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Chemical composition of SAW weld metal welded with

metal cored composite wire
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ABSTRACT Two metal cored composite wires were manufactured to satisfy AWS F7A4-EC-G
specification. They were used to weld EH36 grade steels with three different fluxes. Variation of
carbon, manganese, silicon, titanium, and boron contents which affect the weld metal strength in

weld metal was investigated.
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Table 1 Chemical composition of composite wires

Chemical composition (wt%)
C Si Mn P S Ni Mo Ti B
Wi 0.034 0.6 1.95 0.015 0.012 0.92 - 0.23 0.0066
W2 0.053 0.61 1.5 0.015 0.012 - 0.22 0.22 0.0074
‘Table 2 Chemical composition of fluxes
Chemical composition (Wt%)
8i0, | TiO, | ALO, | FeO | MnO | CaO | MgO | Na,0 | K,0 | 20, | B,0, | CaF, BI
F1 156.02 | 6.96 | 47.26 | 4.14 3.46 1.69 9.40 0.49 0.48 0.15 0.20 | 10.50 | 0.623
F2 | 1818 { 2.35 | 2198 | 453 3.22 6.13 | 20.93 1 0.26 1.45 0.05 0.15 | 13.75 | 1.824
F3 | 16.66 | 7.96 | 19.31 2.70 0.53 | 11.30 | 37.29 | 0.30 0.20 0.09 0.52 6.80 1.90
700 . ; y T y : :
Fig. 20 gholol/Z8l~ 2l G ace W
e YeET. W2/F3& Ade 28 838 ~
$ 600 7
£ 29 #@s UEdo gart EHFHAA s ¢
P22 ojgEE dvehdlz Utk dojoE R B %07 1
< L)
AREHE W2, W1 €22 olgsE= o] B}, € 5001 ]
3
golo] F waBFL 247 0.053%. 0.034% 2 2 450 ]
™ {4
sfoloje] g afeke] &4 E YR ol 2 400 ]
ol Wit Fig. 3o $MF% dast acy ¥

A vdeiEd Axge 7k w9
acgtel Z7kta Avh & aat 4a% 8§
FolM e ge W E ol Mast BEF
%0 Be 9ast £918 AAHD 98e o

& Qe
(c) + (0) = CO (g)

Y EYadz AERY Fl, F2, F3 £28,
Exo A5 AZFE YR oY
Zrolzith,

ofolo]/E¥ x ZFe] WE aAMne ¥WIHE

Fig. 49 Yehioith. Y20 wa} F1, F3, F2

To2 9o & vehdli=d o9 BE Aol

EY 2 F CaO% MgO¥Eel Aolrt & %19}

o} (F1: 11.09%, F2: 36.06%, F3: 48.59%). Yut

Hog Ca’fole Mg?" o] 28 MnToled &

FEE /MG E8A 9ol CaO% MgO

7t e 8 £ F Mnd 57 &

ol §¥F&o2Ry HYaz olgdE JAF

th? Fig. 59l% Z8 2 % Ca0, MgO%3 AMn

o] A@A#AE Vepdln ded ¥ AsEe o

| S7tgol ot aMne 9] Wakrez Fotst

Z =S ¢ F Ug.

Fig. 60l stolol/Zelx 2% o asi ®

5 Jelidtt. Davis 59 EFo w2d &

o, N p

1]

T T T T T T T
0.10 0.12 0.14 016 0.18 020 022 024 0.26
Pcm value of weld metal

Fig. 1 Varation of tensile strength of weld metal as a
function of Pcm
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Fig. 2 Variation of AC according to wire and flux
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Fig. 3 Variation of
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Fig. 4 Variation of AMn according to wire and flux
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Fig. 5 Variation of AMn as a function of CaO and
MgO content in the flux
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Fig. 6 Variation of ASi according to wire and flux
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Fig. 7 Variation of ASi as a function of Al, Ti, and Zr
content in the flux
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