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The effect of solidification micro-constituents on the hot

cracking susceptibility of Ni-based overlay welds
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Abstract:

The weld overlay of IN52M and 52MSS onto CF8A casted
stainless steel (SS) was carried out by using a gas tungsten arc welding
process in multiple passes. The hot cracking of the overlay welds was
related with the final microconstituents at the interdendrtic boundaries.
Hot cracks were more likely to grow from the weld interfaces,
especially between the Ni-based overlay and CF8A substrate. The
formation y-MC and y-intermetallic eutectics were responsible for the
hot cracking of 52M and 52MSS overlays. The greater Nb and Mo
contents in the 52MSS overlay enhanced the formation of coarser and
greater amount of microconstituents at the interdendritic boundaries.
Therefore, 52MSS overlay behaved higher hot cracking sensitivity than
52M overlay. Moreover, migrated grain boundaries were observed in
52M and 52MSS overlays, but did not induce ductility dip cracking
(DDC) after careful examinations in this study. To avoid hot cracking
related with impurity contamination from the CF8A substrate, it was
suggested to add two buffering layers before applying Ni-based
overlays.

Keywords: IN 52M, Weld overlay, CF8A stainless steel, Hot cracking.
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# 1. CF8A #1414 ~ ER308L ~ 52M % 52MSS 3 erait & = i»

Element
Materials
C |Cr|Ni|Fe|Mn|Nb|Mo| Ti | Si P S Nb+Ta
CF8A 0.05 | 183 |82 | Bal | 1.3 0.5 | 0.02 | 0.006
308L 001 | 20 | 10 | Bal | 1.7 0.1 04 | 002 | 0.01
52M 0.02 | 29.7 | Bal | 88 | 0.7 | 0.8 | 0.05| 0.17 | 0.11 | 0.002 | 0.0005 | 0.14
52MSS | 0.023 [ 29.5 | Bal | 8.8 [ 0.31 | 25 | 3.5 | 0.18 | 0.11 | 0.004 | 0.0005 | 0.01
290 ARERREEAR
Testl Test2 Test3 Test4 Testb Avg(Hv)
52M 158.8 157.9 160.6 161.1 159.2 159.5
52MSS 192.3 192.9 196.9 193.7 193.8 193.9
% 3.52M ~52MSS sz L 2 H H4E R F L 2 g LR
Temperature("C)
Materials
Ts TL ATy s
52M filler 1345 1381 36
52MSS filler 1342 1399 57
52M overlay 1310 1358 48
52MSS overlay 1291 1378 81

Ts : Solidus temperature

T, © Liquidus temperature

ATy s : Solidification temperature range
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