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Motors for Drones and Robotics

The most common use of motors for drones and unmanned aerial vehicles (UAVs) is to spin the propellers of multirotor drones to enable them to fly. Drone motors may also be found in other unmanned vehicle subsystems, such as camera and payload gimbals, flight surfaces, antenna rotators and landing gear.
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Drone Motor Counter-Rotating Technology by CR Flight


Selecting a Drone Motor

The selection of a motor for a particular drone propulsion system will depend on many factors, particularly the weight of the UAV. A drone motor needs to be able to generate enough thrust to counteract the weight of the drone and enable it to achieve liftoff.

The torque of a UAV motor represents its ability to change from one speed to another. Higher torque value motors are required for larger propellers, and will draw more current than lower-torque motors.

Generally speaking, brushed motors are used in the smallest drones, whereas larger drones and UAVs will use brushless motors, as they can carry the extra weight of the additional electronics. Brushless drone motors also require an electronic speed controller (ESC) to operate.

Electric Motors

Electric motors for drones convert electrical energy into mechanical energy in the form of linear or, most commonly, rotary motion. In most drone motors, this motion is a result of the attraction or repulsion of two magnetic fields. One of these fields is provided by a permanent magnet, and the other is generated by taking advantage of the fact that passing an electric current through a conducting wire creates a magnetic field around that wire.

Of these two motor components that produce magnetic fields, the part that moves is called the rotor, and the part that is stationary is called the stator. The rotor will have a shaft extending from it, which allows harnessing of the motor’s rotational motion and the rotational force or torque generated.
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UAV Motors by T-Motor


DC Motors for Drones

DC motors are powered by DC current from sources such as batteries or power supplies. They use a component called a commutator that reverses the direction of electric current in the rotor each time it rotates through half a turn. Without this, the motor would not continue to spin in the same direction, as the magnetic field will have changed direction.

Permanent Magnet Motors

Similar to brushless DC motors, permanent magnet motors are known for reliability, efficiency and cooler operating temperatures. They can also have a longer lifespan than other types of drone motor. The most common permanent magnet motors use neodymium magnets to create a constant magnetic field, however as a rare-earth material this can make PMSM motors expensive.

Servo Motors

Drone servo motors can use various types of motor, such as simple brushed DC motors up to complex industrial AC induction motors. Servo motors, otherwise referred to as servos, can be controlled with precision using analogue or digital electronic signals, indicating to the motor the required position of the motor shaft. A high degree of precise positioning is reached by using feedback circuitry and a position encoder.
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Nova Maritime Motors
IP67-rated inrunner BLDC motors for USVs & UUVs
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IP67-rated inrunner BLDC motors for USVs & UUVs
Plettenberg's NOVA Maritime series of inrunner BLDC motors has been specially designed to withstand ...  
View






















60-08 Drone Propulsion Module
High-performance servo propulsion solution for industrial drones
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High-performance servo propulsion solution for industrial drones
The 60-08 is a drone propulsion solution (currently in beta development stages) that combines and...  
View






















40-14 Motor & ESC Module
Integrated motor & ECS for small industrial UAS
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Integrated motor & ECS for small industrial UAS
...is an advanced drone propulsion solution that combines and tightly integrates a high-performance...  
View






















ALTUS X60 Uno
Reliable propulsion system for industrial drones
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Reliable propulsion system for industrial drones
...Printed™ X60 motor and a state-of-the-art ESC integrated into a weather-proof package makes it the...  
View






















X60-Kv120 Electric Motor
The World’s most reliable motors for multicopters
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The World’s most reliable motors for multicopters
Alva X-series is renowned for being the world's most dependable multicopter motors. The motors are e...  
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ALTUS X60 Duo
Reliable propulsion system for industrial drones
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Reliable propulsion system for industrial drones
ALTUS X60 Duo is the most reliable propulsion system for industrial drones on the market. The combin...  
View






















G90 Drone Motor Kit
High-thrust drone motor set for heavy-lift UAVs
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High-thrust drone motor set for heavy-lift UAVs
... a high-thrust motor set designed for heavy-lift drones. The set includes a motor, carbon fiber and...  
View






















23-06 Drone Propulsion Module
Servo motor and controller for Group 1 industrial drone propulsion
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Servo motor and controller for Group 1 industrial drone propulsion
... ultra-compact drone propulsion module for industrial sUAS applications that tightly integrates a...  
View






















40-06 Industrial Servo Motor Module
Lightweight BLDC motor and controller for industrial UAVs
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Lightweight BLDC motor and controller for industrial UAVs
...dustrial-grade drone motor controller unit that incorporates a high-performance servo motor with a...  
View






















23-14 Servo Motor Module
Efficient servo motor and ESC for commercial and defense drones
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Efficient servo motor and ESC for commercial and defense drones
...dustrial-grade drone motor controller unit that integrates a high-performance servo motor with a 30A...  
View






















