3. Gears

Planetary Gear Trains:

At least one gear is not directly connected to the fixed link
by a revolute joint, the gear train is planetary gear train.
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3. Gears

Planetary Gear Trains:

Assume all angular velocities counter
clockwise positive:

Vp = VP3
, — W12717 (<)

=Va+Vp, /a4 = w14(1r3 + 13) — 01373(<)
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3. Gears

Planetary Gear Trains:
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Vp,

, — W1217 (<)

Va+Vp,ja = wy4(ry — 13) + wy373()
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W11y = W14(ry — 13) + W1373
r2 W13 — W14
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r3 W1z — Wig
R.. = T . $Ti . W1j — Wiarm
ij— v = T =
T; T] W1; — Wiarm

- for sun, + for ring gear
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3. Gears

T3 =22

Example: ./‘/r -\‘\T3 . ;
Given wqp; = 150 rpm (CW), w14 = (3\A ‘l _
100 rpm (CCW) , determine w3 - L L
for T, = 60 and T3 = 22. NG =8
R __E__6O_a)13—w14_ w13 — 100 ./' .\,?;2:60 4

37T, 227 wyp—wya —150—-100 /2 £y 2
wq3 = 782 rpm (CCW) ’\ T
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3. Gears
3
Example: .
Determine the output speed and direction of 15|5T_ JI_ -+ 2
rotation for w;, = 3000 rpm TIT
Mesh 1, planetary, arm 2, external
2T
R T3 _ 40 _ W14 — W12 1__
34— T4 B 38 B w13 — W12 ;Z; g; Taypiete
1
Mesh 2, planetary, arm 2, external sam 4
R _ _E _ 42 _ W15 — W12 Output ;{;ZZ 6 E\S_T
== TS 36 w13 — W12 # §6_T

Mesh 3, simple, internal
T5 120 W16
56 = — = =
T6 54 W15

Mesh 4, simple, external

: 26
Four equations—four unknowns, w;¢ = — T30 W12
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