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Development of Metal-cored Wire for Electro-slag Welding
of Heavy Wall Steel Plates
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Abstract:

New welding wire for electro-slag welding has been developed for stable toughness of electro-slag weld metal.
Metal-cored wire was selected for minimizing variations of chemical composition of weld metal. Uniform chemical
composition and good toughness of weld metal along weld length was achieved by optimizing flux and wire chemical
compositions. High-strength welds were made with this welding consumables and mechanical properties were
investigated. Good mechanical properties were confirmed and line up of welding consumables for high heat input

welding of architectural structure have been expanded.
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Fig.1 Schematic illustration of box column and macro
sutructure of electroslag weld joint
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Fig.2 Relationship between heat input and diaphragm plate
thickness
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Fig.3 Schematic illustration of microstructure for improving
toughness of large heat-input weld metal
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Fig. 4 Effect of B/N on Charpy absorbed energy of weld metal and microstructure
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Fig. 5 Change in B content of weld metal through weld length
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Table 1 Welding condition using suitable welding consumables
Welding current | Voltage | Heat Input .
(A) ) (kl/mm) Welded joint shape
Weld length :
900 mm [
T 2
380 51 83 200 LT
1<%
unit : mm
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Fig. 6 Schematic illustration of slag-metal reaction at interface
between molten slag and molten weld metal
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Fig. 7 Charpy absorbed enegy and B content of weld metal
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Table 2 Welding condition for evaluation of mechanical properties of weld joint

Base metals Welding consumables Joint shape Heat input

Skin plate: SA440C-E 60 mm Wire: FG-60AD Q2 | 2

(o]
98 kJ/mm

Diaphragm: HBL325B 60 mm | Flux: KF-100AD 200
60 i
1l unit : mm
JFE $# No. 34 (2014 458 A) — 42—
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Table 3 Tensile test results of weld metal

Position YS (MPa) | TS (MPa) | EI (%)

459 636 20

YS: Yeild strength
TS: Tensile strength
El: Elongation
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Table 4 Results of Charpy V-notch impact test of welded joint

Notch position Charpy absorbed energy, vEo (J)

222 147 116

*]1 mm from fusion line
FL: Fusion line
WM: weld metal

o TMCP (BT #6-cd 2 HBL"325B 8 %@ L 72,
TEWEL®] 13 (1) yRiMA LR, (2) HAZ Bk
e, (3) Bl yERFeiETot 280 O WM (4
&g 50 BRI L7 HAZ HEEHIE O 4 D0 F:
MERZMESEILLOTHY, o OHET 2 #HEEE
JIHARA~EH T 2 2 v T, KARAEEEELO &My
ER LTV, AEABNZISK]/mm THH, WD THEL,
FERRAPERERTM Y LT3 L WERth e L, R3 BLUER4
TR FE OB 2 7R 3, TARESEIEIZ 12 636 MPa
TN BE R R LT, IBHEBED Y v v e —ERIIY -
FVF =13 0CICTTE 116 ], BREEIZ BV TITARLRR
(FL) EW T 147, vam & O RIS 1 mm Bz
HAZ1 T3 145 222] ¥ BAF Rk 2R L, HEETH S 70]
PIERWRE LT,

6. HHYIC

#ichhov 2 bmn 27 PR ERME e LTxX2var—F

7 4% Tdh b FG60AD ZHFELTc, 74X 7Ty 7 AD
LB AR b I & D B2 ZEICIR D e T & %,
ATEHENT 2012 FFRICKERRE X IR L, KABAHHET
NECENTCEERGEMROZ 4> 7y 7RI LT,
JISIZBWThbTL 2 bR AT ZAEH a7 —FUA4 YOl
AED b, SHOEHAILADIARF SN2,

ARVEFEM RN I BRECE o S P v e S SR M Bl 2
22— OHFEMFICE2LDTT, BRICHIYILTE
Kie s )y, THEEG Y & Le AK2A%, aEHAIRE,
Biisehk, IR 2R (BIRTAREY — e 2k &) 15
AT L LT &7,

BE

D 7ce zE, MERE, REFERX HARBIERS R TR,
C1, MEE I, AREMEE, SEHE, SHBESHas 2 ) — MG
1997, 581-582.

2) FRHEDR, /INI—HEE. CAMP-ISIJ. 2003, vol. 16, p. 340-343.

3) FRHIER. TATERR. 2003, vol. 51, p. 57-64.

4) ARAED, fafdsE, KRAEE. JFE BH#i. 2004, no. 5, p. 38-44.

5) EaAMET, CEEEE, ERME, WAL, WATE. B
RYEE. 1994, vol. 54, p. 124-125.

6) AuG, MG E, ZH—. EEFRWEBZE 2005, vol. 77, p.
422-423.

7) AR, WMIE, NP, WANER AR, 2009, vol.
27, p. 240-246.

8) Apuh, MHMGE, ZHI—. EEFRMEME 2004, vol. 75, p.
340-341.

9) ARG, WHEMIE, ZHEI—. VAP EME 2004, vol. 75, p.
338-339.

10) ABREE, WIHME, K@K, —Swfr. AR#EmE. 2003,
vol. 72, p. 108-109.

11) 2N, FIHZE—. AR ARE. 1970, vol. 39, p. 669-675.

12) ZWEELE, FIHZE—. VEBEEaEE. 1971, vol. 40, p. 1016-1024.

13) LN, R —. A 1971, vol. 40, p. 1104-1110.

14) LT, (PR, AR —. iR aEE. 1973, vol. 42, p. 106-113.

15) FREFIA RS, REveR, PEHEER. AR AEE. 1977, vol. 46, p. 68-

75.

FUNES, Az, KOHER, GaEs, #ama), hIvrRE. 1w

AP 2013, vol. 92, p. 196-197.

16

N2

JFE $#i No. 34 (2014 4 8 )
Copyright © 2014 JFE Steel Corporation. All Rights Reserved. ZXfE[Hilin


http://www.jfe-steel.co.jp/research/giho/005/pdf/005-08.pdf

