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Abstract

This study has evaluated the liquation cracking behavior in the heat affected zone of several Ni
base superalloys (Incoloy 825, Inconel 718 and Inconel 600). 304 and 310S austenitic stainless
steels were also included for comparison. In addition, the mechanism of liquation cracking in
the HAZ was postulated based on the extensive microstructural examinations with SEM, EDAX
and TEM.

The liquation cracking resistance of Ni base alloys was found to be far inferior to that of
austenitic stainless steels. The liquation cracking of Incoloy 825 and Inconel 718 was believed to
be closely related with the Laves-austenite (Ti rich in 825 and Nb rich in 718) and MC-
austenitic eutectic phases formed along the grain boundaries by constitutional liquation and
incipient melting under rapid welding thermal contraction. Further, liquation cracking
resistance of the HAZ was dependent not only upon the type and amount of low melting phases
but also on the grain size.
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Table 1. Chemistry of the materials evaluated. (wt%)

Type C Si Mn Cr Mo  Nb Ti Al Fe Cu P S Ni  Remark
3108 0.041 0.680 1.02 2355 0.07 Tr Tr Tr bal Tr  0.023 0.0200 18.25 Stainless

304 0.040 0.610 .05 18.05 0.14 Tr Tr Tr bal Tr  0.026 0.0200 8.25 Stainless
Inconel 600 0.055  0.170 Tr 16.24  Tr Tr Tr Tr  7.10 0.36 0.007 0.0014 bhal Ni base
Inconel 718 0.033  0.055 Tr 19.00 3.32 519 1.00 0.65 17.04 0.18 0.003 0.0010 bal Ni base
Incoloy 825 0.011 0.052 0.39 24.02 3.33 Tr 1.20 0.27 2801 1.91 0.015 0.0005 bal Ni base
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Fig. 4 Typical weld metal HAZ crack in Incoloy 825
and X-ray elemental mapping around crack.
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Fig. 6 Typical weld metal HAZ crack in Inconel 718 Fig. 7 Typical base metal HAZ crack in Inconel 825
and X-ray elemental mapping around crack. and X-ray elemental mapping around crack.
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Fig. 8 Typical base metal HAZ crack in Inconel 718
and X-ray elemental mapping around crack.
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Fig. 10 Constitutional liquation at carbide-austenite
matrix interphase boundary.
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