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Weldability of HY type High Strength-Toughness Steel

J. B. LEE", S. K AHN", H. C. JEONG" and 1. O. SHIM™

Key Words ' High Strength-Toughness Steel(ZZ % 12047), HAZ(SHE osm),
Hardenability(7d 8+4), Diffusible Hydrogen(&4H43 <=4), Cold Cracking(H&-#%),
Hot Cracking(2-&T ¥), Solidification Cracking(-$ %), Liquation Cracking
(437 4F), Ductility-dip Cracking(&4 2187 =), Toughness(214)

Abstract

Weldability of DS100 and DS130, HY type high strength-toughness steel plates, tentatively produced
as domestic production, was investigated.

DS100 and DS130A had nearly same hardenability in HAZ in spite of its difference in Ceq. Based
upon the y-groove test results, cold cracking susceptibility of DS130 was superior to that of DS100
because of its lower hydrogen level in weld metal. Solidification cracking tested by the Trans-Varestraint
test was occured in all of the weld metals, and its susceptibility was high in the row of DS100,
DS130A and DS130B. However, no liquation cracking and ductility-dip cracking tested by the
Longi-Varestraint test with 6.0% augmented strain were detected in base metal and reheated weld
metal.

Toughness in the GMA welded joint was satisfied with the relative Mill Spec, even though welded
joint of DS100 had relatively low impact energy especially at the weld metal.
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Table 2. Mechanical properties of base metals used

. Tensile property vIr.())
Material Y b TS(MP) EI(%) —85C —50C —20C
DSI00 716 814 200 227 — 25
DS130A 938 1021 248 67 153 178
DSI30B 938 1018 226 173 191 206

H LHAgE 2 AgAs 2 14EZe
2380 =2 H85= Al GMA(Gas Metal Arc)
£318 solid oboloj(12mmp)EA), &g 3t
g ZAL Table 391 YERNUY o8& EF 7|
Z AHEoZ MGI0 ¥ MGI30L ZZk DS100 %
DS130728 £HMEEZA A3

22 83 Z3HAME

24 AgAde Hu BAEAE L Taper HxAl

Chemical composition (wt. %)

Material

*

Ceq Remarks

C Si Mn P S Cr Ni Mo \ Cu Ti
DS100 017 026 025 0015 0005 150 300 040 002 - — 0699 Q&T(660T)
DS130A 0.14 024 068 0010 0004 052 494 051 011 - — 0626 Q&T(650C)
DS130B 008 024 069 0010 0003 054 491 046 008 0004 0002 058 Q&T(600C)
* . Ceq(WES) =C+Si/24+ Mn/6+ Ni/40+ Cr/5+Mo/4+V/14(%)
Table 3. Chemical Composition of deposited metals for DS steels
. Chemical composition (wt.%) AWS
Material . ) . Ceq*  Class.
Si_ Mn P S Cr Ni Mo \ Cu Ti [0) N (A5.28)

MG100 0.076 027
MG130 0.063 025

144 0010 0009 033
157 0008 0.006 095

240 054 0.003
228 065 0004

003 0008 0027 0010 0587 ER120S-1
0.05 0004 0017 0009 0744 ER140S-1

*: Ceq(WES) = C+Si/24 + Mn/6+ Ni/40 + Cr/5+ Mo/4+ V/14(%)
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Table 4. Welding conditions used in the Trans-
Varestraint test

Welding parameters © GTA welding
DCEN ; 2504, 16V
Welding speed ; 125 pm/min
Arc length ; 2 mm

Electrode : JIS YWTh-3.2mm dia.

Shielding gas : Pure Ar(20£/min)

Bending radius : 200 mm, 300 mm, 500 mm

Air cylinder pressure . 18kgf/cm

Augmented strain on specimen . 1.2%, 2.0%, 3.0%
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Table 5. Welding conditions used in the performance
test of welded joint

Welding parameters : GMA welding
330A-32V-32 cm/min(19.8k]/cm)
Shielding gas : Ar+2%0,(20 ¢/min)
Welding wires : MG100A for DS100
MG130 for DS130A, 1.2 mm dia.

0
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DS130A

Photo. 1 Typical appearance of cracks on the
surface of weld metal after the Trans-
Varestraint test
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(a) Type D
Photo. 4 Typical microfractographs of type D, D-F and F in solidification crack of DS100 weld metal
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