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Fracture Toughness Testing in Alumina
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Indentation fracture(IF), indentation strength(IS), double tortion{D'T), single edge precracked beam({SEPR)
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ABSTRACT

Fracture {oughness of alumina was determined by IF, IS, DT, SEPB methaods, and the data were inter-compa-
red. Round robin test on IF and IS methods was also conducted under the participitation of 4~5 domestic
institutes. Fracture toughness data determuned by IF, IS, DT methods were similar, while those by SEPB
method were smaller, Variation of toughness dala determined by IS method using 98 N of indentation load
was signilicantly small compared to those deternmmned by any other methods. Round robm test results showed
that toughness data determined by IF method at various institutes do not coinade each olher, while those
by IS method de well coincide. Thus, il was concluded that mter-confidence on fraclure loughness data, if
determined by 1S method at all mstitute. can be established belween institutes.
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Fig. 1. Microstrmcture of alumina used in this study;
ta) polished and (hermally grooved surface, and
{h) fracture surface.
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Fig, 4. Change of indentation fracture loughness as a
function of indentation load.
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Fig. 5. Change of fracture toughness measured by in-
dentation strength method as a function of in-
dentation load.
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Table 1. Round Robin Indentation Test Data

Institule KRISS A B C
2a (um) 1081+ 14 1053+ 2.8 1104+ L7 252.21 40.8
2¢ (um) 3408+ 227 3733+ 137 4054+ 155 3580+ 43.3
Fracture toughness (MPa-m'?) 407+ 044 3441024 318+ 0.21 872+ (.23
Coefficient of varialion (%) 10.8 70 6.6 26

Table 2. Round Rohin Test Results for Fracture Toughness by Indentation Strength Method

Institute KRISS A B C D
Specimen width (mm) 390+ 0.05 3.92+0.02 3.9* 3.97+ 002 3.97+ 001
Specimen thickness {mm) 2,92+ .05 293+ 0.01 2.9% 297+ 0.02 296+ 0.02
Fracture toughness {MPa:m™?) 390 0.11 4,00+ 0,17 4,30+ 0.30 3.94+0.09 5.741 0.23
Coefficient of variation (%) 28 4.2 7.0 2.3 40

*Specimen widih is assumed to be 30 mm for all specimens
**Specimen thickness is assumed to be 2.9mm for all specimens
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