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» \Welding of nickel-based superalloys




Weld Hot Cracking

« \Weld hot cracking:
 Solidification cracking
« Liquation cracking

welding direction base metal

weld pool

partially melted zone solidified partially melted zone



Objective

Development of a numerical model for hot cracking
* Physically based crack criterion
 Grain boundary liquid pressure model
e Material model
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HAZ quuatlon Cracklng from Eutectic Bands
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Strain Localization
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Interface Equilibrium
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Conclusions

» A numerical model for simulating the effect of strain rate on eutectic
band thickness in Alloy 718 has been developed.

» Relations between eutectic band thickness, solidification velocity
and mechanical strain rate has been studied.

 The counterintuitive phenomenon that an increase in strain rate can
lead to a decreased in permeability has been discovered.

e Anew heterogenous pore nucleation mechanism has been proposed.
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