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Abstract

The mechanical wear of paper door coupling was studied, using Magnetic coupling to replace the
mechanical coupling. Based on the principle that magnetic substances repel each other and attract
each other, a non-contact and frictionless torque transmission mechanism is formed through
magnetic coupling, which effectively solves the problem of transmission instability and trademark
blockage caused by the wear of mechanical coupling. This study mainly determines the coupling
type of magnetic coupling to replace the mechanical coupling at the trademark paper door, and
determines the magnetic pole logarithm of the magnetic coupling by using Ansoft engineering
electromagnetic finite element analysis software, and outputs the torque characteristic curve of
the end face coupling magnetic coupling.
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Table 1. Static and dynamic schematic diagrams of three kinds of permanent magnet coupling
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Table 2. Comparison of three types of magnetic couplers
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Figure 1. Principle of permanent magnet
transmission in rotating motion
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Table 3. Magnetic pole and permanent magnet disk structure parameters
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Figure 2. Models and meshing of magnetic couplings with different pole pairs
2. RIS B b M B B SR AR B R AR X1 43
4.2. MRLEZEMHESE
AR I SO 1 7 WK 8 WA AT L ) EL O £ 08 AR R BRI (NdFeB), S BBLIAA KL 40Cr, 1
FRIA R R W 4. % 5. 40Cr 1 B-H #iZk /& 3 pioR.

DOI: 10.12677/iae.2022.101006 41 (NE S-S


https://doi.org/10.12677/iae.2022.101006

Bk %

Table 4. Material properties of Ferro-boron (NdFeB)
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Figure 3. B-H curve of 40Cr
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Figure 4. Magnetic field distribution of magnetic coupling with different polar logarithms
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Figure 5. Torque characteristic curve of magnetic coupling (polar logarithm: 2)
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Figure 6. Torque characteristic curve of magnetic coupling (polar logarithm: 4)
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Figure 7. Torque characteristic curve of magnetic coupling (polar logarithm: 6)
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Figure 8. Torque characteristic curve of magnetic coupling (polar logarithm: 8)
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Table 6. Maximum output torque of the end-face coupling magnetic coupling with different magnetic pole pairs
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Figure 9. Installation diagram of improved trademark paper door
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