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Introduction Results

Single turn coills are used In pulsed magnetic  With both conditions, we can draw the flux
technologies for which both magneto-harmonic and B=VxA, current |=].-c0,A and radial force density
transient magnetic analysis are required. We study one f=)xB magnitudes (Figures 3-6). As expected, the
single turn coll example made of a conducting massive 3D and 2D results are very close (Figures 3-5).
coll and an internal conducting tube to act on. The amof We can also extract the coll resistance R,
this study Is to evaluate the accuracy and reliability of a Inductance L and force coefficient K (Figure 7);
2D axi-symmetrical numerical model by comparing with and finally the transient relationship between the
3D calculations (see Figure 1). voltage V(t), the current I(t) and the maximum
force density F(t) (Figure 6 and 8).
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Figure 1. 3D and 2D Geometry.
COmPUtationaI MethOdS ;x:iiizouttube(z[)) © withtout tube (3D) @ with tube (2D) © with tube (3D) 2};22)6 ~F(t) on coil without tube —-F(t) on coil with tube —F(t) on tube
The model is computed with the magnetic field . :
formulation, for both harmonic and transient states. The e
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partial differential equation to solve is as follow:
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A Is the magnetic vector potential and |, Is the current source density . .
o is the electrical conductivity (6, = 10% IACS, .= 75% IACS, o, = 0) Figure 5. [f](r) along (A) Figure 6. I(t) & F(t) o K-I(t)
v is the magnetic reluctivity (v = v, = (1/(4n)).107 H1m1) @1=825kA@w/2m=20kHz. @1=825kA@ m/21=20kHz.

The geometry is reduced to % in 3D and can be
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modeled thanks to an equivalent 2D axi-symmetrical ot e o
coil. The total current source I(t)=lei*t injected in the coil W [T @
IS enforced at its terminals. The planes (x,y) and (y,z) are " WIRSCIEL:

R,Land K

n+ and n- symmetry planes respectively (see Figure 2).

Figure 7. R, Land K v.s. m. Figure 8. I(t), V(t) behaviours.

Conclusions

The single turn colil with a cut can be modelled
thanks to an equivalent 2D axi-symmetrical model. It
will then be developed and coupled to the electrical
circuit and mechanical deformations.
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Figure 2. Mesh, Current constraint and Boundary conditions.
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