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Comparison with R Curve Behavior for the K and J Parameter of Structural Steel
Hot-Rolled Thin Plates

G. S. Lee(Mech. Eng. Dept., INHA Univ)), O. S. Lee(Mech. Eng. Dept,, INHA Univ.)

ABSTRACT

The shape of K-R curve for an ideally brittle material is flat because the surface energy is an unvaried material

property. However, the K-R curve can take on a variety of shapes when nonlinear material behavior accompanies
fracture. By the way, a general metallic material is nonlinear, structural steel is such. Therefore, the J-R curve form
J-integral value instead of K parameters can be used to evaluate elastic-plastic materials with flaws in terms of ductile
fracture that can be significant to design. In this paper, R-curve behaviors form K and J parameter is considered for
the precise assessment of fracture analysis, in case of JS-SS400 steels.

Key Words : Fracture Toughness (33214

), Crack-Extension Resistance (728 &% A%), Plane-Stress Fracture

A
Toughness (HHB-33 31 A4 A]), Elastic-Plastic Fracture toughness (844 3914 3)), K-R
Curve (K-R 341), J-R Curve (J-R FA1), Instability (<73 43), Ductile Fracture (843 9h3))

sy

a = crack size

a, = physical crack size

[

a, = original crack size

effective crack size

I

ae
vy = plastic-zone adjustment

Ada, = physical crack-extension

K = stress intensity factor

K, = mode I plane-strain fracture toughness
K. = plane-stress fracture toughness

J = nonlinear energy release rate

J. = critical value of J

Ky, Jp R, G = crack-extension resistance
IT = potential energy

A = crack area

COD = Crack Opening Displacement

v = displacement at the special point along
the crack line

C(T) = Compact Tension specimens

W = total specimen width

B or ¢ : specimens thickness

P = load

4 = displacement

E = Young's modulus

L — T = transverse crack direction for rolling

T— L = longitudinal crack direction for rolling
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Table 1 Properties of JS-SS400 specimens

Hot-Rolled Nominal composition (wt%)

Steel [ ¢ [ Si|mp| P | S| Al [Other
1S-55400 |0158] 001 | 067 [0.016]0.010] 0.032 | -
Mechanical properties

. Expected
Thickness Yield | Tensile|Elonga| Young’s| Fracture
(mm) Stﬁ'}e}‘ass S(treis tion | modulus Tougthness,
( MPa 0 P c
(%) (@) (MPa Von)
43 313.6 | 482.2 33 163.998 77
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Fig. 3 Configuration of test C(T) specimens
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Fig. 5 K-R curve, comparison of crack-extension
resistance(Kg) vs. crack-size( @) as a crack growth
for L-T and T-L specimens
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Fig. 6 J-R curve for AUTOBEAM, comparison of
crack extension resistance( ;) vs. crack extension

( da) curves for L-T and T-L specimens
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