81-08 Drone Servo Motor Module
Servo motor and control system for Group 2 sUAS
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Servo motor and control system for Group 2 sUAS
...tly integrated drone servo motor controller that includes a 60A 12S ESC with an embedded position...  
View






















NOVA Inrunner BLDC Drone Motors
Series of Inrunner Brushless DC Motors for Drones



[image: ]
[image: ]












Series of Inrunner Brushless DC Motors for Drones
The NOVA family of inrunner BLDC motors features a closed housing design and was specifically develo...  
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ADVANCE Inrunner BLDC Drone Motors
Series of Inrunner Brushless DC Motors for Drones
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Series of Inrunner Brushless DC Motors for Drones
... inrunner BLDC motors features an open housing design. The motor has best in class power-to-weight...  
View






















ORBIT Outrunner BLDC Drone Motors
Series of Outrunner Brushless DC Motors for Drones
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Series of Outrunner Brushless DC Motors for Drones
The ORBIT family of outrunner BLDC motors has been designed for unmanned system applications with st...  
View

























Related Articles












Optional Add-Ons for Drone Propulsion Systems by Vertiq
Vertiq's second-generation products are designed to accommodate a wide range of add-ons to tailor drone propulsion solutions specifically to customer requirements
 Mar 22, 2024


















New Alva Industries CCO to Drive Market Expansion Beyond UAVs
Alva Industries’ new CCO Dr. Nicolas Giraudo aims to focus on markets where the light, precise and efficient electric motors, enabled by FiberPrintingTM, add the most value
 Mar 13, 2024


















New BLDC Drone Motor Series Features Redundant Capabilities
Plettenberg's NOVA X-Series features up to three redundant windings powered by up to three independent ESCs
 Feb 6, 2024


















Vertiq Discusses Comprehensive Lifetime Test Procedure
Vertiq is aiming to create the longest lasting motors and ESCs on the market with data from lifetime testing allowing the company to iterate on designs to further improve the reliability and longevity of the product
 Jan 16, 2024


















Q&A with Industrial Propulsion Systems Manufacturer Vertiq
Jon Broome co-founder and CEO at Vertiq takes timeout to talk with UST about the company’s unique NDAA-compliant propulsion solutions for aerial vehicles
 Jan 3, 2024


















Embention Launches New ESC for eVTOLs & Electric UAVs
The new motor controller can deliver power outputs of up to 110kW, voltages of up to 800V, and currents of up to 200A
 Dec 4, 2023


















NDAA-Compliant ESCs for Drone Motor Control
Hargrave Technologies' innovative motor control solutions have been incorporated into a wide range of aircraft in over 50 countries around the world
 Nov 15, 2023


















Second-Generation Drone Propulsion System Delivers Enhanced Reliability & Functionality
Alva Industries’ ALTUS X60 has been redesigned to provide enhanced weatherproofing, cutting-edge safety features, compatibility with a wide range of UAV airframes, and more.
 Nov 1, 2023


















Most Read Articles on UST This Week
Here’s our round-up of the five most read articles on UnmannedSystemsTechnology.com this week
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T-DRONES
Industrial & Multirotor Drones | Drone Motors, UAV ESC & Propellers
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Fly Dragon Drone Tech
Long-Range Fixed Wing Drones, VTOL Airframes, Tandem-Wing UAV & Sprayers | Ground Stations, Drone Generators & Drone Motor Kits
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Vertiq
Industrial Drone Propulsion: High Performance Servos for Aerial Vehicles
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Plettenberg
High Performance Electric Motors, ESCs, Generators & Starters for Unmanned Systems 
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Alva Industries
High-Power Slotless Drone Motors & UAV Propulsion Systems
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CR Flight
Electric Propulsion Units (EPU) for Unmanned Aircraft Systems; Drone & UAV Propeller Propulsion
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UAV Propulsion Tech
UAV Hardware Solutions: Propulsion & Fuel Systems, Servos & Flight Controllers, Imaging Solutions, Launchers & Parachutes
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Join Thousands of Unmanned Systems Professionals
Create a UST Pro account to get full website access, the weekly eBrief and exclusive event discounts.

Join for Free
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Unmanned Systems Technology showcases the latest technologies and engineering innovations from component, service and platform suppliers within the unmanned systems industry.
The website covers all categories and classes of unmanned/uncrewed systems: Air vehicles (UAV/UAS/drones), Ground Vehicles and Robotic Systems (UGVs), Surface and Subsea vehicles (USV, AUV, UUV, ROV). Keep up to date with our regular news listings and events/exhibitions within the industry.
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Subscribe to the Weekly eBrief
The latest engineering and technical developments straight to your inbox - join thousands of engineers who receive it.
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