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Abstract: The effects of the specimen size and temperature on the compressive strength of ATJ graphite were
investigated. Compressive tests were conducted in accordance with ASTM C 965 at room temperature, 700°C and
900°C. Three types of cylindrical specimen at room temperature were used in uniaxial tests, where the diameter-to -
length ratios were one to two for the ASTM standard specimen, one to one for the Type [ specimen, and one to 0.5
for the Type II specimen. Two kinds of cylindrical specimens, with and without antioxidant coating, were tested at
elevated temperature. The Compressive strength of the expanded specimens(Type I, II) were slightly higher than that
of standard specimen at room temperature. The compressive strength of a specimen with antioxidant coating increased
as the temperature increased to 900°C. In contrast, that of the non-coated specimen decreases sharply due to the

oxidation of the specimen
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Table 1 Properties of grate ATJ graphite
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Properties Unit Value
Density g/cm 1.78
Grain size pm 26
Elastic modulus GPa 9.6
Tensile strength MPa 26
Thermal conductivity W/m-K 120

mm <! 2 Type I A o2 A 23} 3t
AL A A qkstE BAE] Sl dukA
oz A2z gt 24 VA Ar 55 FH8
WA AGAAT ol e PHE R B
Table 2 Types of compressive specimens
Type Standard Type I Type I
Specimen ' - .
Dimension
10 x 20 20 x 20 40 x 20
(d x1,mm)
Type Non coated Coated
Specimen - -
Dimension d = diameter
@xlmmy 20X20 200x201 0
Table 3 Compositions of Antioxidant
Silicon Phosphorous .
. . Al
Carbide Oxide umma
75 % 8% 6 %
Silica Boron oxide Mullite

6 % 4% 4%
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Fig. 1 (a) Elements of compressive strength load train
with ASTM C 695 (b) Compressive test
arrangement with spherical block used present
study
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Fig. 2 Representative load-displacement curves for
standard specimens at room temperature
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Fig. 3 Representative load-displacement curves for type I
specimens at room temperature
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Fig. 4 Representative load-displacement curves for type
II specimens at room temperature
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Fig. 5 Comparison of stress-strain curves for standard, type I
and type Il specimens at room temperature

80
\ —m— Average Compressive strength \
75
Type ll
Type | (Dia : 40 mm)
Dia : 20
70 Standard ©ia mm

(Dia : 10 mm)

]t

(Dia : 25 mm)

60

Compressive strength (MPa)

""" Linear fitting

55

10’ 1;)‘
Volume(mma)
Fig. 6 Comparison of fracture strength of dy/ly at room
temperature
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Fig. 7 Representative fracture types of (a) standard, (b) Type
I'and (c) Type II specimens for compressive test
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Fig. 8 Load-displacement curves of non-coated standard
specimens at R.T to 900°C
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Fig. 9 Load-displacement curves of coated type I
specimens at R.T and 900°C
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Fig. 10 Comparison of relative compressive strength for
non-coated, coated specimens and reference data
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