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Electric motor theory of operation

Electric motors fundamentally rely on electromagnetic principles for their operation. Describing how electric
currents and magnetic fields interact to generate motion, these principles are based on the laws of
electromagnetism elucidated by scientists such as Michael Faraday and James Clerk Maxwell. The magnetic
field and electromagnetic induction are two key concepts at the core of these principles.

A vector field that envelops magnets and electric currents, a magnetic field represents the force exerted by
either a magnet or a current-carrying wire. Consisting of coils of wire through which current flows,
electromagnets are typicaly utilized in electric motors to generate magnetic fields, along with permanent
magnets.

The process by which a change in the magnetic field within a coil of wire induces an electromotive force
(EMF) in the coil is known as electromagnetic induction. A magnetic field within a coil induces an electric
current, constituting the reverse process of the phenomenon described above. A cornerstone of motor
operation, Faraday"s Law of Electromagnetic Induction quantitatively describes this effect:

The generation of torque and rotation in motors arises from the interaction between magnetic fields and
electric currents. In an electric motor, torque is the rotational counterpart of linear force. The magnetic force
acting on the current-carrying conductors within the magnetic field givesriseto it.

Consider a scenario where there is a loop of wire with current flowing through it placed within a magnetic
field in asimplified context. A force is exerted on the current-carrying wire by the magnetic field. Resulting in
the rotation of the loop, this force"s direction, according to the Lorentz Force Law, is perpendicular to both the
current"s direction and the magnetic field. Most el ectric motors operate based on this fundamental principle of
rotation.

Relating the directions of current, magnetic field, and force, the right-hand rule can be employed to ascertain
the direction of rotation and the magnitude of torque. The magnitude of torque produced is influenced by
factors such as the intensity of the magnetic field, the quantity of current passing through the wire, and the
dimensions of the loop.

In practical motors, to sustain continuous rotation, the direction of current in the coils (or the orientation of the
magnetic field) must be synchronously switched with the rotation. Accomplished through the utilization of a
commutator and brushes or electronic controllers, this process, known as commutation, is vital in DC motors.
In AC motors, due to the alternating nature of the current, this effect is naturally achieved.

On the path toward the advancement of motor technology, there are substantial technological obstacles that
manufacturers need to overcome in order to achieve the full potential of advancements in this field. These
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problems not only determine the pace of development, but also impact the practicability and scalability of
implementing different motor technologies. Material Limitations: The search ...

Explore the advantages of the MPQ6539-AEC1, a high-performance gate driver IC tailored for three-phase
brushless DC (BLDC) motor applications in the automotive sector, including actuators and sunroof controls.
This device adeptly handles multi-channel power MOSFETs up to 80V, providing robust operation and design
flexibility for automotive systems. Adjustable dead-time control, comprehensive prote...

DC motors are machines that convert electrical energy to mechanical motion, and their versatility means they
can be used in small household appliances and industrial machinery. DC motors rely on electromagnetic
interactions. They are simple, efficient, and versatile. This article will describe the components, operation,
parameters, and calculations that are pertinent to two common types of DC mot...

Motors are electric devices that convert electrical energy to mechanical motion in the form of arotor rotating
around a stationary axis. These versatile devices are a driving force in a wide range of applications, including
security cameras, smart locks, and 3D printers. For both engineers and hobbyists, it is vital to understand the
differences between different motors, as each motor impacts not...

Learn more about MPS's innovative H-bridge motor driver ICs, the MP6615 and AEC-Q100 qualified
MPQG6615, designed for optima performance in brushed DC motor applications. Housed in a compact
TQFN-26 (6mmx6mm) package, these drivers boast a wide 4.75V to 40V input range, providing up to 8A of
continuous output. With integrated pre-drivers, gate driver power supplies, and bidirectional current-sense...
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