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Determination of K-R Curve for Steel Structure Hot-Rolled Thin Plates

Ouk Sub Lee’, Gye Seung Lee , Joon Ho Baek™ and Jang Sik Pyun"

ABSTRACT

Some materials exhibit a rising K-R curve, while the K-R curve for other materials is flat. The shape of the
K-R curve depends on material behavior and, to a lesser extent, on the configuration of the cracked structure. The
K-R curve for an ideally brittle material is flat because the surface energy is an invariant material property.
However, the K-R curve can take on a variety of shapes when nonlinear material behavior accompanies fracture.
Five different hot-rolied thin plates are tested to investigate K-R curve behavior. A special experimental apparatus

is used to prevent specimens from buckling.
Key Words : Fracture Toughness (27 <14 X]), K-R Curve (K-R A1), Crack-Extension Resistance (78 273
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v = displacement at the special point along
the crack line

a .= crack size

@, = physical crack size
@y = original crack size C(T) = Compact Tension specimens
W = total specimen width

a, = effective crack size
B or t: specimens thickness

¥y = plastic-zone adjustment

da, = physical crack-extension

K} = mode I plane-strain fracture toughness
K = plane-stress fracture toughness

Kg ,R , G = crack-extension resistance
COD = Crack Opening Displacement
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P = load

E = Young's modulus

C = compliance

V = output voltage from COD gauge

L — T = transverse crack direction for rolling

T— L = longitudinal crack direction for rolling
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Table 1 Mechanical properties of hot-rolled thin plates specimens

. Nominal Composition (wt%) Mechanical Properties
No.| Hot-Rolled T::Sﬂs(- ) Yield Tensil Elongation | EXpected Fracture
' Steel i [Mn| P Al h e enstle Toughn
(mm) C Si n S Other Stress (MPa) | Stress (MPa) (%) o(l;ﬁpae;sr_;)Kc
I | AUTOBEAM | 26 |0.183|0321.06 |0.020 [0.004 [0.035 | %2CT1 5165 670.3 18 110
2| Js-SS400 43 |o0.158]0.01]067|0016]|0010|0032| - 313.6 482.2 33 77
3| posHRD2 | 32 [0.022| - |0.15]0.013]0.006[0039| - 213.6 3293 40 55
4 | IS-SAPH440 | 4.4 |0.157|0.01|0.76 [ 0.018|0.009]0.030| - 3332 488.0 34 88
5 | JS-SPFHS540 | 3.2 |0.084]0.14|1.38|0.014 | 0.002 | 0.025 | 0.03Nb 454.7 557.6 27 93
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Fig. 4 Configuration of test C(T) specimens
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] S Table 2 The result of plane-stress fracture toughness(Kc)
S
TR at critical crack size( @;) for LT and T-L
TR specimens

Specimens | K(MPaV) | Specimens | K{(MPaVm)
L-T) @ adl mm) (T-L) @ al mm)

AUTOBEAM | 200 @350 [AUTOBEAM| 190 @34.5

COD (mm}

JS-5S400 210 @45.0 JS-SS400 200 @45.5

0 POSHRD2 150 @49.0 | POSHRD2 145 @48.5

T T T u T
[ 250 500 750 1000 1250
time (sec)

JS-SAPH440 | 180 @51.0 | JS-SAPH440 | 175 @50.0

Fig. 13 Comparison of COD vs. time curve as a

JS-SPFHS40 | 250 @33.0 | JS-SPFH540 | 220 @32.0

crack growth for L-T and T-L specimens
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