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Fabrication and properties of TiN/f'-Sialon electroconductive
composites from high titania slag-based mixture

JIANG Tao, XUE Xiang-xin, LI Jiang, DUAN Pei-ning

(School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: The TiN/f'-Sialon electroconductive composites were fabricated by pressureless sintering from TiN/f'-Sialon
powder that was synthesized by the carbothermal reduction nitridation method using high titania slag as the starting
material. The phase assembly and microstructure were analyzed by XRD and SEM. The densification, mechanical
properties and electrical conductivity of TiN/#'-Sialon were studied. The results show that f’-Sialon and TiN exist in the
sintered samples. f'-Sialon grains exhibit lath-shaped morphology and TiN particles show fine granular morphology, most
of the grains have lower size than 0.5 pm. For the samples sintered at 1 530 °C using raw materials containing 35%TiO,
(mass fraction), the bulk density, hardness and flexure strength are 3.01 g/cm®, 9.62 GPa and 120.07 MPa, respectively.

The minimum amount of TiO, in the initial raw materials is 30% for the formation of electroconductive network in the

composites. The electric resistivity of such a composite is 1.3X 102 Q-cm.

Key words: high titania slag; TiN/#'-Sialon; multiphase electroconductive ceramics; properties
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Fig.1 XRD patterns of TiN/#'-Sialon electroconductive

composites prepared at 1 530 ‘C for 1 h
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Fig.2 SEM images and EDS spectrum of etching surface of samples sintered at 1 530 “C for 1 h: (a) SSTy; (b) SSTas; (¢)SSTse; (d)

SST;s; (€) SSTy; (f) EDS spectrum of f'-Sialon grain

B-Sialon ik 2 BAACR, HARERITGH: SHEAMH
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Table 1 Apparent porosity and bulk density of TiN//'-Sialon

Bulk density/(g-cm )

STy  YSTy, SSTy STy YSTy SSTy
1470 4339 3333 3624 2.10 249 239
1500 4120 2847 33.00 2.07 268 246
1530 2462 1482 18.04 233 280 2.69
1550 2453 1434 1758 235 281 2.68

i Apparent porosity/%
t/'C
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Fig.3 Relationships among apparent porosity, bulk density

and TiO, content in initial raw materials
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BEE o HH 2 AT, BERIAE RE R TiO, I & )38 i,
PRI B S 38 I 5 BRI 50k TiO, LA 35%(1)
RFE YSTas MR Sy, 18 9.62 GPao 1% HH T A
M SRR I TN BORLAN /1N, H ok v b P AR (s Ak s
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Table 3 Flexure strength of samples prepared at various conditions

F2 1530°C. 1h &M FHIEMEIIER (HVs)
Table 2 Hardness(HVs) of various samples sintered at 1 530
‘Cforlh

Sample HV,5/GPa
YST, 5.54
YSTys 8.63
YST; 9.35
YST;s 9.62
YSTy 8.78

K 3 HIAARIZAE T Hl &M R 5 R ST
FEo B 3 AL, BEE AR AL I, ANk
(BT R SE I s BRI, HAE 1 530 CRIHedr
SRR K. Xt T RE LR, MR B
L TSy Y Yl TR s S A T P NTTR LTS
REME Ko AF iy R 4 Tl P T A o R AR KR, AT
BEAI T TN ORL R B R , 2 Bpidr amE AR
N INA N KOS & T AR e, X 22
EH T I N BRAIS T AR SR B A IS, A4S
WA, 8k T TiN/g'-Sialon #EHGEH L, M
AT — P . A 3% Y,0; [ikFE
YSTso FIHHTOR L ey, 15 132.82 MPa.

2 3 ien g, BT Tio, AR RIHE N,
TiN/B-Sialon FEHEFUHT o EESEHE NG AL,  HARK
M G SR AAEHE TR T ER T, 3
QAT AR, WRAEREEE, bT
TiN/p'-Sialon #1}H 1] TIN J& 28 TiO, JR A7 HGE JFE A
G TR, diRiAR 4/, EZE3AuAE f'-Sialon fb
R AL, HA A G . XS4l /N1 TIN ok
TEAR S IRAEAE,  AEAF RS0 it AL B I o A BE 14
KEAEY i Rk A e, FEHCERATS /rRe s, i
Fsrtb it e ™Y i H, B TiN 55 Sialon 2 [7]
AR B A R B BE RE 2 5, B TERR
G MRHE LS AL BETE Il — 58 R R R Y. 7, 1%
I 3305 R S s S EINLHIE— 0 sl T X R ot

e Flexure strength/MPa

STy SSTy YST, YSTys YST; YST;s YSTy
1470 42.18 72.61 88.89 - - - -
1 500 47.06 90.55 93.99 - - - -
1530 53.99 104.11 117.39 126.62 132.82 120.07 109.53
1550 54.55 100.57 112.27 - - - -
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Fig.4 SEM images of fracture surfaces of YSTjs, after sintered at different temperatures for 1 h: (a) 1470 C; (b) 1 500 ‘C; (c) 1 530

‘C; (d) 1550 C

4 1530 °C. Lh Z&AF RIS RR R R R

Table 4 Room-temperature electric resistivity of samples fabricated at 1 530 °C for 1 h

Room-temperature electric resistivity/(Q-cm)

Ceramics
YSTo YST, YSTas YST; YSTss YST,
TS-f' - 4.3%10’ 3.7X10° 1.3%1072 5.0X107° 2.6X107
TS-0' 6.3x10° 2.1X107 1.8X1072 5.3%X107° 29%107° 1.3%10°°
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