REVISION:2015

PART-A (Answer all questions) Il
The efficiency of a screw jack may be defined as the ratio
between the ideal effort (i.e. the effort required to move
the load neglecting friction) to the actual effort (i.e, the
effort required to move the load taking friction into
account)

Or

Ideal ef fort

Ef ficiency =

Actual e

1.Sleeve or muff coupling
2.Flange coupling

3 The base circle is the smallest circle tangent to the cam
profile drawn from the centre of rotation of a cam

. Turning moment diagram is the graphical representation of

the turning moment or torque for various positions of the
crank LAY LLRLLRY

3 Circular pitch is the distance between the corresponding
point of successive teeth measured  along  the
circumference of the pitch circle,

Or

d
PC:_-

- PART-B (Answer any 5 questions
Torque required to lower the load

dm
I'=Wtan(@—«) x >

If @> ¢, the torque required to lower the load will be
negative, which means that the load will lower itself
without the application of any effort or torque. Such a 2
condition is known as overhauling of screws.

If a< ¢, the torque required to lower the load will be
positive, which means that an effort or torque is required to
lower the load, Such a condition is known as self-locking 2
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1. Sunk key
A sunk key is a key in which half the thickness of the key
fits into the keyway on the shaft and the remaining half in
the keyway on the hub.
.
(b>h) h

2.Saddle key
A saddle key is a key which fi ts in the keyway of the hub
only.

L &

3.Feather key

A feather key is a parallel key which is fixed either to the
shaft or to the hub and which permits relative axial
movement between them.
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SHAFT DESIGN ON STRENGTH BASIS

In this method the shaft diameter is calculated in such a way that the
induced shear stress should be less than the permissible shear stress of
the shaft material.

T=2Z1d3
16
Where,

3 (16T
d ==l Mg
\f T
d= shaft diameter in mm.

T = Toque to be transmitted in Nmm
T =Permissible shear stress of the shaft material.

SHAFT DESIGN ON RIGIDITY BASIS

A transmission shaft is said to be rigid on the basis of torsional rigidity,
if it does not twist too much under the action of an external torque. In
this method the shaft diameter is calculated in such a way that the angle
of twist should be less than the permissible angle of twist of the shaft
material.

 584TI
Gd*

_ +[584T1

Go

Where,

d= shaft diameter in mm.

T =Toque to be transmitted in Nmm

1 = Length of the shaft in mm

G = Modulus of rigidity of the shaft material in N/mm?
6 = Permissible angle of twist in degrees.

A governor is said to be sensitive when it readily responds to a small
change of speed. The bigger the displacement of sleeve for a fractional
change of speed, the more sensitive is the governor,

Mean equilibrium speed

Sensitiveness of the governor =
Range of speed

If a governor is too sensitive, it may fluctuate continuously above and
below the mean speed when the load on the engine falls or increase. This
process is known as hunting.
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THRUST BEARING
In thrust bearing, the main load acts along the axis of rotation of the
shaft.

If the shaft is vertical and the end of the shaft rests on the bearing
surface, it is known as pivot or foot-step bearing.

A collar bearing is one in which shaft continues through the bearing and
a collar takes the end pressure of the shafts. A shaft may be with single
collar or many collar.

TRl
" 1 % V/f
ar
k"2 3
(@ Singla flst  (a) Multple fla
collar. collar.
GEAR DRIVE
1.They give positive drive and constant speed ratio without any slippage. 3
2. The drive is more compact due to short centre distance between shafts. | (Any 3
3. It can be operated at higher speeds. points)
4. Not suitable for large centre distances
5.Requires perfect alignment of shafts.
BELT DRIVE
1.Suitable for comparatively long centre distances.
2.Low velocity ratio.
3. It is not a positive drive. Possibility of slip is there.
4.Belt drives occupies more space compared to gear drive., 3
(Any 3
points)
[f the power is transmitted from one shaft to another through a number of
pulleys is known as compound belt drive. In this case pulley 1 drive
pulley 2 and pulley 3. Pulley 2 and pulley 3 are keyed on the same shatft. 3
Pulley 3 drives the pulley 4. Therefore pulley 1 and 3 are the drivers and
pulley 2 and 4 are driven or followers.
o .. & 3
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SCORING INDICATOR SPLIT TOTAL
up
SCORE
Power tranomitted P = ZTNT )
bo
Torque  tronswhifped T = £0°
T ' 2N
3
_ 6OX20M0 . qg4.93Nm| (1)
2T X 200
3
=954-93%10 N (1)

congidert g Shear 5{;1-@;86') of k%j,

7= Jwexd
2

i

2
Tndwee r&hemr Sbregﬁft = LU\Jol.

3
o2*x 954-93 % (O

€ox 14&* S0

Conéf‘cle.h‘“é’r c,mghtvg sbrergj th of "%‘L
T = Lx_%:a LS I _C'J_,

_ 34104 Nimm"

2- -7
4-1
Tnduced cmhir\(j 5[7&&9/6’; = —l—t—l

.

