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Weld Hot Cracking in C-Mn Steel
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High temperature cracking
occurs during welding, casting and

hot working
Type 1 : Segregation cracking Type 2 : Ductility-dip cracking
associated with microsegregation leading to occurs at newl grain boundary free from
intergranular films films
Type 1A Type 1B Type 1C Type 2A Type 2B Type 2C
Solidification Liguation Liquation Ductility-dip Ductility-dip Ductility-dip
cracking cracking cracking cracking cracking cracking
. . . . . in
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metal metal weld weld
(multipass) metal metal

Fig. 1 Classification systems for hot crac
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(a) Solidification cracking
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Fig. 2 Schematic illustrating hot cracking
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Fig. 4 SEM fractograph of a solidification crack
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Table 1 Maximum solubility of S and P in -ferrite
and-austenite
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S(wt.%) 0.18 0.05
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Table 2 Low-melting temperature compounds by S
and P in grain boundary

Material Melting temperature(T)
Pure Fe 1540
FeS 1190
FeS-Fe 940
Fe,P-Fe i 1048
FesP 1166
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1) Type I (globular sulphide) : oxygen » 0.02%
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