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® Learn how simple and composed gear trains work.
® Learn how to design epicyclic gear trains works.

® |dentify the advantages and disadvantages of both
systems.

® Determine efficiency of gear trains
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® The objective of gear trains is to transform motion by
adapting velocity, torque and direction of movement.
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transmission ratios?
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Also called epicyclic gear trains
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with respect to the GROUND
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with respect to the ARM

both arcs have the

same length
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Do you remember this?

Va = Vg +Vy,
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Ring gear Output
80t : 3

Planet gear
20t
Sun gear
40t

Input
No.l

Input
No. 2

Wsun

A

__/
Sun gear N, = 40 tooth
Planet gear N, = 20 tooth
Ring gear N, = 80 tooth

R Ring gear

Sun gear

Arm

Bearing

Wm = 200rpm(CW)
a,n, = 100rmp(CW)
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Sun No.4 - 101t

Sun No. 3 - 99t

Sun No.2 - 100t

Bearing

Wym = 100rpm(CCW)
a%unZ = Orpm
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Wp _ W~ Wy _, product of number of teeth on driver gears - R
w., - —w, product of number of teeth on driven gears
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Formula method

® 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.
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Fixed Input Train

Case Shaft Shaft Ratio Ty T2 Torm Efticiency (n)

1 > +1 2 1 1._p

p-1 EOTarm B PLarm

14



@Y Universidad . .
NP Carlos it de M Efficiency of a train

Find the overall efficiency of the epicyclic train shown in Figure 9-42.15] The ba-
sic efficiency Ey 1s 0.9928 and the gear tooth numbers are: Nay= 82t, Np = 84t,
N¢ = 86t, N = 82t, Np = 82t, and Ny = 84t. Gear A (shaft 2) is fixed to the frame,
providing a zero velocity input. The arm is driven as the second input.
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