LECTURE NOTES

ON

THEORY OF MACHINE

4™ SEMESTER,
DEPT OF MECHANICAL ENGG.,
GOVERNMENT POLYTECHNIC
NAYAGARH

PREPARED BY:
Mr GOVIND CHANDRA BARIK, PTGF



L q" :
v A e — ‘ .
T 1 ng ha¥
Bl ol fht  eatk . ,
Boaliee wnfion et M0

L

1) por
E i 1iny .

¥

pols e aMeP

"




:E*-# "“ #'i-'. b

i s | ;E_,. o

.‘

- .;n'-{ #ﬂ"*‘[f fl"-ﬂl.#i"{ ﬂl"'"ﬂ '.‘1-‘_._
hen 4 5 enpwn 4 Ley'sle  tn

P 7! ﬁ" . Hg,ﬂ«*
e sbas” ¢ }_ds.l
a0k O O hen 13 talied

Meli'in)  pejweED)
e 2 $11 wenf uy

}‘"fhll"r"r rases - cethia Jeqd
———————— . 4 e

w*ﬂﬂ he o'

1-.-- g 3 1JTES
. "a' - -#ui-l tan § 407
Hﬂﬂf *‘J
{H“*M hm*&

Lot L Rl e L=



s
-

.1‘].1';‘;3 re
'ﬁ'ﬁll il %

hakd ot b
I
ETL M (T

frg_qt
4 Fftlwau*{” ;

] 'ory !
g0 wnned



Ry L Sl s )
A ke S
Fal < % =) N Lo

a 3
“HITRES ?m

L:‘-1 l.:gr*“]
Gy = WsfeY
e P 7Y
P Y Y [tjaﬂ]iﬂ'g

tl r‘ll‘ﬂul"}ql ':‘J'I'H HELJ- t | thﬁ

4 thaln haVinY w1 (7l q‘hnlr:l Y 0k
Lorrou 4 9 neral’t thaln

'3 Knewn R

fl‘“&;g 4 g g t
F BBy  puind ¢
i;:. e | \
afu.hm}{rfnarn‘a STILN _
W E'Wf'm*mm} moin ]




‘W
o
ﬂqﬁ-
ks '
Lh
ELH-E #.
1# a‘
ﬂuf ﬂ I
I': Ez i b now
(X ) ' wﬂ
hf; Tﬂ:{ l
4 '";i: L
"jﬂh*'-'ﬁ& ;lqﬂf;rr ’l “!I
tho Zﬁiﬂjﬁfﬂ m
i : | H |
ﬁh-@ﬂ #'&
m}, II
ri; Ihen
e
i

'1
(K |
1@
ko

i
in

Hhh
1 J
in g
e

. “Hl

L r 1: )




e 1s0t0ss o) RIS yare oM 5 i
bive d  damits  \lnk o) 4 L,Mﬂm;

:af"f-m‘ﬁflﬁ i

|
TAres o u“nwaﬁf ot

fourd Lot tha!'n M wumlfmi .
g #’-"'TH ‘51'““-""" tmatk  that'n

Lhoo'n

W) peuble s)idet pgan K i’




MECHANICAL ENGINEERING DEPARTMENT, ERITREA INSTITUTE OF TECHNOLOGY.

Inversions of Single Slider Chain

Slider crank chain: This 15 a kinematic chain having four links. It has one sliding pair
and three turning pairs. Link 2 has rotary moton and s called crank. Link 3 has got
combined rotary and reciprocating motion and 15 called connecting rod. Link 4 has
reciprocating motion and is called shider. Link 1 is frame (fixed). This mechanism is used
to convert rotary motion (o reciprocating and vice versa.

Figl.27
Inversions of slider crank chain

Inversions of shider crunk mechanism is obtained by fixing links 2, 3 and 4,

(a) crank fixed (b) connecting rod fixed (c) shder fixed

Fig.1.28
Quick return motion mechanisms,

Quick return mechanisms are used in machine tools such as shapers and power driven
suws for the purpose of giving the reciprocating cutting ool a slow cutting stroke and a
quick return stroke with a constant angular velocity of the driving crank.

Whitworth guick return motion mechanism—Inversion of slider crank mechanism.
This mechanism is mostly used in shaping and slotting machines. In this mechanism, the
link €D (link 2) forming the twrming pair 1s hixed, as shown in Fig. The link 2
corresponds 1o o crank in a reciprocating steam engine. The dnving crank CA (link 3)
rotates at o uniform angular speed. The shider (link 4) attached to the crank pin at A shides
along the slotted bar PA (link 1) which oscillates at a pivoted point I, The connecting rod
PR carries the ram at R to which a cutting tool is fixed. The moton of the wol is
constrained along the line RD produced, e along a line passing through D and
perpendiculur to CD,

