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Abstract

Air gap magnetic flux and magnetic flux leakage on the table are two important performance indi-
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cators of the electrodynamic vibration generator. It's required that the magnetic flux leakage
should be as small as possible and air gap magnetic flux should be as large as possible. At present,
the general method of increasing the air gap magnetic flux is to increase the ampere-turns of the
excitation coil, but the magnetic flux leakage will increase synchronously. The magnetic flux lea-
kage can be reduced by adding a degaussing coil, but it is inconvenient in the design, manufacture
and use, and even generates larger stray magnetic fields in some locations. According to the use
experience, appropriately reducing the ampere-turns ratio of upper and lower excitation coil can
effectively reduce the magnetic flux leakage. Aiming at this phenomenon, it’s simulated that the
influence of different upper and lower excitation ampere-turns ratio on air gap flux and magnetic
flux leakage when the when the number of ampere-turns remains unchanged. In this paper, con-
sidering the air gap magnetic field and the surface magnetic flux leakage, a new method of balanc-
ing the air gap flux and the surface leakage is established.
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Figure 1. Structure diagram of electrodynamic vibration generator
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Figure 2. Top view of upper iron core
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Table 1. Part material and relative permeability
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Figure 3. B-H curve (magenetization curve) of 08F steel
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Figure 4. (a) Geometric model; (b) Meshing
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Figure 5. Finite element model of peripheral air
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Table2. Upper and lower excitation ampere-turn ratio and number of turns
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Table 3. Air gap flux density at different ampere-turn ratios
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Figure 6. Air gap flux density at different ampere-turn ratios
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Figure7. Air gap flux density distribution (Ampere-turn ratio = 1.0)
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Table 4. Tabletop flux leakage under different ampere-turn ratios
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Figure 8. Tabletop flux leakage under different ampere-turn ratios
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Figure 9. Magnetric flux distribution in the leakage flux plane (Unit: T), ampere-turn ratio: (a) 0.6; (b) 0.7; (c) 0.8; (d) 1.0
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Figure 10. Magnetic flux density distribution, ampere-turn ratio: (a) 0.6; (b) 0.7; (c) 1.0; (d) 1.2
10. BEREBBESH, LMEk: (2)0.6; (b)0.7; (¢)1.0; d)1.2

DOI: 10.12677/met.2022.114046 407 BB LR S A


https://doi.org/10.12677/met.2022.114046

Fh F

—

- =
N7 ——
g :&_ﬁ\_\ // SRR
1) ﬁ
)
A \J\\\
ﬁ\ m\ﬁ\.“\___ ____: ‘ @
| NN i
| C,,/,
Y

-

N\ ==
o~
g

adi i1

e
—
— -
o
———————— W
— e
I,

(b)

Figure 11. The distribution of magnetic field lines, ampere-turn ratio: (a) 0.6; (b) 0.7; (¢) 1.0; (d) 1.2
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