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Structural Design and Analysis of Electromagnetic Intermittent Mechanical Brakes
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[Abstract] Electromagnetic mechanical brake is a common braking device that uses electromagnetic
principles to drive the movement of mechanical systems and produce braking effects on them. It
is widely used in many industrial fields and mechanical equipment, such as automobiles, elevators,
lifting equipment, etc. There are four main structures of mechanical brakes, namely the external
tile type, the internal expansion shoe type, the belt type, and the disc type. However, the braking
principle is achieved through the friction between the dynamic and static discs, using the friction
generated by the two corresponding friction plates for braking. Therefore, in the presence of
lubricating oil, the braking effect will decrease significantly or even fail, and the working
process will be accompanied by a large amount of electrical energy loss. Therefore, this article
proposes a structural scheme for an electromagnetic intermittent mechanical brake, which uses
an electromagnet to drive the engagement and disconnection of the bevel gear pair, thereby
achieving braking of the transmission shaft. The motion trajectory equation of the intermittent
pin is designed, and the working power of the electromagnet for this brake is 15W, with a triggering
working time of 5S. Therefore, the energy required for the electromagnetic attraction and release
is calculated to be 4 * 10-5Kwh, and the energy consumption during the braking and separation
stages of the gear pair is zero, The energy consumption optimization effect is outstanding
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