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MG-55 Welding Solid Wire Using High Heat Input and High Interpass

Temperatures for Building Structures

Reiichi Suzukill Toshihiko Nakano
O

MG-55 is a high potential 540 N/mm®class MAG welding solid wire intended for use in structural beam-to-
column joints. This weld metal has high tensile strength and notch toughness under high heat input and
interpass temperatures. In recent years, the welding regulation of maximum heat input and interpass
temperatures has been established for the manufacture of steel structures. Welding efficiency improvements
by using MG-55 instead of conventional wire are significant because of deregulation of heat input and

interpass temperature control.
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Table 1 An explanation of JIS Z3312" % Heat input SS , , )
“ The Classification of Solid Wires (K3/cm) temperature 400N/mm?° class 490N/mm°” class 520N/mm° class
for Building Structure” ©)
150 20 0150 YGW11, 15, 18, 19 | YGW11, 15, 18, 19 YGW18, 19
150 30 250 YGW11, 15, 18, 19 | YGW11, 15, 18, 19 YGW18, 19
150 40 0350 YGW11, 15, 18, 19 YGW18, 19 g
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Table 2 An extract of MAG Welding Solid Wires for Mild Steel and High Strength Steel”

. . . Mechanical properties of deposited metal
Chemical composition of wires (O') -
Tension test Impact test
Kind of ch
Class | shielding Tensile | Yield . arpy
. . - Elongation | Temperature |absorbed
gas C Si Mn P S Cu Al | TiO Zr |strength | point
energy
(N/mm?)|(N/mm?)| (O) @) )
YGW11 CO, 2?3 1;8 00.30 0
00.15 - - [0 0.030{C1 0.030( I 0.50 00.10 0490 | 0390 022 047
yewis| Ar80D 040 | 1.00 0013 020
0 C0,200 -1.00 | -1.60 '
YGW18 CO, 2?3 ;gg [ 0.30 0
00.15 - - [0 0.030{0 0.030|  0.50 | 0 0.40 | 0 0.10 0540 | 0430 022 047
YGW19 Ar800] 0.40 1.40 0013 020
0 C0O,200 -1.00 | -2.00 )
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Mechanical properties

Chemical composition
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Table 3 Mechanical properties and

(N/mm?)|(N/mm?)| (O) )

BL. | Bo | ¢ si | mn | P s Ti

chemical composition of

deposited metals MG-55 590

29 188 0.06 0.65 1.42 | 0.009 | 0.006 | 0.08

YGW11
(conventional)

562

29 135 0.06 0.52 1.15 | 0.010 | 0.012 | 0.07

coooogyewilooooooooooo3odaon

3ngooobooboboooboob oboon
goooo

gobooboobbooboobobooobooboo
oooboooooboooMmesSs000 yewiioooono
ggoboboooobboooboooobobo4nbOoO
gobi1boobbobooboobbooobooboo
000obO0o0ooooooo 20000

ooobDyew1lOOOOOOOO 40ki/cmO O 000
0000003500 000000000 490N/mm’0 0
gbooboooogoooMmes0nogoooooognog

04 oooo
Table 4 Welding condition

No Current |Arc voltage | Travel speed | Heat input | Max. interpass temp.
) (A) V) (cm/min) | (kJ/cm) (d0)
1 350 36 35 21.6 350
2 400 40 32 30.0 350
3 150
4 250
5 450 42 28 405 350
6 430
7 450 42 25 45.4 350
Steel plate OSN490B 25mm'x 125mm*“x 300mm"
Testing wire OMG-55, YGW11 (conventional)
Wire dia. O¢ 1.4mm
Shielding gas dCO,, 20I/min
Position Oflat
350 T
25
01 0DO0OOo JE :1
Fig. 1 Groove 7

[Steel plate 0OSM490A 20mm'x 125mm*“x 300mm"
Groove 0450 single V, root gag112mm

Wire dia. O 1.2mm

Shielding gas JCO,, 20I/min

Max. interpass temp. [115000
| Heat input 017kJ/cm (280A-32V-30cm/min)

cooboboooboooooooooooOooobooooo
coboycwilooooooooooobooooooo
ooooMeGs50 yewillioOoooooooooooo
cooboboooooooooooooOooOooobooboooon
oooboocooboooooooooooo
OO00b0O00OO000bOO0o0o0ob0O0o00b00000d Nobs
000 405ky/cmO0 00 00O 30000 MG-550 O
yGwiloooooooooooboooooooo 100
oomMesSS000000o0ooooooooooonon
gobobooooobooooooooooboobooooboboooo
oobobooooboooooobooooobooboooobboooo
ooobooooobooooooboooooboobooooboboooo
oooooooboooo

