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Microstructural Characteristic of Weld metal by Heat input in steel
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Table 1. Chmical composition of welding material
C Si Mn P S

0.05 0.53 1.43 0.015 0.012

o
A

Fig 1. Measurement of cooling curve in weld
metal
Table 2. Welding parameters by Heat input conditio

Heat input(k]/mm)| Voltage(V) | Current(I)
7 18 180
14 25 250
17 28 270
20 30 300
25 34 340
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PF-Primary ferrite
PF(G)-Grain boundary ferrite

PF(I)- Intragranular polygonal ferrite
AF-Acicular ferrite

FS(A)-Ferrite with aligned second phase
FS(NA)-Ferrite with non-aligned second phase
FC-Ferrite carbide aggregate(include pearlite)

Fig 2. As-deposit weld microstructures
showing the various microstructural
constituents.
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Fig 3. Micrograph with grid pattern superimposed
3. 4d &3 & nFE

3 1 g0l wE o|M=2Hst

ALFe we ¥z F4E Fig 491 YA
o Fig 5 4E%l @& vAxz3E Yl
% AR sHFolESL LTl N HL
7k)/mmAA 7HF Be FE AASAI YEF
o] AAWA E&o] FAEUT EF YLFl
F71ErE 3% ol Er U3} He RS
E 5 AU AFHA £4E st golA
AFY IWTHHE FFEY & ZAAE Table
29 YeEh AT

12001

10001~

800
600--
17kJ 25kJ
4004
N 20k
200-r 14kJ
0-- L s kJ
i

Fig 4 Cooling curve with different heat input

Fig 5. Microstructure of As-deposit weld
metal with different heat input(x200)
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Table 2. Quantity of microstructure with
different heat input(%)

Heat AF | PF | Fs | FC
input(kJ/mm)
7 74.8 7.9 1175 | 017
14 52 333 15.67 0.5
17 3358 | 35.75 | 30.16 | 058
20 3381 43.8 2158 | 041
25 29.75 | 34.25 379 2
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Fig 6. Variation of acicular ferrite with
different heat input
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Fig 7. Variation of hardness with different
heat input

4. 2 £
Yol W} mAzAS WE BEFoEN
O3 22 288 UG-
1) d4gFel I7tg %
Fol A3t
2) AAY siPelEY £ €S
&9 Axel S
3) YL Fo] T F= z"z}a HolEe £
st =AU

249 sl

2 4%

Aoz

1. H.J Kim and B.Y Kang: Effect of
Microstructure on Cold Cracking in Weld
Metal

2. P. L. Harrison and R. A. Farrar: Application
of continuous cooling transformation diagrams
for welding of steels. International Materials
Reviews 19891

3. G. Thewis: Transformation kinetics of
ferrous weld metals.

3. H.J Kim and B.Y Kang: Microstructural
Characteristics of Steel Weld Metal. Journal of
KWS,(2000)

4. D.]. Absoln: Guide to the light microscope
examination of fer

~ 187 -