Prepared by Kiran Kumar. K, Lecturer, (E-mail:- kiranmedesign @ gmail.com)
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Unit: 11 BELT DRIVES
Introduction
The belts or ropes are used to transmit power [rom one shaft to another by means of
pulleys which rotate at the same speed or at different speeds.
The amount of power transmitted depends upon the following factors:
1. The velocity of the belt.
2. The tension under which the belt i1s placed on the pulleys.
3. The conditions under which the belt is used

Selection of a Belt Drive

Following are the various impornant factors upon which the selection of a belt dnive
depends:

1. Speed of the driving and driven shafts,

2. Speed reduction ratio,

3. Power to be transmitted,

4. Centre distance between the shafis, 25/90
5. Positive drive requirements,

6. Shafts layout,

7. Spuce available, and

8. Service conditions,

Types of Belt Drives

The belt drives are usually classified into the following three groups :

L. Light drives. These are used to transmit small powers at belt speeds upto about 10 m/s,
as in agricultural machines and small machine wols.

2. Medium drives. These are used to transmit medium power at belt speeds over 1) m/s
but up to 22 mv's, as in machine tools.

3. Heavy drives. These are used to transmit large powers at belt speeds above 22 m's, as
in compressors and generators.

Types of Belts
Flat balt W= balt \Ei\mular badt

- A 5?},% {%-?

() Flat balt (b1 V-belt (¢) Crreular balt

Though there are many types of belts used these days. vet the following are important
from the subject point of view:

1. Flat belt. The flat belt, as shown in Fig. (a). 1s mostly used in the factones and
workshops, where a moderate amount of power is o be transmitted, from one pulley 1o
another when the two pulleys are not more than 8 metres apart.

2. V-belt. The V-belt, as shown in Fig. (#), is mostly used in the factories and workshops,
where a moderate amount of power is to be transmitted, from one pulley to another, when
the two pulleys are very near to each other.

Lot L Rl e L=

<)



26/90

3. Circular belt or rope. The circular belt or rope, as shown in Fig. (¢), 1s mostly u.
the factories and workshops, where o great amount of power is to be trunsmitted, from
one pulley o another, when the two pulleys are more than 8 meters apart.

I o huge amount of power is to be transmitted, then a single belt may not be sufficient. In
such u cuse, wide pulleys (for V-belts or circular belts) with o number of grooves are
used. Then a belt in ench groove is provided o transmit the required amoumt of power
from one pulley to another.

Types of Flat Belt Drives

The power from one pulley to another may be transmitted by any of the following types
ol belt dnives:

1. Open belt drive. The open belt drive, us shown in Fig. 113, 15 used with shafis
arranged parallel and rotating in the same direction. In this case, the drniver A pulls the
belt Trom one side (Le. lower side RQ) and delivers it 1o the other side (i.e. upper side
M), Thus the tension in the lower side belt will be more than that in the upper side belt.
The lower side belt (because of more tension) i1s known as tight side whereas the upper
sidde belt (becanse of less tension) is known as slack side, us shown in Fig,

”‘Ih_‘l L
"‘ | Stack Wil N Driesn
_'l i F
e - S
e BN
1 ‘ a
| (1]
Q' Tight side
13
- -

2, Crossed or twist belt drive. The crossed or twist belt drive, as shown in Fig. 114, is
used with shafts arranged parallel and rotating in the opposite directions. In this case, the
driver pulls the belt from one side (Le. RQ) and delivers it o the other side (Le. LM)
Thus the tension in the belt 8Q will be more than that in the belt LM The belt KQ
(hecause of more tension) is known as tight side, whereas the belt LM (because of less
tension) 15 known as slack side, as shown in Fig,

A litle consideration will show that at o poimt where the belt crosses, it rubs against each
other and there will be excessive wear and tear, In order 1o avoid this, the shafts should
be placed at o maximum distance of 20 &, where b s the width of belt and the speed of
the belt should be less than 15 nvs,

Lot L Rl e L=
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Gear Train

=  Agear *om one shaft to
anothe - [heory-of-Machines1.pdf-35 pdf  speed of driven
shaft.

Simple Gear Train

s Series of gears, capable of receiving and transmitting motion from one gear to
another is called a simple gear train.

Train value
_N_T
NT,
_ Number of teeth on driving gears
Number of teeth on driver gear
Speed ratio
I S
Train value
Gears-and-gear-trains

¢ The intermediate gears have no effect on the speed ratio and therefore they are
known as idlers.

Compound Gear Train

* When a series of gears are connected in such a way that two or more gears rotate
about an axis with the same angular velocity.

Train value
_ Product of number of testh on driving pears
Product of number of teeth on driven gears
Planetary or Epicyclic Gear Train

* Agear train having a relative motion of axes is called a planetary or an epicyclic gear

train. In an epicyclic train, the axis of at least one of the gears also moves relative to
the frame.

* Ifthe arm a is fixed the wheels S and P constitute a simple train. Howeve

wheel S is fixed so that arm a can rotate about the axis of 5. The P wou!
around 5 therefore it is an epicyclic train /
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