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Abstract

The present status of research and application of ultra-high temperature materials such as refractory

metal diboride/carbide ceramic composites is summarized. The existing problems were analyzed, and the research

tendency in the future is put forward.
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Tab.1 Physical parameters of refractory
metal borides and carbides

RS JE i/ °C ffiiE/GPa LRIk REL/ 107K
ZC 3420 26 6.7

HIC 3928 27 6.6

TaC 3983 25 6.3

sic 2600 31 4.7

7B, 3060 23 6.9

HfB, 3250 29 5.7
TaB, 3100 25 5.1
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Tab.2 Mechanical properties of boride-based ultra-high temperature ceramics

B4/ vol% AHXT 2 B/ % PPERCEE/GPa )/ MPa - m'? 5 5 B/ MPa
8571B, +15MoSi, 100 - 3.8+0. 1 -700(25°C)
95.47rB, +4. 6AIN 93 407 3.10.5 580+80(25°C ) ,200+5(1200°C )
957rB, +5Si;N, 98 419 3.80.1 600290(25°C ) ,240+30(1200°C )
91HfB, +9Si;N, 100 439 3.8+0. 1 480+50(25%C ) ,155%5(1200°C )
70H(B, +20SiC+10AIN 97 - 5.2 386(25°C ) 5525(500°C ) ;469 (980°C )
80HIB, +20SiC 98 - 4.45+0.32 391(25°C ) ;497 (1127°C ) 3356 (1327C )
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Tab.3 Properties of zirconium diboride ceramics with addition of titanium boride and boron carbide

i bR TR NS LMk R
KA/ wit%
/GPa  /MPa - m"? /MPa /107K
967rB, +4Ni 496 2.8+0.3 371+24(25%C) ,624+37(800°C ) ,237+3(1000°C) 7.49(800°C),7.70(1000°C ) ,7.51(1300°C )

557rB,+41TiB, +4Ni 439 4.3+0.3 599+167(25°C),582+28(800°C ) ,250+14(1000°C) 7.79(800%C ) ,8.25(1000°C ) ,8.63(1300°C )

83Z1B,+13B,C+4Ni 448 4.5+0.3 643+86(25°C),573+99(800%C ) ,148+10(1000°C) 7.20(800°C ),7.72(1000°C ) ,8.25(1300C )
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Fig. 1
at 1 000°C of three tested materials

Weight change due to oxidation
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Tab.4 List of properties of Zr( Hf)B,/ZrC/SiC ceramics

T4/ vol% ‘}E‘/L’E%_‘i/pm-min_l FHHREIRE/C
647rB, +20ZrC+16SiC -0.98 2010
647ZrC+207ZrB, +16SiC -6.8 2100

80ZrB, +20SiC -18 2200
80H(B, +20SiC -3.5 1810
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