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Purpose

Providing an efficient LFW thermomechanical simulation tool

Challenges

* Predictive simulation (friction force, shortening, temperature)
e Complex geometries (L and T shapes)

* Welding of dissimilar materials

Intended usages of simulation tool
* Process design
* Microstructure prediction from thermomechanical history
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Flow strain

Modeling challenge

* Friction model is critical but unknown
Proposed solution : inverse analysis from
recorded real-process data

Friction Coulomb coefficient influence
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2 bodies model

* friction/contact model Upper g
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Process insights
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* Purely surfacic to volumic heat generation transition
* Relative irrelevance of heat exchange model with air and clamps

Global thermal logzez for body

Symmetric bodies model

Forging axis

model

Burr formation
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* friction/contact

e Simplified to
friction against
rigid body

Numerical challenge
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Surface phenomena are dominant
Locally refined mesh must be used to ensure accuracy
Proposed solution : Mesh adaptation

Mesh size influence on shortening
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Perfect weld model
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Assumption of a perfect
perfect weld

Can simulate the end of
the process

No friction / perfect
contact
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temperature distribution
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Experimental Measurements
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*Processes were realized with ACB Machine builtin upset and global K-type thermocouple measurements
machine and expertise friction force monitoring
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