
 

 

 

Speed Control of Induction Motors, Cogging, Crawling and 
Electrical braking of induction motors.  

Introduction  

Induction motors are widely used in various industrial applications due to their 
robustness, reliability, and cost-effectiveness. Efficient control of motor speed is essential 
in many applications, as it enables precise operation and energy optimization. This article 
explores three important phenomena associated with induction motor operation: 
cogging, crawling, and electrical braking. We will delve into their definitions, causes, 
effects, and potential control strategies. Understanding these phenomena is crucial for 
engineers and technicians involved in motor control systems to ensure optimal 
performance and safe operation. 

 

I. Cogging  

Cogging refers to an undesirable condition in which an induction motor experiences a 
reluctance to start or runs in a jerky manner at certain rotor positions. It is commonly 
observed in motors with salient pole rotors. Cogging is primarily caused by the 
interaction between the rotor magnetic poles and the stator teeth. When the magnetic 
attraction between the rotor and stator teeth becomes significant, the motor can become 
stuck or experience irregular motion. 

 

The main causes of cogging are: 

 

Stator slot effects: Non-uniform stator slot configurations can lead to variations in 
magnetic reluctance, resulting in cogging. 

 

Uneven air gap: An uneven air gap between the rotor and stator teeth can cause 
magnetic asymmetry, leading to cogging. 

 

Magnetic saturation: Magnetic saturation in the stator core can alter the magnetic flux 
distribution and induce cogging. 

 

Cogging effects include increased torque ripple, higher noise levels, and potential 
mechanical stresses on the motor and connected equipment. To mitigate cogging, 
several techniques can be employed, such as using skewed rotor slots, utilizing 
magnetic slot wedges, or applying special windings. These approaches disrupt the 



cogging tendency by altering the magnetic field distribution and reducing the cogging 
torque. 

 

II. Crawling  

Crawling is a phenomenon where an induction motor operates at a significantly lower 
speed than its synchronous speed, resulting in erratic or unstable motion. This behavior is 
more prevalent at light load conditions and is often associated with motors with cage 
rotors. Crawling is primarily caused by the interaction between the stator magnetic field 
and rotor leakage flux. 

 

The main causes of crawling are: 

 

Insufficient rotor resistance: If the rotor resistance is too low, the motor can experience 
crawling due to a weak rotor magnetic field. 

 

High rotor leakage reactance: High leakage reactance can create a large difference 
between the synchronous speed and the actual rotor speed, leading to crawling. 

 

Crawling effects include reduced efficiency, increased heating, and a limited range of 
speed control. To overcome crawling, various methods can be applied, including 
increasing the rotor resistance using external resistors or using a double-cage rotor 
design. These approaches improve the starting torque and provide better control over 
the motor's operating speed. 

 

III. Electrical Braking (approximately 300 words): 

Electrical braking refers to the controlled deceleration or stopping of an induction motor 
by converting its kinetic energy into electrical energy. It is an effective method for quickly 
and safely stopping motors in various applications. Electrical braking can be achieved 
using various techniques, such as dynamic braking, regenerative braking, and plugging. 

 

Dynamic braking: In dynamic braking, the motor is disconnected from the supply and 
connected to a resistive load or short-circuited. The stored energy in the rotating mass is 
dissipated as heat in the external resistors or the short-circuit path, slowing down the 
motor. 

 

Regenerative braking: Regenerative braking utilizes the motor as a generator, converting 
the kinetic energy of the motor into electrical energy and feeding it back into the power 
supply system. This method is commonly used in applications where energy efficiency is 
critical. 



 

Plugging: Plugging involves reversing the motor's phase sequence, causing the motor to 
decelerate rapidly or stop. This method is mainly used in applications where quick 
stopping is required. 

 

Electrical braking offers several advantages, including rapid stopping, energy 
conservation, and reduced mechanical wear and tear. However, it requires careful design 
and control to ensure safe operation and prevent excessive braking forces. 

 

Conclusion (approximately 100 words): 

Cogging, crawling, and electrical braking are important phenomena associated with the 
operation and control of induction motors. Cogging and crawling can impact the 
performance and efficiency of motors, while electrical braking provides a means for safe 
and efficient deceleration or stopping. Understanding these phenomena and 
implementing appropriate control strategies is crucial for optimizing motor performance 
and ensuring reliable operation in various industrial applications. Continued research and 
technological advancements in motor control systems will contribute to further 
improvements in speed control and overall motor efficiency. 


