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Abstract: Graphite material has been widely used for making the rocket nozzle throat because of its excellent
thermal properties. However, when compared with typical structural materials, graphite is relatively weak with
respect to both strength and toughness, owing to its quasi-brittle behavior, and gets oxidized at 450 °C.
Therefore, it is important to evaluate the thermal and mechanical properties of this material for using it in
structural applications. This study presents an experimental method to investigate the fracture behavior of ATJ
graphite at elevated temperatures. In particular, the effects of major parameters such as temperature, loading,
and oxidation conditions on strength and fracture characteristics were investigated. Uniaxial compression and
tension tests were conducted in accordance with the ASTM standard at room temperature, 500 °C, and 1,000
°C. Fractography analysis of the fractured specimens was carried out using an SEM.
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Table 1 Mechanical properties of ATJ graphite

Properties Unit Value
Density g/em’ 1.78
Grain size Hm 26
Elastic modulus GPa 9.6
Thermal conductivity W/m°C 120
the:crflf;ﬁi:f; atln(s)ifon W/mK 2.8
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(a) Specimen for compressive test

139

(b) Specimen for tensile test

Fig. 1 Test specimen for uniaxial test
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Fig. 2 Schematic of load train for uniaxial test
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Fig. 3 Heating time before loading at 500°C and
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Table 2 Compositions of antioxidant(wt.%)

Silicon Phosphorous .
) ) Alumina
carbide oxide
72 8 6
Silica Boron oxide Mullite
6 4 4

(@) 0% wt. loss

(b) 5 % wt. loss

Fig. 4 Surface images of ATJ graphite (dark area
represents pore)
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Fig. 5 Stress-displacement curves for graphite subjected
to compressive load at various temperature
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Fig. 6 Stress-displacement curves for graphite subjected
to tensile load at various temperature
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Fig. 7 Comparison of compressive and tensile strength
for non-coated, and coated specimens at various
temperature
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