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The Effects of CCT Specimen Geometry and Loading Condition
on the J-Integral

Ouk Sub Lee’, Jong Ho Kim™

ABSTRACT

The effects of specimen geometry, and loading conditions on the J-integral for CCT (center cracked tension)
specimens are investigated by using FEM. It is found that the J-integral tends to decrease according to the parallel
tensile loading to crack line. Furthermore, it is verified that the compressive parallel loading to crack line is likely
to increase the J-integral. A stress ratio of length to width of the center CCT specimen is confirmed to affect the

J-integral significantly.
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Fig. 2 A Cartesian coordinate system at the crack-
tip and a contour for the J-integral
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Table 1 Material property of AISI 1040 steel

Young's Poisson's Yielding Ultimate
Modulus Ratio Stress( 00) Stress
203.6 GPa 0.27 821 MPa 940 MPa
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Fig. 3 Engineering stress-strain curve of AISI 1040
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Fig. 4 Center cracked tension (CCT) specimen
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Fig. 9 Variation of J with respect to the change of b

and a ( b = ratio of perpendicular to horizontal
half crack length, o0, =
perpendicular stress, h = half specimen height )
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Fig. 10 Variation of J with respect to the change
of h and a ( b=ratio of perpendicular to
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Fig. 13 Variation of J with respect to the change of h
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2. Rice, J. R,

yand h (b =
horizontal stresses, a =

ratio of perpendicular to
half crack length, 0, =
perpendicular stress, h = half specimen height )

E /-

o 2ol aolH, B4
wW<1.0,0/Go

w 0.4, b<{—2,
2] b} A 2

ESICESPA RNy

L
=
N
3
L)
_.N.
git
§?i
=2
‘.lJ
o
o
to ole
=l

ﬁ‘%‘ﬂ%lﬁ}.

(2) Bl 1 & %9 (6/00>0.39) 1}
Alg Aol it & A% tvw 1.0)l=, 29 &
#H] b7t J AR AA @S dFgS
olg]d el CCT AHE A&ste )
ZAg ol & Aol 8RN 1
g FHA euo}&l -9 &
A A Fhoh

(3) 74 Zol avt 1 A% (ww 0.
] b7p ] &gl O & 2
3] fojafor gt

24 sqe:lo

O
.4>.

2.
©

9)

Angs

1. o] )\4 71%:4 n%]_z%z]st_ o

* il = :‘l}_q-]vé‘}”§
o mz 79 4G +E AR BRAU
2], 154, A103, pp. 113-119, 1998.
"A Path Independent Integral and the

Approximate Analysis of Strain Concentration by
Noches and Cracks," Journal of
Mechanics, Vol. 35, pp. 379-386, 1968.
3. Wells, A. A., "Unstable Crack Propagation in
Metals: Cleavage and Fast Fracture,”

sl 4
+513]

Applied

Proceedings



SEER

HEL @A LT A A0 AT

of the Crack Propagation Symposium, Vol. 1,
Paper 84, Cranfield, UK, 1961.

4. de Koning, A. U., "A Contribution to the Analysis
of Slow Stable Crack Growth," The Netherlands
National Aerospace Laboratory Report NLR MP
75035U, 1975.

5. Paris et al, "The Theory of Intensity of the
Tearing Mode of Elastic-Plastic Crack Growth,"
Elastic-Plastic Fracture, ASTM STP 668, American
Society for Testing and Mechanics, pp. 5-36, 1977.

6. Rosakis, A. J. "Experimental Determination of the
Fracture Initiation and Dynamic Crack Propagation
Resistance of Structural Steels by the Optical
Method of Caustics,” M. S. thesis Brown Univ.,
1980.

7. Lee, O. S. and Hong, S. K., "Determination of
Stress Intensity Factors and J-Integral Using the
Method of Caustics,” Engineering Fracture
Mechanics, Vol. 44, No. 6, pp. 981-989, 1993.

8. Landes, J. D. and Begley, J. A., "The Effect of
Specimen Geometry on Jic," ASTM STP 514,
ASTM, Philadelphia, pp. 24-29, 1972.

9. Kirt, M. T., Dodds, R. H., Jr.,, and Anderson, T.
L., "Approximate Techniques for Predicting Size
Effects on Cleavage Fracture Toughness," Fracture
Mechanics: 24th  Volume, ASTM STP 1207,
ASTM, Philadelphia, (in press).

10.Hancock, J. W., Reuter, W. G., and Parks, D. M.,
"Constraint and Toughness Parameterized by T,"
Constraint Effects in Fracture, ASTM STP 1171,
ASTM, Philadelphia, pp. 21-40, 1993.

11.Sumpter, J. D. G., "An Experimental Investigation
of the T stress Approach,” Constraint Effects in
Fracture, ASTM STP 1171, ASTM, Philadelphia,
pp. 492-502, 1993.

12.0Dowd, N. P. and Shih, C. F,,
Crack-Tip Fields Characterized by a Triaxiality

"Family of

Parameter-1. Structure of Fields,” Journal of the
Mechanics and Physics of Solids, Vol. 39, pp.
898-1015, 1991.

13.0'Dowd, N. P. and Shih, C. F., "Family of
Crack-Tip Fields Characterized by a Triaxiality
Parameter-1I. Fracture Applications," Journal of the
Mechanics and Physics of Solids, Vol. 40, pp.

161

939-963, 1992.

14.Anderson, T. L., Fracture Mechanics (2nd ed.), pp.
160-178, 1995.

15.Boyler, H. E., Atlas of Stress-Strain Curves, ASM
International p. 165.

16.Hilton, P. D. and Gifford, L. N., "Elastic-Plastic
Finite Element Analysis for Two-Dimensional
Crack Problems,” ASTM STP 803, pp. 256-273,
1983.



