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Verification of Quantitative Evaluation Method for Ferritic Weld Metal Microstructure
Ka-Hee Kim*, Hee-Jin Kim* and Hoi-Soo Ryoo

*Korea Institute of Industrial Technology, Cheon-an 330-820, Korea

Abstract

Quantitative evaluation was performed on the microstructure of flux-cored arc(FCA) weld metal using a method
known as W scheme. It was mainly intended to figure out any practical difficulties in applying this method and also
to provide the consumable makers with basic guide line in developing FCA welding consumables for better properties.
Assessment of the experimental results showed IIW scheme was quite reliable in the low heat input range where the
acicular ferrite was a major constituent. However, in the high heat input range, some scatter was noticed as the other
phases like grain boundary ferrite and Widmansttaten ferrite become dominant. It implies that the accuracy of W
scheme depends on the fraction of microstructural constituents and it become worse as the fraction of latter two
phases increases. This tendency was discussed in terms of the characteristics of those two phases. In addition, base
line microstructure of rutile type FCA weld metal was addressed for developing new FCA welding consumables

intended for higher heat input welding.
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Bead for Examination
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Fig. 1 Specimen preparation: (a) build-up sequence,
and (b) macrostructure of welded specimen
prepared

Table 1 Chemical composition of weld material

C Si Mn P S

0.015 0.010

0.05 0.53 1 1.43

Table 2 Welding conditions and heat inputs em-
ployed in this study.

Heat ; Welding

input Vo(l;ﬁ/a;ge Cu(?;()ent Speed (ii\ivn]))
(kJ/cm) {cm/min)
7 18 180
14 25 250
17 28 270 28 20
20 30 300
25 34 340
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Fig. 2 As-deposited weld microstructure showing
the various microstructural constituents
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Fig. 3 Optical micrograph superimposed with grid
patter
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Table 3 Chemical composition of final weld bead

(wt.%)
C Si Mn P S
7 KJ/em | 0.050 | 0.57 | 1.59 | 0.019 | 0.008
25 KJ/em| 0.057 | 0.45 1.39 | 0.011 { 0.009
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Fig. 4 Cooling curves with different heat input.(HI)
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Fig. 2 As-deposited weld microstructure showing
the various microstructural constituents
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Fig. 6 Microstructural variation with heat input
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Table 4 Variation of hardness with heat input

HRB o
H(kJ/cm) 1 5 3 3
7 97.0 96.0 96.5 96.5
14 92.0 93.0 93.0 92.7
17 92.0 92.0 92.0 92.0
20 91.0 92.0 91.5 91.5
25 92.0 91.0 91.0 91.3
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