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Table 1 Synthesis conditions of

ternary carbides and nitrides

Compound M aterial ik em}uzéature P/rizsll)l;e I/H}Ill ¢
Ti3SiCa Ti, SiC, C 1600 40 4
TizGeCa Ti, Ge, C 1500 45 4
Ti,GeC Ti, Ge, C 1200 45 4
TiAlC Ti, ALC;, C 1600 40 4
Ti, AIN Ti, AIN 1 600 40 4

F2 H 32 AHAMH MG RS
TiC, TiN fXf

Table 2 Properties of some 312 and

H phases in contrast with TiC, TiN

Density/ (g*cm™ 3)

Micro-hardness ~ Conductivity

Compound Theoretical M easured / MPa /(S*m”~ l)
Ti3SiCy 4.53 4.5 4 4.5%10°
Ti3GeCa 5.57 5.22 5.0 4.5%10°
TirGeC 5.69 5.3 5.5 4.4x10°
TiAIC 4.11 4.1 5.5 2.8x10°
TiAIN 4.31 4.3 3.5 3.2x 100

TiC 4.93 20~ 30 1.5x 10°
TiN 5.44 20 4.0x10°

Finkel 1 Barsoum 2512 Bl A W 7 E T
TisAIN3, TizAlCy s F Ti3SiC, BYFRPER R | BY D)
P FIVARA LG, T AIN; PIAHRAE J9(310 X£2) M Pa,
(127 £2) MPa, 0.22; TizAlCp g} (297. 5 £2)
MPa, (124 £2) MPa, 0.2; TisSiC, A (322 £2)
MPa, (133.6%0.8) MPa, 0.2.
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MPa.
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Layered ternary carbides and nitrides with excellent metal properties

ZHU Jiao-qun"?, MEI Bing-chu®, CHEN Y arrLin®
(1. The Research & Test Center of Materials, Wuhan U niversity of Technology,
Wuhan, 430070, P.R. China;
2. The State Key Lab of Advanced Technology for M aterials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, P.R. China)

[ Abstract] The ternary carbides and nitrides with the molecular formula of M, |AX, were summarized, and the structures, syn-
thesis methods and main properties of the compounds were discussed. The compounds are layered hexagonal structures with group
space of P63/ mme. The ceramics of them which have high purity and relative density can be synthesized by the hot-isostatic pressing.
As a class of materials these compounds have a combination of excellent properties, including good electrical and thermal conductivi
ties, relatively low Vickers hardness and good machinability, high elastic and shear modulus, as well as good oxidation resistance. In

addition, the recent research progress on the compound Ti3SiC; is mainly introduced.
[ Key words] M,, ;AX,; Ti3SiC,; structure
(%8 M=Fi8)



