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Abstract

This paper has an purpose to study the effect of C on the toughness of YS 460 MPa FCAW weld metal.
These effects were evaluated by charpy impact and CTOD test about 4 FCAW weld metal containing
various C and Si content in relation to microstructure. Increase of C content was helpful to increase AF volume
fraction and reduce PF(G) and FS volume fraction by increasing super cooling rate for ferrite transformation.
Also, Increase of C content up to 0.045wt% made the strength and impact toughness higher by increasing
AF volume fraction. The weld metal containing higher C content indicated higher CTOD value. It is because
the volume fraction of PF(G) and FS, can play a role as crack initiation site, was reduced. Effect of C on
the strength and elongation of weld metal was higher with an increase of Si contents.
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Table 1 Chemical composition of weld metals (wt%)

C Si Mn S P Ni

0.024 025 1.30 0011 | 0.007 1.57

0.045 0.26 1.28 0009 | 0010 158

0.035 0.51 1.39 0009 | 0.009 150

gjlao|®m| =

0.045 048 1.40 0010 | 0.008 14

Table 2 Chemical composition of base metal(wt%)

C Si Mn S p Ni

EH47 0.07 025 1838 | 0007 | 0010 050

Table 3 Welding condition

Heat input
1 Volt: S
ayer | Ampere oltage peed (KJ/Cm)
1st 200 26 14.0 22.3
Rem. | 2007230 2307265 957180 16.0736.0

22.5°

Fig. 1 Joint detaill and macro section of welds
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Fig. 2 Shape and size of CTOD specimen
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Fig. 5 Optical micrograpgs showing the effect of C contents on the microstructure of 05 % Si weld metal. a) 0.035 %C, b)

0.045 %C
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Fig. 8 Effect of C contents on the impact value at root
area of 0.5% Si weld metal
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