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Transmission systems
1. Belt Drives
2. Rope Drives
3. Chain Drives
4. Gear Drives

Bettors

. 2pulleys
• Belt encircles them
a rotary motion transmitted
• driving pulley → driven pulley
• force : friction

pdnriukg.no#eaaIdedrivefuuey-/
tight Sid driven shaft

driving
shaft Belt Drive

• Direction of rotation determines slack1tight sides
• Tension depends on angle of contact
• Slip may cause driven pulley to rotate slowly



Materials
i. leather - wet q dry
2. Rubber - typically dry
3. Canvas - when atm interferes with leather/
4. Balata - cottont balata rubber

Types of Belt Drives
1- Open
2- Crossed

open Belt Drive crossed Belt Drive

Arc of
contact

• same direction . at cross , wear a tear
• never vertical . opposite directions
• diff . angles for diff sizes . same angle
a less belt length . can be vertical

a more length required

Types of belts
1- Flat

3. Yiradar
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Length of Bett
i. Open System
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Let r
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= radius of large pulley
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= radius of small pulley
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velocitykatiodrivingspeed
driven speed

Let d. a diameter of driving
da -- diameter of driven
N,

= rpm of d ,
N,= rpm of dz

linear speed = circumferential
of belt speed of driving

-

- spcierednmoferdrnitialn
= Tld, N , = NdaNz

velocity = Nim = dqratio

Effect of thickness of Belt

Let te thickness of belt
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-

Na ditt



Tensions in Bett Drives

Flat Belt Drive
-
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Initial Tension

• Tension when drive not yet in motion
• once motion starts , increases from To to T, on tight
end and decreases from To to Ta on slack end .

• Because the drive does not stretch , the increase in
tension at one end = decrease in tension at other
end

.

T, -To = To - 72

To =Titty
2



Power Transmitted by Belt Drive

Driving force = diff in tensions

Let u -- velocity of drive cm mint)

Power = CT, -Tz)V N
-

60

= CT , -72)t KW
T000 X 60

Slip in Belt Drives
• In ideal

, dT=µR or diff . in tension -- friction

• Friction sufficient to create motion Cprevent sliding)
• If de >MR , relative motion between belt and
pulley .

• caused due to lowµ Gtretch) , smooth pulley , DT large
Effect of slip on velocity Ratio

G = To slip b/w driving pulley and belt

Sz = Yo slip btw driven pulley and belt

total Yo S = Sit Sz

On driving pulley
- circumferential speed d, = nd

,
N
,



If belt slips by Si ,
reduced linear speed = tide M (lq0)
On driving pulley ,

circumferential speed -- ndznz
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Creep in Belt Drives
• Due to shreds ee compression of belt as portions
alternate between tight and slack , belt gets
stretched

• Results in relative motion, known as creep .

Stepped lone Pulley
• Frequent changes in speed ,

e several pulleys Califfradius) adjacent to each other

• Belt shifts from one pair of pulleys to another to
change speeds

driving shaft
- - J- - -

*e.e.a.gs?Yfeu.
- - - -€1 .

. -

drivenshaft

-

Fast and Loose Pulleys
without starting and stopping main driving shaft,
driven shaft can be started and stopped by
using fast and loose pulleys



O: Power is to be transmitted from one shaft to another

by means of a belt drive . di -- 600mm , dz -- 300mm .
Distance between centres = 3M .

Cas L = ? for open
Cbs L = ? for cross

8,
= 300mm rz = 150mm X = 300 cm
= 30cm -

- I 5am

ca) Open :

↳ tilritrz) t CASI t 2x
x

= Tlc45) t 453' t 600
300

= 742. 12cm

Cbs crossed

f-Tl Chtru) t CreerD
'

t2X
T

= Ticks) t t 600

800

= 748 . 12 CM



O: An engine is driving a generator by means of
a belt drive .

55cm diameter pulley on the driving
shaft runs at a speed of 280 rpm .

If radius of

pulley m driven shaft is 15am
,
determine its rpm .

di -- 55cm Nz = from ⇒ dz = 30cm
Me = 280 rpm Ny = ?

N
g

-

- da
da

NE 513 rpm

Q : A motor running at 1750 rpm drives a line shaft
at soo rpm .

If the diameter of pulley on drivingshaft is 160mm , determine that of that on the
driven shaft.