A00o0o0ooooboooooan

00000000000 00000D0D000000nO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000D000000000000000
00000o00o0ooo0oooooooooooo?™®g
OMG-55000000000000000000000
Oo0OoOovyewll00OOOOOOOOO0O0O0O0000
00000000000 00000D0DO0000S500
0000030000000 600000000000
O0OMGH500000000 590N/mm?00 YGW21
O00DD000070N/mm’ 0000000000000
000MG-5500 490N/mm?00 YGW11 OO OO OO
00000000000 00000D0DO00000nD
O0000050N/mm’00000000000000

R:D 000000/ Vol 52 No. 10 Apr. 20020 61



600

Interpass temperature] 3500
T T T

Stress (N/mm?)
N
o
<)
T

N

o

o
T

350

300 ;

20 30

Heat input (kJ/cm)

200

Interpass temperature(] 35001
T T T T

02 000DODOOO0OO0OO0OOOOODO
00oO0ooooooooo

Fig. 2 Influence of heat input and r
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Photo 1 Comparison of micro-structures of
MG-55 weld metal with YGW11's
(Test No.5 , non-reheated zone)
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Table 5 Welding condition
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Table 6 Mechanical properties of weld metals

Steel plate SN490B 60mm'x 150mm"x 400mm" TS YP El. Eon
Testing wire MG-55, YGW11 (conventional) ; (N/mm?) | (N/mm?) @) @)
YGW21 (conventional...590N/mm?® class) 135, 129, 120
Wire dia. @ 1.4mm MG55 645 560 2 (Avg. 128)
Shielding gas CO,, 30I/min YGWI11 622 536 27 94, 76, 66
Position Horizontal (conventional) (Avg. 79)
Current, arc voltage 340A, 37V YGW?l 731 656 23 74, 62, 84
Travel speed 400 85cm/min (conventional) (Avg. 73)
Heat input 8.400 18.9kJ/cm
Max. interpass temp. 1500 0O0000000nesh
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Fig. 3 Groove
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o7 oood N Wire Current | Arc voltage |Travel speed | Heat input |Max. interpass Pass
Table 7 Welding condition A ) (cm/min) (kd/cm) | temp. (O) sequence
MG-55 420 25 40.3 350 4 layers/4 passes
YGW11 350 25 30.2 250 5 layers/5 passes
Steel plate OSN490B 20mm'x 175mm"“x 300mm"*
Groove 00350 single bevel, root-gagI8mm
Wire dia. Op 1.4mm
Shielding gas 0JCO,, 301/min
Position OFlat
Interpass temp. measurement method1Thermo-couple (type K)
600 T T T T T T T T T T T T T
Welding H Need time of weldingD MG-55, 712sec
completion|+ 40kJ/cm0 3500
500 ! E
Welding
\ completiol
~ 400 f\ -
- :
Té 3500 Y NI
g 3001 [\ |
@
g 2500 ~J
b 200 — Need time of weldingd YGW11, 1 457sec| —
30kJ/cml 2500
05 MG5H0vYGwWIlOOODOOOOOO 100 - -
oobobooooooo
Fig. 5 Comparison with temperature o | | | | | | | | | | | | |

profile of welding work using MG- 0
55 and YGW11 conventional wire

Measurement 175mm 175mm
point Thermo-meter
300mm Amm
%Omm Thermo-couple
I

10mm
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Fig. 4 Dimensions of test assemblies and the location of measuring

temperature
O Arctime [0 Waiting time ‘
YG\.Nll 380 1077
(conventional)
MG-55 310 402 Totald about 500 decrease
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Fig. 6 Comparison with welding efficiency using MG-55 and YGW11
conventional wireld (thicknes$120mm , widtH1300mm)
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Photo. 2 Bead appearance of beam-to-column joint using MG-55
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