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Evaluation for cold cracking susceptibility of SM570(Q&T) steel weld metal
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1. A 2 (Pcm = C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20
SM570(Q&T&E M= CclE SMZRjetes Ee +Mo/15+V/10+5B)
Had ¥ =del dX2o oy 2Rl 2 Susceptibility Index
= % Ud S8 TN BHoIch OIME L B=31~35 ; C=36~40 ; D=41~45
DT ZME Lersel B =E Yl SM ' ’50' g ’ - '6’ .
=4.6~50 ; F=5.1~55 ; G=5.6~7.
Mets mel gxdol oS mizis Mmg SO F
JHX| 2 21 0] ?E‘?gé;k-‘?’—t—} %Jg—i‘—%’-o{w X ‘ Minimum preheat and interpass
o Restraint | Thickness temperature(C)
2ol YddE gs0| Hct level (mm) Susceptibility index grouping
£ dEoME oH ol M 1Y <10 <20 <§o <§o <I;o (i) 120 1?0
T Zrel SM570(QATEE tialez dHsek 10~20 |<20] <20 20 | 60 | 100 | 140 [150
- 20~38 |<20|<20]| 20 | 80 | 110 | 140|150
BoAle] A2audg Hix(s 2 d =
FolMel M2mEs Uxd Mo 2% Low 38775120 | 20 | 40 | 95 [ 120 | 140|150
E YA THol oA S 22Uy >75 20120 | 40 ] 95 [ 120 |140[150
_ _ N <10 |<20[<20]<20|<20| 70 | 140|160
LSt 23559 X1%£F°é UX|Eg st 10~20 |<20|<20| 20 | 80 | 115 | 145|160
s MESAT HMas Eych Aye Mediu | 20~38 | 20| 20 | 75 | 110| 140 | 150 160
o= ) == m | 88~75 |20 80 [110]130] 150 | 150160
Hx ofy¥ %?_}%E% 50C=z2 X 35HH >75 95120140150 160 | 160|160
_ ) <10 |<20]<20] 20 | 40 | 110 | 150160
S A 5 A =
M CO 237tA StollAl 50mm 74 T4 10~20 |<20] 20 | 65 | 105 ] 140 | 1601160
2% Qi2a Ho UeEMe 20~38 | 20| 85 | 115|140 150 | 160|160
24 8% o METE EArst High ™ 58-75 1115[130[150| 150 160 | 160|160
A, o ¥ U2 E 50T, 75T, 100T >75 1115|130 150 | 150 | 160 | 160 |160
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2.1 AWS D1.1 &
Sl = 12Pcm+log10(Hd)
(Hd : Weld metal hydrogen content{ml/100g))
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2.3 BS 5135 &
CE(IIW)=C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5
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2.4 CEN g2y
CEN=C+(c)(Si/24+Mn/6+Cu/15+Ni/20+(Cr+Mo+
Nb+V)/5+5B)
25 CET g,
To(C)=700CET+160tanh(d/35)+62Hd0.35-
(32-53CET)Q-330
To : Necessary preheat temperature(C)
CET:C+Mn/10+Cu/20+Ni/40+Cr/20+Mo/10
Hd:Weld metal hydrogen content
(ml/100g)
Q : Heat input(kJ/mm)
d : Thickness(mm)
26 T2 I FEAMLAM(2005)

Preheat tem-

Mate - perature(C)
ol Welding method Thickness(mm)
25~ 140~ 150~1
<25
40 | 50 | 00
SMAW with |
SM with low - | 8080|100

520, hydrogen electrodes

570 | SAW, GMAW, FCAW | - |50 (50| 80

27 oE2x Aol LRF AXEE CIS
n} Zo| Mystch
® ZXEA : 50mm
@ oA 20,125,7.5,4,2 ml/100g
® ULEHQ) : 2 kI/mm
® B34 27| 8F(Medium Res-
traint)
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29 EX3ZEHF g2 &4
Tp(C) = 120 + 120 log(HJIS / 3.5) + 5(hw-
20) + 8(oB - 83)
HJIS(mI/100gr) : diffusible hydrogen content
measured by glycelin method
hw(mm) : height of weld metal
oB(kg/mm2) : tensile strength of weld me-
tal in all- weld-metal test
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£ HotetHAM M27En ojM=3e] A
2AHE TYsta, SM570(QaT)Zel FHA of
HUR2TE TWYSIOA HASIU20] 2HitM
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Mechanical properties
Str‘ength(MP'a) Absorbed Elonga-
Tensile Yield energy(-5
strength | strength | ) ] tion(%)
629 526 273 29

Chemical composition
C|{Si|{Mn| P S | V [Mo{Pcm|Ceq

0.13/ 0.3 | 1.39 |0.138]0.043]|0.035|0.1210.221| 0.41

Ceq=C + Mn/6 + Si/24 + Cr/5 + V/14 +
Ni/40 + Mo/4

Pem = C + Si/30 + (Mn+Cu+Cr)/20 + Ni/60
+ Mo/15 + V/10 + 5B
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Table 1 Diffusible hydrogen content by

shielding gas
Diffusible
Shiclding gas | "oresen - Remer
(ml/100g)
Ar+20%CO. 6.32 HG
Ar+ 20%C0,+ 0.1%H, 7.47 HG
Ar+ 20%COz+ 0.2%H: 9.86 G.C
Ar+ 20%COz+ 0.45%H; 13.24 G.C
35 Adg&dn
Diffusible hy~ | Preheat temperature
drogen content Remark
(m1/1008) 50C | 75T | 100T
5.65 NC - - CO2
6.32 C NC | NC H2:0%
7.47 C - - Hz:0.1%
9.86 c | - - | H2:0.2%
13.24 C - - | H2:0.45%
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