
  

BLDC Motors-Construction, Working Principle, Application 

Brushless DC (BLDC) motors have gained significant popularity in various 

industrial and consumer applications due to their high efficiency, compact size, 

and improved performance compared to traditional brushed motors. This 

article will delve into the construction, working principle, and applications of 

BLDC motors. 

 

Construction  

BLDC motors consist of several key components that work together to enable 

their operation. The primary elements include the stator, rotor, permanent 

magnets, and electronic controller. 

 

Stator: The stator is the stationary part of the motor, typically made of 

laminated steel cores with windings wound around them. These windings are 

responsible for producing a rotating magnetic field. 

 

Rotor: The rotor is the rotating part of the motor and consists of a permanent 

magnet or multiple magnets attached to a shaft. The number of poles on the 

rotor determines the number of phases the motor operates on. 

 

Permanent Magnets: Permanent magnets are mounted on the rotor to 

generate a magnetic field. Common magnet types used are neodymium-iron-

boron (NdFeB) or samarium cobalt (SmCo). 

 

Electronic Controller: The electronic controller, also known as the motor drive 

or motor controller, is responsible for controlling the commutation of the 

windings based on rotor position feedback. It converts direct current (DC) input 

into the necessary alternating current (AC) signals to drive the motor. 

 

Working Principle  



BLDC motors operate based on the principles of electromagnetism and 

commutation. The working principle can be summarized in the following steps: 

 

Commutation: The electronic controller determines the position of the rotor 

using sensors or back electromotive force (EMF) feedback from the windings. It 

then commutates the motor by switching the current direction in the windings 

to create a rotating magnetic field. 

 

Magnetic Field Interaction: The rotating magnetic field generated by the stator 

windings interacts with the permanent magnets on the rotor. This interaction 

causes the rotor to rotate, following the magnetic field created by the stator. 

 

Hall Sensors (Optional): Some BLDC motors incorporate Hall sensors to detect 

the rotor position. These sensors provide feedback to the electronic controller, 

enabling precise commutation timing and improved motor performance. 

 

Electronic Commutation: The electronic controller switches the current flow in 

the stator windings based on the rotor position feedback. It energizes the 

appropriate windings to create a magnetic field that attracts the permanent 

magnets on the rotor, causing rotation. 

 

Applications  

BLDC motors find applications in various industries and consumer products. 

Here are some notable examples: 

 

Industrial Automation: BLDC motors are widely used in industrial automation 

systems, such as robotics, CNC machines, and conveyor systems. Their high 

torque density, precise control, and low maintenance make them ideal for such 

applications. 

 



Automotive: BLDC motors are employed in electric vehicles (EVs) for 

propulsion, power steering, braking systems, and HVAC systems. They offer 

higher efficiency, reduced noise, and improved reliability compared to 

traditional brushed motors. 

 

Appliances: BLDC motors are found in household appliances like refrigerators, 

washing machines, and air conditioners. They provide energy-efficient 

operation, quieter performance, and longer lifespan compared to conventional 

motors. 

 

Aerospace and Drones: BLDC motors are used in aerospace applications, 

including actuators, flight control systems, and auxiliary power units (APUs). 

They are also integral components of drones, where their compact size and 

high power density are advantageous. 

 

Medical Equipment: BLDC motors are employed in medical devices such as 

surgical tools, infusion pumps, and laboratory equipment. Their precise control, 

compact size, and low electromagnetic interference make them suitable for 

medical applications. 

 

Consumer Electronics: BLDC motors are utilized in various consumer 

electronics, including computer cooling fans, hard disk drives, and printers. 

They offer efficient and reliable performance in compact form factors. 

 

Conclusion  

Brushless DC motors have revolutionized various industries with their superior 

performance, energy efficiency, and compact design. Their construction, 

working principle, and application versatility make them a preferred choice for 

a wide range of systems and products. As technology advances, the demand for 

BLDC motors is expected to grow, driving further innovations and 

improvements in this field. 

 



 


