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Figure 2. Geometry of the single-turn coil for tubes compression. m
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Eddy currents interact with the field (see Figure 3)
— Lorentz force = magneto-mechanical coupling -
— heat losses = magneto-thermal coupling - el o
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A I1s the magnetic vector potential, o is the electrical conductivity (o= 10% IACS, o;,. = 75% IACS,
o, = 0 taken as constants here), u is the magnetic permeability (¢ = ¢ o = 4n.10"" H*m™1). The :
couplings with other physics h_ere occur W_lth the change in geometry dLOJe to strains and the CO NC I usions
temperature dependent electrical conductivity. Electrical, magnetic, mechanical and thermal physics
Structural mechanics can be used and coupled to compute single turn coils
V- (s(e, T)) =—f=—XVXA with a cut dedicated to the pulsed magnetic

¢ 1s the elastic mechanical strain, s is the mechanical stress. No temperature dependence is taken teChnOl()gieS_ |t pI’OVideS USGfUl infOrmatiOﬂ f()r

Into account in the following results but can be included. The behaviour considered here is the elastic

one s = Es, with E,, = 120 GPa and E,; = 210 GPa. analytical developments, thresholds estimation to
Thermal achieve plastic deformation, new design, aging
C,0,T =V - (—kV(T)) + 0-1j(A)? analysis and colls and/or system optimizations.
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