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Objectives

* Propose a hot cracking test which realizes the tradeoff between sensitivity and robustness :
sensitivity to differentiate the nuances of the material and to propose a thermomechanical
hot cracking criterion ;
robustness to avoid the operatives uncertainties and get in repeatability conditions.

uni-directional control of load Advantage Of CRW teSt
loading via torque e ey .
* both initiation and
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Maintaining of
specimen

Numerical simulation of this

test

 Understand local
mechanisms of hot
cracking and to identify a
hot crack initiation
criterion

Improve the understanding of hot cracking mechanisms and to identify a
thermomechanical hot cracking criterion by means of the numerical simulation of hot
cracking tests.

Trapezoidal
specimen

Characterize granular structures around the crack areas to couple multiscale approaches
such as CAFE (Cellular Automata Finite Element) for the prediction of the grain structures
with the thermomechanical behavior of the mushy zone.
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Top view : (a) V; = 150 mm/min; (b) V; = 80 mm/min
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(a): epitaxial grains growing near the fusion line
(b): competitive growth between grains in the melting zone
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EBSD cartographic for test for (a)

Numerical Simulation JWRI & CRW

. Restraint test - CRW
Free restraint test - JWRI

Material : aluminum alloy 6061 s 0 Stress along Y with a restraint of 86 MPa at point P3 over time Comparing the simulation results to the experimental data
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Conclusions and further works

« Compare hot cracking tests for different welding processes, TIG and Laser, using 316L(N) stainless steel alloy
« Develop simulation of type CAFE (Cellular Automaton Finite Element) in order to predict granular structures in welds with the help of metallographic observations + EBSD
« ldentify the high temperature behavior law with the help of Gleeble simulator tests

* Develop numerical simulations of hot cracking tests to identify a hot cracking thermomechanical criterion
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