N, = 1750 N'2=800
d, = 160mm da = ?

Ng =# ⇒ da "Igad,

da -

- 350mm



Q : A shaft running at 100 rpm is to drive a

coplanar parallel shaft at 150 rpm .

Find
diameter of the driven pulley if that of
the driving pulley is 35cm .

Also determine
linear velocity of the belt and velocity ratio .

M -- soo rpm di -- 35 Un
Nr -- Ito rpm de ?

do = Nj xd , - 23-33 cm

linear velocity of belt

= Tidd = 183.26 Un s
-I

60

Os : the sum of the diameters of two pulleys
connected by means of a belt drive is 900mm.

Ne
-
- 1400 rpm , Ne

-

- 700 rpm .

Find d , Ee da

dat da '- 900

ng --dat ⇒ 44% -

- footed
.

21900 -da) -

- da
1800 = 3.da ⇒ da - boo

i
. d, = 300 Ee da -

- 660



O : In an open belt drive , the tension on the tightside of the belt is 3000N. The angle of overlap is
measured to be 150

.

. M
-
- o -3 .

-Determine tension on the
slack side and the effective pull on the belt .

T, = 3000N 0--1500 = 51/6 m -- 0.3

I = e
MO

t
2

72 = T, e
-MO

-
- 1367.8 N

effective pull = 7, -72 a 1632.2N

B : In a crossed belt drive the difference in the tensions
between the tight and slack sides is found to be
1000N

. If the angle of overlap is 1600 andfu -0.3,determine e, and Ta .

Ti - Tz = 1000
T, = Tzt 1000

0=160
'

= 849
µ= 0.3

721-1000
O-3×817/9
-= e

Tz

Tz -11000 = 2-31172

1000 = 1.3h To



72 = 762-67 N

TI = 1762-67 N

O: In a belt drive with the angle of lap 1600 and
µ
-- O -28 . Imax -- 50 Mmm-' width , determine initial
tension in belt 200mm wide

.

0=817/9
M-- O -28

for 1mm belt
, let T,

= Imax - 50N

51 = e
0-28 xstyq

T2

I = 50 × e
-0-28×8419

= 22-88 N

for 200mm wide belt,

T,
I = 50×200 = 10,000 N

Ez
' = 22.884200 = 4575N

To = 7287-66 N

Q: In a belt drive system , the driven pulley with 400mm
diameter runs at 200 rpm .

If angle of lap is 165;m -- o- 25,determine power transmitted by the belt drive it initial
tension should not exceed 10 kN

da -- 400mm 0=1117/12 To -- lo kN

Nv-- 200 rpm µ
-

- 0.25



T, = to ex

72--10 - x

lota Mo
-

= e =
2- 054

10-7C

10-12=20.54 - 2.054K

3.054k = 10.54

2=0.2897 kN

T, -_ lot K , Tz
-

- 10-X H T,
-Tze -- 2K

Ti -72=2×0.2897 kN

v-- velocity of belt -- MIN = 4.189ms' '

60

power -- CT, - f)v

= 2×0.2897×4.189
= 2.427 kW



Advantagesqlisadvantagesoftlattsetttdrives

Advantages
1. Small bending cross-section ⇒ small bending loss or

higher efficiency (upto -98%3
a- Simple g secure installations

3- More contact area ⇒ lets slip CL lolol

4. More durable than V belts

5- Suitable for large centre distances

6- Economical

Disadvantages
1. Not suitable for small centre distances Clow O and
low power transmission)

2. Velocity ratio cannot be maintained exactly
3- loss due to slip and creep
4. Cannot transmit high power effectively .



t3ELTDRWES

• Trapezoidal cross-section , run in V grooves of pulley
a Rubber reinforced with fibrous material

• wedging action- higher power

tougher- loadufardrgrying fabric)

base
( outer rubber

rubber fabric cover

Advantagesanddisadvantages
Advantages
1

. High power transmission
2 . Small centre distances
3. High VRS
4. No slip
s. Even if one of the belts snap transmission may
continue temporarily

6- Shaft axes in any position
7- Several machines from single driving shaft .

