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Existing Issues

Temperature>2000 C)

Poor Sinterability

(Sintering 

Temperature>2000oC)

Modest Toughness

(~ 2 to 4 MPa.m1/2) and 

oxidation resistance
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Existing IssuesExisting Issues

Additives 2)

Sintering Aids, 

Additives (TiSi2)

(relevance of SPS)

Sintering reactions leading 

to second phases

(relevance of SPS)



Ceramic 

composition 

( wt. %)

Sinter 

conditions

Relative 

density

(% ρth)

Vickers hardness

(Hv0.1), (GPa)

Indentation 

toughness 

(KIC),  MPa.m1/2

3-point Flexural 

strength (MPa)

ZrB2-18SiC-

0TiSi2

1600/10, 

50 MPa

97.8 21.0±0.8 3.2±0.7 373

ZrB2-18SiC-

2.5TiSi2

“ 98.2 25.6±0.4 4.1±1.2 -

ZrB2-18SiC- “ ~100 26.4±0.5 5.1±0.3 497

5TiSi2

SSS 1500/0 92.5 15.4±1.8 4.5±0.5 410.6±47

SSS 1500/10 99.2 25.1±1.9 3.5±0.3 391.0±17

TSS 1400/10, 

1500/0
96.9 23.2±2.1 3.2±0.1 385.2±17

MSS 1200/5, 

1400/5, 

1500/0

95.8 22.1±9.7 2.5±0.6 352.8±53

MSS 1200/3, 

1400/5, 

1500/2

99.9 27.0±1.6 4.7±0.1 455.1±37



HP TiB2–x wt.% TiSi2

200 µµµµm

Ti

Ti

O

HP TiB2–10 wt.% TiSi2

� Oxide scale 250 µm thick.

� Highly textured rod-likeTiO2

(rutile) crystals.

composite after oxidation at

1200° C for 12 h:
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