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Gear train - tasks
Gear train
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Gear box — example 1

Gear
Selector
Fork

FROM ENGINE TO DIFFEREMTIAL
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Gear box — example 2
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Gear train types

gear pair

a h gear type

a=0 | h=0 cylindrical

a=0 | h=0 | bevel (conical)

a=7m/2| hz0 worm

a0 h=0 helical




o h gear type
a=0 h=0 cylindrical
a0 h=0 bevel (conical)
o =T/2 h=0 worm
o0 h=0 helical




Planetary gear train definition

Most of simple and compound gear trains have the restriction that
their gear shafts may rotate in bearings fixed to the frame.

If one or more shafts rotate around another
shaft a gear train is called a planetary (or
epicyclic) gear train



Planetary gear nomenclature

R: Ring gear
(Internal gear)

P: Planet gear

C: Planet carrier

Ring S: Sun gear
gear
shaft Planet carrier shaft

. Sun gear shaft

A simple planetary gear

1"







Generator Motor

A ™,

Engine

OO0

/ /' Pinion
Sungear / /

(generator)

A

gear Ring gear
; ’ (motor/power shaft)

Planetary carrier { /'
(engine) /3

Planetary gear

Planetary gear box of the power split device



Simple planetary gear train (obtained from unmovable axes train)
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A Fotao FRAME — CARRIER
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# Gears and other parts must be manufactured in very high
accuracy — COSTS !



One planet
gear




Planet gear 1

Planet gear 3

Planet gear 2



The same power and ratio !

420x320 1150x600
a)
150 o

= >

g //

_ / 3
H
400

Mass 87 kg Mass 1400 kg

Planet gear trains Gears with unmovable

gear axes



# One motor can drive few links (two wheels)

VPP
VPT
6035 0 4
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"\ T
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engine

P




Planetary mechanism — trajectory (1)

po-line.sam



Planetary mechanism — trajectory (2)

po-stop.sam



Planetary mechanism — trajectory (3)
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Examples of trajectories




Examples of trajectories




Velocity ratio

External gear




Velocity ratio

Internal gear
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Analytical method



Idea of analytical method

Gear train seen
from carrier

VAR SN gy A
’ oy IR (NS IPNR)
41
7
Revolutions in | Revolutions seen from
frame (gear 3) carrier J
gear 1 n, Ny;=Ng - Ny
gear 2 n, N,; =N, - Ny
gear 3 ng=0 N3; = Ng - N,
Carrier J ny 0




| ; Dy; Wy — W,

) A, ; @, — W, f (Z- )
i




,seen” from the carrier J:

7D _ A (41) L2 (+1)
W —@; L Z3



Graphical method (Velocity analysis)






Two driving gears (gear 1 and carrier)

1. w; = Vi
2. 0, = V. =V

3.S5,, (0—frame)



Planetary gear train — graphical method

AB =R, +R, Vg = (R, +R,)w,

\Y} R
W, = 0, = ihdic &
2 R2
vy = 2R,m, vV, =2(R,+R,)w,
Ve =Vp Ve =2(R,+R,)w,
Vv 2(R +R)w
a)]_:—c 0)1= (Rl 2) J
R, R,

W, = £1+ E]wj
1




