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Objectives

� Learn how simple and composed gear trains work.

� Learn how to design epicyclic gear trains works.

� Identify the advantages and disadvantages of both 

systems.

� Determine efficiency of gear trains
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Simple gear trains

� The objective of gear trains is to transform motion by 

adapting velocity, torque and direction of movement.
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Simple gear trains
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What if we need higher 

transmission ratios?

� The solution is to couple several simple gear trains.
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Planetary gear trains
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Also called epicyclic gear trains

Planet gear
Sun gear



Angular velocity of the planet gear 

with respect to the GROUND
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Angular velocity of the planet gear 

with respect to the ARM
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Both results are related!
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Planetary gear trains
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Sun gear N2 = 40 tooth
Planet gear N3 = 20 tooth
Ring gear N4 = 80 tooth

ωarm = 200rpm(CW)
ωsun = 100rmp(CW)



Planetary gear trains

11

ωarm = 100rpm(CCW)
ωsun2 = 0rpm



Formula method
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Formula method
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� Only accepts variables that are the inputs of the DOF 

of the train.

� The chosen gears to be the first and the last cannot 

be orbiting.

� First and last gear should be connected by a path or 

meshes.



Some words about efficency
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Efficiency of a train
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