 4.7 4.1

w—DMass fraction.

K 1 RO osd R BB . O
MG e, M AMEIREEAAE, AR 20 mm 9/
2] 6.5 mm /A7, AN R EE A 5.5 mm 98/ ] 2.4 mm
Fiti, Wl la fias. B 1b Ake 4B 5 i
R T ra = 2 N S BT € =1 T) o EN EW 1A
J7 1al (AT ;s SPTH (AR AR ) N AT IR T 1A, H
VATEAA T METH; SV HOGZEm) N EBHEBER
77 1n) FR) 48 I
1.2 HmFIE

FEE 1o Frosi) T #&ri . SP AU A1 SV Ak,
H D8-Advance B! X T2y RATHHACGHEAT YA 4L B
RN, WA AE: Cudll, ErHjk40kvV, &
IR 30 mA. 3RFH) XRD &4 )0—{ib# )5, if
A RImAT R g L, RS Lotgering € [ §5
B, BB IR(D)RRE S SRR BE AT 07



. 3146 - (RERR Sh2230)

J Chin Ceram Soc, 2023, 51(12): 3144-3151

2023 4F

F(ooty=| OO _ Zho(00h )/, - 100D )
ZI(hkl) Xl (hkl) =1, (hkl)

Hrf: 15(001)H B-SiAION #3 K ks #E XRD i [
(001 FA T U 35 1(001) 4 SIAION Fig B it 45 H)
XRD HEH I (001) i I R UEE 5 o SR FH 45148 F 1 AU
(SEM)Z3 BT AN R 77 1] 48 1 14 St AU 3
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(b) Planes for different directions
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Fig. 2

(a) PP direction (b) PV direction

(¢) VV direction

B3 ANIRN T T £ 5 R ks

Fig. 3 Flexural strength testing in different directions
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Fig. 5 Microstructure of the sample in different planes
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