-—

8o x4 ® 50

4x 15493 X0 _r0 ) Nj2

)

)

QY
()
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SCORING INDICATOR

SPLIT
Up SUB
SCORE | TOTAL

iy,

Q)

&= tan k= taﬁ‘oq:_s:lf (29

Effert vequired ab the mean
Arcumberence of the threads to lifh

e loudh, P=Wtan (ot+4) w |8
= 366 x ton (364+5 7))
= 4939.57 N ay)
U&;r\a the he,labi‘bnj e Plx L= pXé_rQ Ct)
2
EHort applick  at the eng of Che lever
bo Pt  the load, P'= Pxolm
2.L.
B i‘l3°]-57 X 60 :2‘?6'37'\5 Cl)
2 x See i

b The. S:obce acbi\r%? on the %lor\eker
\ - )l €1
head. of engine. P_ZEDZ“P @ (1)

Resistance  offered Ry bhe  bolts,
P :J[: dowen | — 1 ap

TOTAL




SCORING INDICATOR

eq,m’cma cquabions @) & (b)

.-— U ?_
— Z‘ o C_ N
L xn 20x% 12
= 23.80 mw)

P e ———

0 %4

< 30mwm

—————
—

0. Degygn of shalt
Dlamebero? chadb d = 106 mm

Deagn o_hab
Trnorde  diameber of hub d.= toowmm.
Qubside diameter of hub, D =2d.
= 2600 Mmw)
Legth of hub L= 154 = (Sowmm
Torque brangmitted ig the hub,
Trrax ‘—‘——-Ch o (-1

Indueed Shear stregs in cagh lf‘mé
hub - (6 Trran B l6 x 6Xi0
B =

R A =0
= 407 Nimn®=
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SCORING INDICATOR SPLIT TOTAL

Up SUB
SCORE | TOTAL

Trduced sheargbress < Allowable shearstrg
Hence the desgn 18 Safe.

Design of Plange

ocI:srde_ diameber o0 Flea) D= 4d
= 4oomw) (£

Thickness op _Qlwge,t: SO0Sd = Sowmm (L)

Trrax= T DtpTg b

Trduced shear 8bregs in the cagt Tron
Fange, = - 2Tmax _ 2x6x 104
¢ F”—D?‘f:ﬁ Tx200 % Se

(5

= LUNIm®= (L)

Tnduced & hewr s bre g5 < Rllowable Shear
sbreds

Cap = ch ) Adopt Square. k%j
% o _ loee g ) |
G el e ()
Neknegs of the k%j/ C=w = _gimm. _
{-e’at"\ of kect; Pneachshap_b,1= }__:lbbmm(_li)

Torque Trangmitted Thn, = ﬁ"ock"—il- D)
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SCORING INDICATOR

T = b2 QI;‘?

Trnduced Shear sbress n the ket‘j,
g8 ZTML - 2R6X Toxs
e
Lwd (SoXx25X100

=32 I\J/hrw:nL

-——._.__" ——

Enduced C-mehtg Sbreas i the key

= ¢
X |
T = 4T L £%6% 10
LE4A (S0 X 25 % Ioo

= 64 l\)/mmL

ﬂ‘& }'\O(L(_QQQQ 5}\@&\-«8 bre% £ Crusg h}n

Ebrege,  are legg than the allowable
Valueg.

Degyyn  of  Bolis
Numbeyr of bolks, n = %‘i 3

=<_ﬂ'_moo) + 3 =54¢7 »;;_‘_é
1So
Pitch circde cﬂ\‘aPnQ.ber, Dp =3&=§—ngq
@%#&@h‘g 6@‘(‘\8 strepgth of

bolks " "
e Ne, x Yp
Tmax,“ 4 4 < ;3 L’%)
Nemina) cameber of boltSJA,z g;”‘;’“D
(&x 6x (06 L

= ‘ [
T JWx6x50x30 = 1303 x (4= v (/2)

—
—_ S S S

SCORE | TOTAL

k)

3)

=)

(%)




SCORING INDICATOR SPLIT

UpP
SCORE

Mig bolt can be USed .
d\eelk.‘ra L crughing. SGrength,
&'I b£ N DP IQ‘XS\OKG)\ZC‘O

=952 N /mm*

Trnduced rushing Stress 15 less than
Permissiple <rughing Sbregs.
Hence the D{g_g,@n 6 Sale.

