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Numerical Analysis of an Enhancement of Magnetic Field Due to the
Demagnetization Effect in a Variable Thickness Bridge

Takahiro YAMAMOTO and Takafumi AOMINE

We calculated an enhancement of the magnetic field at the bridge due to a demagnetization effect for a vari-

able thickness bridge by the Boundary Element Method.
The result is compared with three models taking account of
Our result is in good agreement with the approximated formula by

diamagnetic and paramagnetic, respectively.
approximations and the experimental data.

Here the bank and bridge are assumed to be perfectly

Gu et al. and experimental data in the region with L/, >0.007, where L and W, are the bridge length and bank

width, respectively.
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Graphic illustration of boundary element mesh for a variable thickness bridge in a magnetic

field.  Screening currents flow on the bank surface.
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Fig. 2 (a) Boundary condition of x-z plane.

(b) Boundary condition of x-y plane. Solid lines
show the mesh at N=75. Dotted lines are the lines of magnetic force. Banks being shown

by slash lines are perfectly diamagnetic. He,=21(Ly/2,0, 0)/L, and L;=200[ ym].
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=300.
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Fig. 4 Model A for the flux concentration in the
bridge region when the banks are perfectly .
diamagnetic. Flux in the triangle area & wor -
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Fig. 5 L/W, dependence of normalized magnetic
field H/H,, at the bridge region with N=75:
(a) 0<L<0.020, (b)0O<L<0.4, The solid
lines show Models A, B, C. [, M express
the numerical result by the Boundary Element
Method. X is the experimental data®?.
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Fig. 6 Screening current /s as a function of r, where
r is a distance from the bank edge. The
curves express the cases parallel to z-axis
and y-axis.

The P, Q, R indicate the point in the bank.
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Fig. 7 Normalized magnetic field H/H,. at the
bridge region as a function of L,/ W, with two
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