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Abstract Ultra-high temperature ceramics (UHTCs) are regarded as the most promising thermal protective ma-

terials for the nose and leading edge of hypersonic or re-eniry vehicles due to their stability of physical and chemical

properties in extreme environment. The progress on UHTCs is reviewed in detail, including powder synthesis, densifi-

cation and mechanical properties. Also, some problems exist in the material studies are preliminarily summarized. It

is expected that this review will provide some guidance for stimulating further research and practical applications of the

UHTCs.
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Fig.1 Life cycle of diboride-based UHTCs
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710,+ 4B = ZiB,+ B,0,(g) (10)
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HlA T s — MG R ZE ( HP) OB 5 5 1 he 4k
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BRI A 8 J0RE RO FIR IS S B 25 B 7] 2
e i TR A AL R R BRI N G
T ZLAE 1 800°C LA LA W LIiHAT S ALPsk 4 )8 24 it
AR T DL R BOR AL 3K Bl g AR S T AR
FLIA 8 A XA AR A T 25 B BR 1 7 95% DL T,
H AT i Tk fk B9 UHTCs iR A & i — i b i
It BRI RST R ZAEHOK G, e LA anfar A PS 751l
K UHTCs R TR AR B (], LAY
FH, SlAR A AL AS e 38 2 T e R A ik 3 o8 4 B0
b, R R 7507 SR Gh 14 1) P g o 23 4% 1) S PR AR KO-
FEAE £ . SR, Baumgartner £ Steiger[m HH K
R EIBHATE 2 000 ~2 100°C S EBE4E H X 3% >99%
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Fig.5 Relative density versus temperature for
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RN Siy N, (il AIN B4 R FL e, i .58
SECEILIRE B R (1 850°C) .
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Fig.6 RT flexure strength of ZrB,
as a function of grain size
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Fig.7 RT flexure strength as a function of volume percent of

SiC, MoSi, and ZrSi, in ZrB,-based ceramics from literature
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Si, AT IR SR ROT I/ INE 2 ~ 3 m, 5 B3 N3] 700
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Fig.8 RT flexure strength, elastic modulus, and Vickers hardness
as a function of maximum SiC cluster size (major axis of ellipse)

for ZrB,-30vol% SiC ceramics prepared by hot pressing
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