SUB
TOTAL

P=27NT
éo.
q Erenom; ted T = <o
onque_ m . m
_ 6ox J‘S—XIO{) :7161Cr,7)_ﬂnq
2T X 200

=716\9.72x @ Nmn| (1)

Design baged. on g rolrtg

&gl 64T
D'\amebap o.p— 6“\0.9—5,0L= 076
S®4 X 716 19-72.% 103 r l)ng
= €4x10° % |

M (2)

= 149, 3g mm x|

—
—

thenc-PZo

TOTAL




SPLIT
uP

=———s SN NN N

6T
Shear sbregs induced ==—"-— (\)

T3

= 16xT71619-72 3y
TR 1603

= [0%:07 N /mm> | ()

6o P (ox 100XIG

27N 27T X 200

477465 Nwm
47746533 N ( ()

i

]

[ Tl _rT‘“
lhﬂm&," Mean

e T
Dirawe ter oﬁéﬁu%'c{: 3 =
& 5)76"“74'65 XI0 _ 74, 1gmm
Tx ¢ . =
Adgt  diameber of shoft ag
d = &o mm ()
Il i ARSI i

SUB

SCORE | TOTAL




SCORING INDICATOR SPLIT TOTAL
UP SUB

SCORE | TOTAL

D_e._g\‘an of sleeve
Taovde  diameber of sleeve d = gomm | (V)
oubside diameber of s(eﬁvej, D=2d+13

= (2x80)+1B3 =113wmm | ()

Leva’ﬂr\ of sleeve, L=3-5d =3:5% g0
= 28omw L‘IQD

7= L 5[4

Prduced Shear Sbtregs in the 5le.eve_

e 16 Trna 167<4'774-“65an

i =
11030 k&) 1’(73)0 (lj)
= 4+92N]|mm* (M

The_inducel  Shoarsbress Ts less than
Permissible shear&brees « Hence the

desygn s soke..

Design of Key

= 2T t uore sunk key | (L
& e L, Adot Spuoare y 2

(UulUn GQ W= i = ,8-.9 =2.0wmm
bl I (%)

'TL\FCLLV\QQS Op— the I!(@E'j’ b:: W= 20mm
Lengih o key l‘n@achsho.%’,l,z_‘l__z__,—.fgb
=laomm  (/2)
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e T

No. | SCORING INDICATOR SPLIT TOTAL
- Up SUB
SCORE TOTAL
i
mﬂL

:lwckxcﬂ = L& o= .EQL_ ()

2

Cnduced Shear sbregg in t‘.:heke(y

T, = Zlma 2 2xX4774- 658
Lwd 140 X261 &0

= 42:63Nmi (1)

DTrduced cmshtr\a &bregs n the k%y

= k|
Tx, = 4 Twnay, = AXGTULERIG
45 i (40X 20 % go

= BS.26M ()

—————

The  duced Shear gkregs &
Crmghlreﬂ S5tregs ave lees bran

Permissible Valueg - #ence design s
| Sale.

d ¢
D¢ ¥ oy , K= t =
f)- amebe Yoo

e =05 (I)
p! 120 :

Torque. Trangmi thed |
T=-T =z 3( ) (1)
_._.Ié—xq_ox 1203 O— 0-5)

= 12723450Nmm =12723-45Nw CY

-
——
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SCORING INDICATOR

Do wey t\r‘uﬂ-‘:@ g bhe Swr

B 2.‘1T'\)T___ 2TMR OO X 12723 - 4 (2D
bo 6o
= 133.24 kW (1)
Rubbin Velocity v = M Q)
Cj g(' 6o
g ~3
= DX 400%16 % (5o0 )
6o
= 3141 mlg U)

Power wosted in ﬁrbcbw‘on} P= MWV | (1)

= 0 03X2500 X3 | 4|
= 2BSISW = 2.35% kw ()

