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Microstructural Characteristics of Steel Weld Metal
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Fig. 2 Schematic illustration of austenite grains
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Fig. 83 Fe-Ni equilibrium phase diagram (high
temperature section) (D :primary d-ferrite
solidification, P: peritectic effect, A:
primary austenite solidification)
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Fig. 4 Influence of nickel equivalent on the
columnar grain size”
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1. Grain bounday ferrite

2. Polygonal ferrite

3. Widmanstaten ferrite

4. Acicular ferrite

5. Ferrite with aligned second phase

Fig. 5 Various microstructural constituents in as-
deposited weld metal
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Table 1 Microstructural constituents of ferritic
weld metal observed in optical microscope.

Microstructural
Constituents Code Other Descriptions
designated by IIW
Proeutectoid ferrite,
Grain boundary aF Allotromorphic ferrite,

ferrite Ferrite veins, Blocky ferrite,

Polygonal ferrite

Polygonal ferrite | PF Ferrite islands

Acicular ferrite AF Ferrite islands

Ferrite side plate,
Widmanstatten ferrite,
AC |Ferrite with aligned second phase
Upper banite, Feathery banite,

lamellar product

Ferrite with aligned
M~-A-C

Ferrite-carbide

aggregate FC Pearlite,
. geregate Ferrite +interphase carbide
(include pearlite)

Martensite M Ferrite islands
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Fig. 6 An illustration of parabolic thickening of
grain boundary ferrite during isothermal
transformation”
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Fig. 7 Opital microstructures of as-deposited weld
metal in (a) low and (b) high magmification
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magnification, (b) high magnification.
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Fig. 9 TEM micrograph of acicular ferrite
nucleating from inclusion
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(a) Acicular ferrite (AF)
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(b) Upper bainite(Bu)

Fig. 10 Misorientation angle of lath structures :
(a) acicular ferrite and (b) upper bainite®.
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