HSLA-1007-& ¥ GMA

=13

=

oftt

r

4

SHAE ML

A

Development of Preheat-free GMA Welding Wire for HSLA-100 Steel

Hyung Kun Park, Hee Jin Kim and Chul-gyu Park
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Table 1 Typical composition of preheat-free GMA
welding wire

C Si Mn P S Ni Mo |others| Fe

0.015| 0.4 | 1.5 |0.003]|0.001| 3.4 | 1.0 | Al, Ti| bal.

Saste 0.015 wts o2 m$ o,
FEYLE Mn, Ni, Mo o] 7l ‘”‘:} 1E]r
TULEA Al 2 TiZh &% H7kEY den, EeE
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Table 2 Diffusible hydrogen content of preheat-free
GMA welding wire
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Fig. 1 Multi-pass restraint weld metal cracking

test: (a) specimen geometry, (b) macro-

structure
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Table 3 Chemical composition of weld metals
Shielding Gas C Si Mn P S Ni Mo Cu
Ar+5%C0O2 0.026 0.32 1.33 0.002 0.004 3.31 0.98 0.31
Ar+20%CO2 0.029 0.25 1.18 0.003 0.003 3.43 1.04 0.43
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Fig. 2 Result of SAM examination
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Table 4 Mechanical properties of weld metals

Shielding Tensile properties Impact Energy(J) DT Energy(J)
Gas Y.S.(MPa) T.S.(MPa) EL(%) -20C -50C 0T -30C

Ar+5%C0: 796 895 20 160 105 - -
Ar+20%CO0; 816 870 20 101 71 1235 856
MIL 74 700~850 - 17 >81 >61 >800 >540

R - it

$29% 25, 20114F 41
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Table 5 Mechanical properties of weld metals deposited with preheating

Base Metal Preheating Tensile properties Impact Energy(J)
(Shielding gas) Temperature Y.S.(MPa) T.8.(MPa) EL (%) -20C -50°C
T< 50C 796 895 20 160 105
PFS-700 - -
(Ar+5%C0») 80T 788 878 18 105
~150C 795 830 22 - 140
PFS-700 . 112
(Ar+20%C0O2) 150¢€ 776 822 21 (-607C)
DS-100 .
(Ar+20%C0,) 150T 830 875 21 133 105

=7 27 Asegin $AAE Sk a2

E Aol slold a7 EE 800MPa ©l4S Ho
FRon, FEAEE ddexd FHsH I}
F< Ho] FUth DS-10079] £33E 1507 o

ZHANE 2 FES Ho Fa glEd, o B
A oz &350 CFo| S WLl
At

A= Bk =
5 Hastaur v
TTH I E AA AR gdrads S5
e, 27 1.19 ml/100°0]91t}h. Fig. 29 Az}
Hlwate] B¥ sk gt ZIARA RS A &
fe S77F 40mmol PFS-7007%°]th. 744 g2
a28 74w} 4550 X-MeR st Ristas
Ar+20%C05 AMgslal, 25 £45 9sle] o|dd|
A WS Bt on, &A= olE]
A eF dEIR AAR STk ol BT A=
Ag o]FAAE AHESI oM, AFIR A= vt
LA &9tk 2o AAelA A8
712 Table 67 2t} Fig. 3 ¢ Fig.

AA A S SN =] 9 Folt)

Y|

[.

4= 7}

Table 6 Welding conditions

Welding | Current | Voltage
Position (A) (V)

23~26

Speed |Interpass Temp.
(cpm) ()

23~34 70~110

Flat 240

Vertical up |130~140| 16~17 | 6~12 70~110
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Fig. 3 Flat position weld,
(b) macrostructure

(a) bead appearance and

Fig. 4 Vertical-up position weld, (a) bead appearance
and (b) macrostructure
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Table 7 Mechanical properties of welded joints

Transverse Tensile Test Hardness, Hv(10kg)
Wel.d%ng Fracture St Fracture Side Bend
Position (MPa) . Location WM HAZ BM
Flat 859, 859 BM 288~301 281~316 289~290 Good
Vertical up 818, 824 BM 281~321 281~313 272~283 Good
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Fig. 5 Impact properties of welded joint made in
flat position
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Fig. 6 Impact properties of welded joint made in
vertical-up position
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