
Indico page for Nb3Sn cable modeling

?



• Monday 14h
• (Tuesday 9h)
• Wednesday 11h or 14h
• Thursday 11h
• Friday 9h or 14h

Slot for the meeting:



Thermal mechanical behaviour of the cable 
during and after RHT for:
→ Stress state/geometry after RHT
→ Dimensioning of the tooling/mould

Cable before RHT defined by:
- Geometry
- prestress

(Orthotropic) cable model:
- Elasticity 
- Thermal expansion
- Phase transformation
- Plasticity: Yield surface, flow equation, hardening

Experimental tests:
- Identifications of parameters at cable scale
- Validation/calibration of the multi-scale approach

Multi-scale FEA approach :
• Identifications of parameters at microscale (nanoindentation)
• Modelling of filaments, wires and cable
• Simulation of RVE of cable

Needed to:
• Assess the local stress state after RHT
• Reduce complex exp. Tests
• Extrapolate to other cable geometries



“CTE” (axial & lateral) measurements on wires and cables 
• without or after an annealing treatment (250C?)

Measurement of Force/displacement (axial & lateral) curves on wire and cable before and after RHT → E, nu, 
plasticity
Chamber required → budget > 100 kCHF.

Measurements on constrained cables:
reaction forces during a RHT cycle for cables fixed at the extremities with rigid support in:
• stainless steel, 
• Titanium.

Nanoindentation for local material parameters (E, Sy), from RT to RHTT
• RT measures already possible
• High temperatures → budget of ~ 300 kCHF

What is the influence of the prestress in the Nb on the Nb3Sn behavior after the reaction?
Is the Nb3Sn phase created in the “same” stress state as the Nb (constant strain), or in a free stress state?

Experimental tests:







Plastic strain

Principal stress [Mpa]

The model shall be coherent with 
the FEA code expected to be used.

Microscopic and equivalent wire models

Mesoscopic cable model Macroscopic cable model

Model with initial back stress
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