—_—
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) No. SCORING INDICATOR SPLIT TOTAL
UP SUB
SCORE | TOTAL
e AL LA N DO ANATHNN ]
D = 20 I\)T: 2MRIOO X 12723 - 45 (2 ¢
6o 6o
= 133.24 kW ()
VT 1
a: Rubbing veloaity V= TAN )
. 60
< | 4—ooxTo X oo ()
6o
5
— 41 m
3141 m]s 1)
Powrer Woagbed In ?rx\c,btonl P= AWV )
= 0+ 03X2500 X3|-4|
=2BS W = 2356 ko | (1)
T e ,__L;_‘_J____J_\]




VIL.b

DISPLACEMENT DIAGRAM
f4—~—0ulstroke —| Dwell }—‘;‘ﬁéuk?—*blﬁ—HDwellw—*»»
Y G
B
d. d
cl Seh 40 mm
b b' I
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& A0 1 2 3 4 5 § 0123456 X

— 90"-|+30—-l~— 60—l 180" -

CAM PROFILE
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VIIL.b

I. Base circle : It is the smallest circle that can be drawn to the
cam profile

2. Trace point : It is a reference point on the follower and js
used to generate the pitch curve,

3. Pressure angle : It is the angle between the direction of the
follower motion and a normal to the pitch curve,

4. Pitch point : It is a point on the pitch curve having the
maximum pressure angle.

5. Pitch circle : It is a circle drawn from the centre of the cam
through the pitch points,

6. Pitch curve : It is the curve generated by the trace point as
the follower moves relative to the cam.

7. Prime circle :It is the smallest circle that can be drawn from
the centre of the cam and tangent to the pitch curve.

8. Lift or stroke :It is the maximum travel of the follower from
its lowest position to the topmost position.

1.The flywheel limits the inevitable fluctuations of speed during
‘each cycle’, which arise from fluctuations of turning moment on the
crankshaft. The governor controls the ‘mean’ speed of the engine by
varying the fuel supply to the engine.

2. The flywheel has no influence on the *mean’ speed of the engine.
[t does not maintain a constant speed. The governor has no influence
on “cyclic’ speed fluctuations.

3. If the load on the engine is constant, the mean speed will be
constant from cycle to cycle and the governor will not operate. On
the other hand, the flywhee] wil] be always acting. The operation of
flywheel is continuous while that of governor is more or less
intermittent.

4.A flywheel may not be used if the cyclic fluctuations of energy
output are small or negligible, A governor is essential for all types
of engines to adjust the fuel supply as per the demand.

5.The kind of energy stored in flywheel is kinetic energy. The kinetic
energy is all available, 100% convertible into work without friction.
The governor mechanism involves frictional losses.

4(any

terms)

6
(Any
3

points)
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1%). SCORING INDICATOR SPLIT TOTAL
UP SUB
SCORE | TOTAL
]2;. Power Tw_n.gmit‘?w\_lpz (=) V il
) I i i3 (1)
-1 = T = 1 |
E llli o=
=, p = T, § T]AJ\J
il e y 3
=Y - ()
g
= s I R - 279
Argle o~ lap, @ = 160 = Ibo e ("
-3
: 3 [ T x8o00 XI0*300 (2)
- o P 5)\\0 ' = : iy
P (/ ea-ZSXZ‘?‘J 60‘
=1843120) = VW) (N
%
b | (@ open pelb-drive:
(,dz_"‘ALjL k (1 )
Lo :——';; CO\L"‘O\\) +2C + Py ! b
(800 ~400)
Filly 3 L)
=_j2_‘._ (_5"00+-4—oo)+(27~5xl0)"" ‘f-ngxr(ja
ot [T
= N 8692.-95mm = -&9m )
) cvogs belb drive £
T Y2 + felaity) 1)
b _L?I__ (d,_a—d +2C ie (
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Xq

Simple gear train:

gears is rigidly mo

Epicyclic gear train
axes of some of the

Eoo + 2
zl;@°°“’4-w)+(_?_15xa63 4. S50 Wkl 2

= U956 9Swmm = 1196w

Compound gear train : In compound gear trains , at least one pair of

numbers of revolution.

Reverted gear train : In a reverted gear train, the first and the last
gears have the same axis of rotation.

revolving about external axis or axes.

%5 x (032

m—=m—=—scm.

Each shaft is mounted with one gear

unted on a same shaft, thus that pair has the same

: Epicyclic gear train is the one in which the
gears have motion. The said gear(s) would be
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Xb

Na Ty XTp XTs

_TA XTe xXTg
F_TB XTp xTE

X Ny

_30x20x25

_60x75x70x1000

=4162RPNHCOunmrcbckwEe)
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