Disadvantages
1. Complex construction
2. Less durable
3- Not for large centre distances
4. Expensive



Ratiooftehsions

slack
top view top view side view

←
q, Tsindoz R'sina

T§ T Tuesday
←

R'cost

'

÷÷÷: ii
' Ox =LR'sind
'

n u MR
'

y, # 1) Tftdtlaosdzo Lazos,
c- IF ←

tight fltdtlsindo Mind
2

vertical direction

fur' =dTcosdo¢
'

R' = DI → Cl)

am

Horizontal

This dozy Cltdt) hindleg = 2K
'Sind

T do = 212
'
find



R' = Igcoseclndo -Cz)

From Cl) and 127

DT

q
= Ty cosec 2 do

dy = Maesechdo

¥"d¥ = muesecd !do
Muy) = µ cosec a o

µ ocoseca
I -- e
Tz

Q: A V- belt drive
,
P -- 8000W

,
N -

- 300 rpm, 2=200,0--165
D= 500mm

, m
-
-0.5

, 4,72 = ?

Pa ( T, -Tz) nd N-
60



let Tp = To f-7L
72 = To -7L

i . 7, -72 -- 2K

P - 2x nd N
-

60

8000 = 2am ( O -5) ( 300)
-

60

K = 509 - 30 N

70-150-9.30 = e
5) Cosec 20) (8171g)

To -509-3

=
edible d)(419/97

= 59.2877

To -1509-30 = 59-2877 To - 30195. 202

30704.502 = 58-2877 To

70--526-78

7, = 1036.08 N

Tz = 17- 48 N



lreartsrives

• Exact velocity ratio; no slip Cpositive drives)
• Short centre distance
• Lubrication necessary
• Noise and vibrations
• production cost high

Typeofcreartdrivest
. Spur gears
2. Helical gears
3. Bevel gears
4. Elliptical gears
5- Worm and worm wheel gear
6
.

Rack and pinion gear

spur Gears
• parallel q coplanar axes of shafts
• teeth of gear wheels parallel to axes
• higher power
• noise high
• machine tools and automobiles

L ←

:::: yes



Helical Gears

• similar to spur but teeth cut in the form of
helix

• parallel , non-parallel , non - intersecting shaft
• progressive tooth contact
• low noise
• disadvantage- end thrusts
• automobile power ✓

also called
- spiral

driving qf3E fE④hg driving
{3

⇒⇐

driven 4¥ ④E¥L driven
E

t
.

Bevel Gears

. intersecting axes
• teeth cut on conical surfaces
• equal sizes a perpendicular axes- Miter Gears

⇐÷iCi¥3



Elliptical Gears
• 2 equal sized elliptical gears meshed
• to obtain varying rate of speed in each revolution
of driven shaft

drummerspeed)
driving

worm and worm wheel

• right angles and non- coplanar axes
• worm escrow) with threads and worm wheel
• helical threads
• - 60 '- I VR Charge speed reduction)

mm 053
Rack and Pinion

• rotary to linear motion

Is

Einen
im



Gear Nomenclature

(
pitch point

'

¥¥¥¥E""""
"

"÷..

D= pitch diameter
T = no . of teeth on gear wheel

module --d-
T

diametral pitch pro -- at
circular pitch Po-- tyd



velou.ly/2atioofGearDrives

linear speed of pitch
=

linear speed of pitch
cylinder representing cylinder representing
driving gear driven gear

Td , N , = n daNa

circular pitch of gears must be the same

Pc -= Iff = tide
2

one
.

-

- dai -- ¥

Velocity ratio for worm and worm wheel

VR = RPMoftheworm-no.ofteethonwo-rmwhe.eel
RPM of worm wheel no . of threads on worm



Gear train

• Arrangement of number of successively meshing gear
wheels for power transmission

simplecieartrain
• series of wheels mounted on shafts
. one gear per shaft
• intermediate ciders gears
• even no . of idler gears : opposite direction
• odd no. of idler gears : same direction

idler driven
dri

A
B C

D

VR-- Nina = Tfg

train value = -

- tf = NIA



compoundcieartraih
• Multiple gears on single shaft

→
←

A

velocity ratio
D

A drives B

NA
⇒

= II
IA

B and c same speed
Nc ⇐ NB = NA ITI

c drives D

⇒ =# ⇒ In;t⇒
-

- ¥

VR -- Mfg -- Tff x Tfg
train value = T÷xT÷



Mechatronics
• mechanics t electronics

• mechanical electronic systems;synergistic combination
of mechanical

,
electrical

,
electronics and computer

engineering
refer ppt


