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Actuators: I 

• Common robotic actuators utilize combinations 

of different electro-mechanical devices 

– Synchronous motor 

– Stepper motor 

– AC servo motor 

– Brushless DC servo motor  

– Brushed DC servo motor 

http://www.ab.com/motion/servo/fseries.html 
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Actuators: II 
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POWER SOURCES 

• THE THREE POWER SOURCES USED IN CURRENT ROBOTS ARE: 

 

– ELECTRIC: ALL ROBOTS USE ELECTRICITY AS THE PRIMARY SOURCE OF ENERGY. 

 

• ELECTRICITY TURNS THE PUMPS THAT PROVIDE HYDRAULLIC AND PNEUMATIC PRESSURE. 

• IT ALSO POWERS THE ROBOT CONTROLLER AND ALL THE ELECTRONIC COMPONENTS AND 

PERIPHERAL DEVICES. 

• IN ALL ELECTRIC ROBOTS, THE DRIVE ACTUATORS, AS WELL AS THE CONTROLLER, ARE 

ELECTRICALLY POWERED. 

• BECAUSE ELECTRIC ROBOT DO NOT REQUIRE A HYDRAULIC POWER UNIT, THEY CONSERVE 

FLOOR SPACE AND DECREASE FACTORY NOISE. 

• NO ENERGY CONVERSION IS REQUIRED. 

 

–  PNEUMATIC: THESE ARE GENERALLY FOUND IN RELATIVELY LOW-COST 

MANIPULATORS WITH LOW LOAD CARRYING CAPACITY. 

 

• PNEUMATIC DRIVES HAVE BEEN USED FOR MANY YEARS FOR POWERING SIMPLE STOP-TO-

STOP MOTIONS. 

• IT IS INHERENTLY LIGHT WEIGHT, PARTICULARLY WHEN OPERATING PRESSURES ARE 

MODERATE. 

 



– HYDRAULIC: ARE EITHER LINEAR POSITION ACTUATORS OR A ROTARY 

VANE CONFIGURATION. 

 

• HYDRAULIC ACTUATORS PROVIDE A LARGE AMOUNT OF POWER FOR A 

GIVEN ACTUATOR. 

 

• THE HIGH POWER-TO-WEIGHT RATIO MAKES THE HYDRAULIC 

ACTUATOR AN ATTRACTIVE CHOICE FOR MOVING MODERATE TO HIGH 

LOADS AT REASONABLE SPEEDS AND MODERATE NOISE LEVEL. 

 

• HYDRAULIC MOTORS USUALLY PROVIDE A MORE EFFICIENT WAY OF 

ENERGY TO ACHIEVE A BETTER PERFORMANCE, BUT THEY ARE 

EXPENSIVE AND GENERALLY LESS ACCURATE. 

 



ROBOT ACTUATORS 
Hydraulic Electric Pneumatic 

More Suitable for large robots & 

heavy pay load 

For all size of robots More suitable for medium pay 

loads 

Highest power/Weight ratio Medium Power/Weight ratio Lowest power to weight ratio + 

Reliable components 

Stiff System, High accuracy, better 

response 

Low stiffness Very low stiffness, Inaccurate 

response 

No reduction gear needed Reduction gears used reduce inertia on the motor No reduction gear needed 

Operating Pressure is high compared 

to pneumatics 

No need to consider the operating pressure  Low pressure compared to 

hydraulics 

May leak.  Not fit for clean room 

application 

Does not Leak, good for clean room. Can be spark – 

free good for explosive environment  

It may leak.  But suited for clean 

room application 

Reliable & High maintenance Reliable, low maintenance Reliable & low maintenance 

Requires Pump, reservoir, motor, 

hose, etc., 

Requires motor only Requires compressor, reservoir, 

motor, hoses, etc., 

It is less noisy compared to 

Pneumatics  

 It is smooth in operation   It is a noisy system compared to 

hydraulic 

Very susceptible to dirt and other 

foreign material in oil 

Better control good for high precision robots Moderate control and good for 

high precision robots 

Viscosity of oil changes with temp. Motor needs braking device when not powered. 

Otherwise the arm will fail 

Difficult to control their linear 

position 

It is an expensive system It is an moderate cost system It is an cheaper system 

Operating medium is oil It  produce an rotational force when current carrying 

conductor is placed in the magnetic field 

Operating Medium is air 




