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ABSTRACT

Graphite is commonly used for rocket nozzle. The purpose of the present study is to evaluate
compression fracture behavior of ATJ] graphite. Uniaxial compression test is conducted in accordance
with ASTM C 695 in the range of RT to 900°C. The size effects of specimen on the compressive
strength and fracture behavior were investigated. Two types of cylindrical specimen, i.e., where the

diameter to length ratio is 1:2 (ASTM C 695 specimen) or 1:1, were tested at room temperature
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Table 1. Mechanical properties of ATJ graphite.

Table 3. Compositions of antioxidant (Type SC-1400).

: . . Young's
Manufacturer Dens1tgf Grain size Modulus
(8/ cm”) (pm) (GPa)
UCAR 1.76 254 9.6

Table 2. Types of compressive specimens.

Type Standard Extended
Specimen E] i
Dimension 0 X 20 20 X 20
(d><h, mm) !

Type Non-coated Coated
Specimen E] '
Dimension 0 X 20 01 X 20
(dh, mm) 1 10.1 1
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Fig. 1 MTS 810 and schematic diagram of compressive
test.
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Fig. 2 Load-displacement curves for standard
specimens at room temperature.
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Fig. 3 Load-displacement curves for extended
specimens at room temperature.
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Fig. 4 Comparison of compressive strengths for
standard and extended specimens at
room temperature.
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Fig. 6 Load-displacement for non—coated specimen

at RT. and elevated temperature.
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Fig. 8 Comparison of compressive strengths  for
non—coated, coated specimen and reference

data.
ShEAA AHE LT A APEA &
< 235 U -39 dxolnh gz
A drERER o] 900°Coll A BE AR AAl AR
o 4=AEIt A4L(67.0 MPa) Ht} o 2~25
MPa A= <zre] F7FE Rt} Fig 82 A2
2 2o gk IRAHE 9 ARSI A] R A

Aol

A&l A
o] A}

pud

o
32 Q3] AeRTF 900°ColA gE=HRT= b oF
H

He 900°Cel A 4 d = (R.T.=100)7}
J FuEM]H v AFS e

rlo
i
N
df
2
o
oo
i,
o
2>
e

o
Re ) i
Ay o i
bt @ Mo
2
Q2 olx)
>
9]
;%
<
=
o
2
1o
At
_O‘L

to

ol
o

Og(:l
_O‘L
fd
fo 2
o

. ASTM Standard C695-91,

. Ji, SH,

HAY E3] 900°Co| A= 2Fz1e)
HAT} o2 RE H] 23} $74o u
A=A =7t FUkele 59 B4

3 gkt

N N
G =
R

-

2 o o
o
R

References
. Kim, JH. and Lee, Y.S., "Evaluation of
Thermal Shock Strengths for Graphite

Material Using a Laser Irradiation," Material
Science and Engineering: A, Vol. 387-389, pp.
385-389, 2004.

. Nemeth, N.N. and Bratton, R.L., "Statical

Models of Fracture Relevant to Nuclear
Grade Graphite
Recommendation," NASA/TM 2011-215805,
2011.

Review and

. Page, D.J., The Industrial Graphite Engineering

Handbook, UCAR Carbon Company Inc.,
1991.
"Standard Test
Method for Strength  of
Carbon and Graphite," ASTM International,
2010.

Compressive

"Specimen Size Effects on the
Compressive Strength and Weibull Modulus
Graphite of different Coke
Particle Size IG-110 and NBG-18," Journal of
Nuclear Material, Vol. 436, Issues 1-3, pp.

of Nuclear



I
o
S
o
2
o
(I
re
o

66

185-190, 2013.
6. Han, D.Y., Kim, E.S. and Ji, S.H., "Fracture
Properties of Nuclear Graphite Grade

IG-110,"  Journal of the Korean Ceramic
Society, Vol. 43, No. 7, pp. 439-444, 2006.



