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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.

1. 4 2

A 29 mbx]el A=) (Fracture Toughness) Jic+=
Begley s} Landesh7t ok wd 44 Al zbdoll A4 J&k
o2 stz Jicd AFuyE AL olF wE
AF7F a#Ee] k. Zeol= ASTM E813-81
FAD3 JSME S 001-81 ﬂLﬂ%ﬂ A Jic®) 4

¢ mEsg d dod, T2EY 34 a4 T

* ot gm 2 AF s Hald
** zojo)atm s AAA T, A3

14'

2

a4 13 AFse 9. TA4F A ol

e W e B AT
o 4Fe] 513'_ glch. 53 zFuhAs) a3 (High
Frequency Electric Resistance Welding, HFERW)#®
o @ 7atel SAATRFL BEA FHelH &

o

A% oA (Upset) Fabol el vhebiizl el
Ao AZe] w4 ol e olsh 2L SAALe]
SN A s shje] A AR FA AL



aFsha ) A EA 2R sk Tejolal

Ha §34Y Aol AstEeh. =3 3%

AA B 49 gl el Halslne FHRY
FANAL Hall4 A3 dx]2] (Post Weld Heat
PWHT)O S sl 94, a4 ¥ W
olo} & 7S A4
API(American Petroleum

Treatment,
44 5T 4472 .
445 FAelAE
Institute) Ao A= V-2 =4 218, DWTT(Drop
Weight Tear Test) Eol a4 Frlslxm govt s}
S8 Aol da s s Fohstn 9
A gomz o Fobs) AHEEA, AR T4A o
A3 % HHAAE a4 sd4%Este Le
4ol w4 2o AR AAge 3489
(multiple specimen)BJ 3 gl 2] & s (single speci-
men)¥ o] et FFAHAYLE TIAAY JaE
A4 F4 sl °é7l ﬂlv:cﬂl dag Take s Alg
Adle agely o8 A AdHE Yoz e
Aol glrh olobe HEl wdAgHYF At F
e}o] o ~(Unloading Compliance)¥y &M  JF<d x4
we A4 EFHohE A4l Fdol Al =t 9
ol ATeolaias WaRE SHad 2 Erjol
dzot FUAREA AAde iy HuHez
4a% Fohe ol = Clarke 579 3ol o
s, Aol AA7he A2 ASE AshdTeolad
2822 9 Jak A4 34% dask F A2
z X3¢ 2z

I‘u

2

Joyce, ® Earnst,? Vassilaros

4o g4 stz g

A4 H7t 45

Al e Fd Al 29 shear lips
Tded®e 4, 42 AR BdAlFe) T
olkvlo] ARt A gl v wala] £33
F2E spl gt 4 ol st
+ - FT8E Alge] o
2 AT dgA A E
2 #) 2% APISLB 73be] 23 F&n,
=AY Aot 23, A B FAAUA Sl B
st A8 s, sy ke 32 Y 4
EF CT Agddg A&t At Feloladadd &
a} Ajdstgdeh. FERAAY da 53-8 Donald!®d B
Saxena & HudakA]4-& Al&3lgn, 72 AHY da
o) vlAle A St Tobdel w) % Shear lipY
3ol dstel mArsHe

427,

g ST
2 A& 24

e
SO

4).8-4}e) 8] HFERW
gy 2

4= PLB2540 x 12.5t(mm) 4]
zFstAd 7] A 3848 API 5LB 7}
ForAd BA W FAAALEY A AL 7]
A& AL Table 1, Table 28} =}, yFsh )
A58 712 Table 33} Zowm =417
Z}H(contact tip) & ¢]-&35te] 450 KHz %9
ARE AA Tasgod, $ARL A%AgeLo

1 52 dAAENAE Y 3G da nr} o) o3 £g3 EaAle gtEtsledch FRAYR I CTS
4&H 7ol dEA ok F}AYSEE Yol & (Compact Tension Specimen)2] ‘H # = Fig.13+ %
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
speed \rg OLtlaagte voltage curent current tempera- ?:rzeil;:tgure thickness
(m/min)| g(v\“’“ (KV) A (A) ture(°C) Pt) coefficient ‘ (mm)
3 ’ 2800 | 10 19 ; 1.8 | 1200— 1300 850 5.07 ’ 12.5
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da) =as—a)ymm error %
specimens | 4(e/W)g 4(a/W)r| 4(a/W)ny, day — dar Jay — deg
AGE l Aaz' \ AEM ' AGM AdM
CWM(.) 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
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Fig.5. Comparison of crack ratio between theoretical and experimental normalized compliance.
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