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Mechanical and electrical properties of hot-pressed TiSiz-WSiz composite ceramics

HORIGUCHI Katsumi and MORIYAMA Minoru

TiSiz and WSiz2 ceramics have high electrical conductivity and good oxidation

resistance. The composite ceramics of them were sintered by hot-pressing method at
1170-1670 C x40min under mold-pressure of 28.8MPa in Ar atmospher. Their

properties were examined in the TiSi2-WSi2 system with compositional change of

0.2mol step.

As a result, the ceramics showed bulk density of 3423-9347kg/m3, relative density
83.3-94.8%. Vickers hardness 4.59-14.7GPa, flexural strength 136-280MPa, fracture
toughness(XKic) 1.83-3.28MPa - m!’2, Young's modulus 170-412GPa and electrical
conductivity 0.63-6.13MS/m. The electrical conductivity is below 1MS/m because of the

crystal disorder in the composite, contrary to expectations.
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TiSis-F 2.0~5.0 52.2~54.7 =0.15 =0.30 =1.0
WSis-F 2.0~5.0 22.3~24.3 =0.10 =0.20 =0.7
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[mol%] | [mol%] | [mass%] | [mass%] [g] [g] [g] [C] [min] [MPal]
WSiz-0 100 0 100 0 60.000 0 60 1170 40 28.3

WSi2-20 80 20 63.424 36.576 44.397 25.603 70 1270 40 28.3

WSiz-40 60 40 39.404 60.596 33.887 52.113 86 1370 40 28.3

WSiz-60 40 60 22.421 77.579 22.421 77.579 100 1470 40 28.3

WSi2-80 20 80 9.778 90.222 11.734 108.266 120 1570 40 28.3

WSi2-100 0 100 0 100 0 135.000 135 1670 40 28.3
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B kg/m? g
WSis-0 4043 36.390g
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WSis-80 8641.9 77.784g
WSiz-100 9857 88.721g
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StEI, O ITHREE [mol%] @43 Hr It IR [mol %) @At FEIEE [mass%]

" Si Ti W Si Ti W Si Ti W
WSis-0 66.67 33.33 0 65.72 34.28 0 52.92 47.08 0
WSis-20 66.67 26.67 6.67 65.52 28.73 5.76 43.05 32.19 24.76
WSis-40 66.67 20.00 13.33 65.34 22.09 12.57 35.27 20.33 44.41
WSis-60 66.67 13.30 20.00 65.29 16.29 18.41 30.57 13.01 56.42
WSis-80 66.67 6.67 26.67 64.06 10.54 25.40 25.80 7.24 66.96
WSiz-100 66.67 0 33.33 65.72 0 34.28 22.65 0 77.35
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FET, HRIC WSie-40~WSi2-80 TiE, 1MS/m LT
DRV Z 7R L7z,

(5) HMREEIERORE, WSiz % 60~100at% & ek
T, KiLEEZ L GRMEnglgsns. [LEE#H
HT T ENTENE, & O ITHAIME O 23 H#
BT&ED.

Z & X M

1 BAHSBERGE : Hirgs [Mbamomtt), AA
Bra)giR(2022.3)

2) S.Becker, A.Rahmel, M.Schiitze: “Oxidation of
TiSi2 and MoSi”, Solid State Ionics, Vol.53-56,
Part 1, pp. 280-289(1992.7)

3) Guenter Schultes, Markus Schmitt, Dirk Goettel,
Olivia Freitag-Weber: “Strain sensitivity of TiBg,
TiSiz, TaSiz and WSiz thin films as possible
candidates for high temperature strain gauges”,
Sensors and Actuators A, Vol.126, No.2, pp.287-
291(2006.2)

4) E.G. Colgan,

“Formation and

J.P. Gambino,
stability of

Materials Science and

Q.Z. Hong:

silicides on
polycrystalline silicon”,
Engineering R16 Reports (A Review journal),
pp.43-96(1996.2)

50 R.Madar, C.Bernard:

deposition of metal

“Chemical

silicides 1in

vapour

silicon
microelectronics”, Applied Surface Science, Vol.
53, pp.1-10(1991.11)

6) rhisER, R, MPHE—, IR, AL TE
Ko B AEL , pp.138-144, = 4H(2005.1)

N T Tz A )T, A b T =Y F— [F—
27 7w b e, pp.12-124, A V(G
(1977.12)

8 HAMEAR . [JIS " FTvr 35 EFIv”
2 JISR 1602(1995) 7 7 A > & T X v 7 ZADFEER
ERTIE) , pp.320-326, FAKIH£(2007.6)

9) IAEPALE, IR, WEER, BEE . mREe 7
v I AD ) v F RE—INE KD, 2R,
Vol.90, No.5, pp.21-28(1982.5)

10) HigEse, R, MPH—, IR, ARl TE

& ETHRPEL , pp.144-148, :ruﬂt(2005 i)

11) D.O. Poletaev, D.A. Aksyonov, A.G. Lipnitskii:
“Evolutionary search for new compounds in the
Ti-Si system”, Calphad(Computer coupling of
Phase Diagrams and Thermochemistry), Vol.71,
No.102201(2020.12)

12) Biao Hu, Jiagiang Zhou, Yuting Meng, Peisheng
Wang, Chengliang Qiu, Fanfei Min, dJingrui
Zhao: “CALPHAD-type thermodynamic model-
ing of the Ti-W-B and Ti-W-Si refractory
systems”,
Metals and Hard Materials, Vol.81, pp.206-
213(2019.6)

International Journal of Refractory



