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Variation of the Fracture Resistance Curve with the Change
of a Size in the CT Specimen
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Abstract

In order to obtain more realistic fracture resistance curve, research is currently underway to
introduce new parameter and to quantify the constraint effect. The objective of this study is to
investigate the relationship between the constraint effect of a size(plane size and thickness) and the
fracture resistance curve. In this paper fracture toughness tests were performed with various plane
size and various thickness of specimens in two materials. The test results showed that the effects of
plane size on the J-R curve were significant and the curve was risen with an increase in plane size.
However, relatively weak influence was observed from the change of the specimen thickness and
size. The stress fields near the crack tip of the specimen is close to the HRR field according to
increasing the plane size and the Q stress appears different value according to material properties

and the plane size.
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Table 1 Chemical composition of test materials (Wt. %)

Material C Si Mn P S Ca Ni Cr Mo v Nb
AS15
0.17 0.21 0.89 0.015 0.004 001 0.02 0.02 0.001 0.003 0.01
Gr. 60 steel
AS16
0.21 033 1.06 0.019 0.003 0.02 0.01 0.02 0.031 0.016 0.004

Gr. 70 steel
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Fig. 7 Stress - strain curves of AS16 Gr. 70

steel

Table 2 Summary of ¢ -¢ test results

Yield | Tensile
Material | Specimen| Strength | Strength | a n
(MPa) | (MP2)
A515 | TEN 1| 152 455 007 | 5.61
Gr. 60
steel | TEN2 | 144 47 | 004 | 541
AS16 | TEN3 | 324 572 1 020 | 681
Gr. 70
seel | TEN4 | 317 565 | 0.18 | 6.77
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Fig. 8 J-R curves obtained from various size of
specimens for A515 Gr. 60 steel

Table 3 Fracture Toughness test results of
various specimen size of A515 Gr.

60 steel
Specimen size JQ(Ksz)
427
0.5TCT
465
ITCT 452
555
1.5TCT
583
830
21CT
83




CTAE M| A7] dstel mg AR Hat 2967

2500

A515 Cr. 60 Steel
Specimen 2

® 0.5inch A
2000 H o 41.0inch -
A 1.5inch Al &

v 2.0inch
ER 4
_ g -
o Oy

el
OV; i

:
L
g

——

a
(4]
[=3
o
T

J-Integral, kJ/im’
>
o
o

]

500
[ i

Aa Validity Range’i
L L

i L

0 2 6
Crack4ExlenS|on. mm
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Table § Jic values of various plane size

specimens
Ji(K/m')
A515 Gr. 60 steel | A516 Gr. 70 steel
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Table 6 Q values of various plane size specimens

A515 Gr. 60 steel A516 Gr. 70 steel
IPICT -3.56 -2.08
2PTCT -2.06 -1.56
3PTCT 207 -1.74
4PTCT 1.87 1.77
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