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S8 B-type &JHCf hook crack 248 A 2 0 HXZ5= metal flowll A AT
2 MnSZ2 UEHHDH [etM B-type 22TH2l hook crack2 & & HS2MH A MnS
Ol CI6td LiEtLI= HIEHO| FHast E40! LHEH 2822 HAGHH, Oleist 22 2N 8
MME MBSO HEADH OIX REBIH 0ot U= 2ES =2 £ AACHL 014E =24 &
HE 2 [ B-type 22U UMM hook crack MM XIHS &2 0IX= 222 M9
band & KHHIECH= AU CI6H0 A& ZL0IE HE AOIMIM SMSHH 2EE
MnSH JHIHE0 Clat Az M2EIH, A-type 2XHUl HISHH Ol & B-type 2MUHA S35
MnS JHIHE0! Ol UEHLE 0l = B-type &2 () HIIE0l 0.011%ZAM 0.007%°l
A-type 20l HIGIH 2SoHH EJ &2z 220k

4. 4 2
(1) ERW Simulator®| &

=]
AR T2 cielg 2 AM St 201 Ot

SotAUTH
(2 HM F My JIF= ot® T4 8 AN 2HZI0 LEHUN, Ol 250 &
MZEQ| OIAM =0l M Bt HZHOIE ZA0l T 2= & BTIH &46t, 8 HiZgs N
M0l O 228 M ot e MEsE0l 2 SR80 AStH UM F F30)

= 2 X0IJt AN, A-type 2XHOI HISHN

B-type 2= hook crack 840l A S0t 0l & T2 WA hook crackQ| &M A

SOF At £FE2=2 LENSCH B-type 22JH21 hook crackMlAM= MnSH JHIHEO0| band &t
Cl

A
=2 I LESAQHU, 0IH2 22 =2 sulphur R0 J1216HALCH

Table 1 Chemical compositions of materials used.
Thick- Chemical Compositions (wt.%)
Type | ness j ) N
(mm) C Si Mn P S Al Cr Ni Cu (ppm) Ceq* | Pem**

A 9.25 10.1740.109{0.837:0.017|0.007{0.019{ 0.032 | 0.030 |0.029] 60 | 0.324|0.223

B 9.2 10.150]0.011/0.671[0.014}0.011]0.036]0.013 [ 0.015}0.026| 60 |0.267 |0.186

* Ceq(%) = C+Mn/6+(Cr+Mo+V)/5S+(Ni+Cu)/15
** Pecm(%) = C+Si/30+Mn/20+Cu/20+N1/60+Cr/20+Mo/15+V/10+5B
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(a) Pipe Welding Line (b) ERW Simulator

Photo.l Metal flow of ERW joint.
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Fig.1 Hardness of ERW joint of A-type steel.

L

(a) Hook crack at mid-HAZ

(b) HAZ end along cracked metal flow

Photo.4 Microstructures of hook cracked HAZ

of B-type materials
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Photo.2 Crack at white line of A-type steel

Photo.3 Hook crack of B-Type steel.



