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The fracture toughness, Jic of high frequency electric resistance welded steel pipe for smooth and

side-grooved CT specimen was evaluated by unloading compliance method.
The crack growth, Ja was obtained from the equation of Donald and Saxena & Hudak, and Jic was

determined from the curve of J-Ada relations.

The crack growth on the experiment using unloading compliance method is underestimated as com-

pared with Ja measured directly by the SEM, so the reliability of Jic from saxena & Hudak equation

is large than that from Donald.

The Jic value of side-grooved CT Specimen is estimated less than that of smooth, and this is the

effect of the side-groove, the shear-lip of crack tip and the reduction of crack tunnelling phenomena.
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Table 1. Chemical composition (W,, %)
material ' C Si Mn P S l Ni
base metal ' 0.2161 0.0953 0.823 0.0116 0.0000 i 0.0963
welded metal | 0.2191 0.0965 0.832 0.0135 0.0005 § 0.0973
Table 2. Mechanical properties
material tensile strength i yield strength flow stress elongation
op(MF,) | oy(MP,) (oy +0o8)/2,0r(MP,) €(%)
base metal | 484.5 414.5 l 449.5 34.7
welded metal | 581.3 511.0 | 546.2 34.0
Table 3. Welding condition
. © induction N . post . o
line | 1yn plate plate grid welding . heat } pipe
spee \rg Ozjtlaa%eo voltage curent current tempera- ?:rzeaelrlztgure thickness
(m/min)| g(v\l n (KV) A N ture(°C) p‘t: coefficient (mm)
3 ’ 2800 | 10 19 ; 1.8 | 1200— 1300 850 5.07 ’ 12.5
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Table 4. Values of Ja obtained by experiments
da) =as—a)ymm error %
specimens | 4(a/W)g| 4(a/W)r| 4(a/ W)y Jan— dar Jay—dag
dag l dar \ day ' Jany Ao,
CWM(S.) 0.0202 0.0159 0. 0239 1.0302 0.8109 1.2189 33.47 15.48
HAZ(S.) 0.0206 00. 152 0.0241 1.0506 0.7752 1.2291 36.93 14.52
BM(S.) 0.0192 0.0140 0.0216 0.9792 0.7140 1.1016 35.19 11.11
CWM(S.G.) 0.0208 0.0302 0.0218 1. 0608 1.5402 1.1118 —38.53 4.59
HAZ(S.G.) 0.0190 0.0250 0.0202 0.9690 1 27501 1.0302 —23.76 5.94
BM(S.G.) 0.0194 0.0219 0.0207 0.9894 1.1199 1.0557 —5.57 6.28
150
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L Experimental compliance
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Fig.5. Comparison of crack ratio between theoretical and experimental normalized compliance.
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