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Subject Name: Machine Design
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. £2HIl SlEURL Ulctoll it .
List the factors affecting the selection of materials
H23lad wRieollal HUUR sl Uleal AW,
List application of cotter joint and knuckle joint
5l2R WA dsA ABlBe2all GUAN AWl

List out types of stresses and explain any one
Aol (ALY YsR Aull A oA As AHsLAl.
What is difference between pressure and stress?
U Aol YAR AR 9 dslad B?

Write application of helical springs.

3Asc RYdLetl GUAN A

Write name various threads.

QYU Asell YsRall Al

List application of cotter joint and knuckle joint
5l2R AR dAsA AlBe2all GUAN AWl

What is difference between shaft and axle?

ALSR ol AAUA ARl AE AHLAL.

List out types of design and explain any one

Sl otoll YUSIR AWl Aal A A As AHAA
List types of failure in machine element.

@@y Hallet ¥l ol Usik cdull

Find 6 standard spindle speed between 224 rpm & 710 rpm.
¥ U4l Y10 RPM clRA © @Ues? ULs 2.
OR
Find rod diameter and spigot diameter for cotter joint if axial load is 60 KN. ,
[t] =40 N/mm? ,[6t] = 50 N/mm? and [6¢] = 100 N/mm?
60 KN A(BAaAA Als HIR As staHler wal RRole stala? 20t

ar WA [1] =40 N/mm? ,2cUSE WA[6L] = 50 N/mm?, [6¢] = 100

N/mm?
1/4
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Write design equations of finding all spigot dimensions with resisting areas.
RUON2etl AHIH MU 2luclletl Y2 oL Alau W adlal.

OR
State & explain failures of Riveted joints

RAZS AEo2otl FBEAR Yol AVl wal UM,

A double riveted double cover Butt Joint is used to connect two plates of 12
mm thick using 18 mm diameter rivets. If permissible stresses are 80 N/mm?
in tension for plates, 65 N/mm? in shear and 130 N/mm? in crushing for
rivets, find pitch. What is the efficiency of the joint?

12 mm Sl @Rl ¢ mm staule? alou Al soc ads suc
SR og BlSe2 aAd Sl 5AD. WA HI2 2RUBEH WA =¢O0 N/mm?
Az w2 2l Ru=5U N/mm? dal 52loL U=130 N/mm? ceSal

Aeoeo(l Ul ual AR 2.

OR
Two rods are connected by a Knuckle Joint to sustain a maximum load of 20
KN. Calculate diameter of the rod and knuckle pin diameter using following
stresses. 6t = 80 N/mm? and T = 50 N/mm?. Ignore pin bending.

dAsd A2 GU 20 KN s )l 8. ot stauHle: dal :As

staHle? . 2B U =80 N/mm? and 2212 ¥4 = 50 N/mm?

A bolt has to lift 36 KN load axially. If permissible tensile stress is 80
N/mm?, find bolt size.

A5 ollcd BUR 36KN S AL 8. A% 2B XU 80 N/mm2 ASal

dlceoll A3 K.

OR
A 30 mm side equilateral triangle hole is to be punched in 12 mm thick plate.
Calculate the capacity of punch, if shear stress of plate is 100 N/mm?

30 mm Gyl UMy SR ldal 12mm Sl W@eHi wsal Hi
Aol 3URZEL . Weoll QR R 100 N/mm? AL

Explain the design of key.
$loll (3L8at AMstal.

OR
What could be the maximum efficiency of screw jack and why? Explain
using equation.
1525 ol Mot ABRAUR g 88 A3 wal FH? YAsRA AMel.
Write design equations of levers.
(@QaRell Sloieetotl Y2 AW

OR
Find the diameter of the shaft to transmit 30 KW power at 180 rpm. Take [t]
= 63 N/mm? for shaft material.
30 (3Adle WwaR 1¢0 RPM gledtHle sRcll HI2 Wseall staHle?

. 2llatR R U=5U N/mm2.
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A simple flange coupling has to transmit 50 KW at 250 RPM. Calculate (a)
Shaft diameter (b) Key Dimensions. For Shaft & Key 6¢ = 100 N/mm?, t = 50
N/mm? & 6t = 75 N/mm?

sQo suclol U0 (3clldle WaR MU0 RPM gleal{le $38. alsesll

A Aol §l ol HIU Ul Sl A W2 HE 6¢ = 100 N/mm?, © = 50
N/mm? & 6t = 75 N/mm?

OR
12 kN vertical loads are acting at the end of the “C” clamp having a
Rectangular cross section. The perpendicular distance between the load axis
and the neutral axis of the cross section is 120 mm. Find the dimensions of
the cross section of the clamp for the permissible stresses of 120 N/mm? take
h=2b.
‘C’ SAUU GUR 120 mm AARS AR 1R KN dRElsd AlS Al B.

SAU A52Ael AHARYU U3A (h=2b) WA 10 N/mm2 A% AU

HI2 AS2Aol oll HIW 2.

A valve spring having inner diameter of a coil 40 mm, deflects for 40 mm at
the maximum axial load of 600 N. Find wire diameter and number of turns
for the spring. [t] = 300 N/mm? , spring index =6 and G = 0.82 x 10° N/mm?

RUololl g cAlM ¥O mm 8. Aoll GUR S00 N Als clatcell ¥o
mm €oll 8. A2 WVU=300 N/mm2, RUdl 8od52=5 W

G=¢R000 N/mm2 d8al claR stadler wal slcell vaul 20,
OR
The compressive load on the nut and screw is 40 KN. Calculate the diameter

of the screw and height of nut. Neglect buckling. Assume single start square
threads of 5 mm. Take for screw 6¢ = 100 N/mm? and bearing pressure
bearing = 20 N/mm?.

3 ol olz GUR ¥0 KN 50UYRA Als cldl®. goll staule: wal
slzoll GUE WA Woll RAdIA @1E AsHL QU 5 mm B, F MR
SLYRI VU=100 N/mm? dal ARoL QAR 20 N/mm? El,

Classify types of levers
AlaR ol usk aglal.

OR
Draw the neat sketch of muff couplings

Us sldlol ol 2us(@ €13

A semi elliptical spring with 900 mm span and 55 mm width of leaves is
fixed in the center using 50 mm wide bend. If thickness of each leaf is 5 mm,
find number of leaves to sustain 6000 N load in the centre. [6b]=490N/mm?,
Also find deflection of the spring taking first 2 leaves of full length. E=210
KN/mm?

s A sALsA YLoledl ULt cOOmm el USOUS UL mm & vlal
Aal U0 mm USloUY clloll 3 Aosell (35 s 8. ([Agoll 158 U mm
8. S000 N IS Usol scl HIZ ([Asell dvau LN, AoSlol RU=490
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MPA @8l ual 2 gt couscll ol UL SlsAsatet e,

E=210 KN/mm?Z.

OR
Two 6 mm thick MS plate are joined by double riveted lap joint. Determine
diameter of rivet and pitch. Take [o¢] = 50 N/mm?, [t] = 40 N/mm?, [oc/] = 90
N/mm?

s mm A Sl WAl suc As AU ABe2 skl B3t B. RAeal
Y WA HFoeoll UlA M. A% R [o] = 50 N/mm?, [1] = 40

N/mm?, [o¢] = 90 N/mm? &l

Design a fulcrum pin of a right angled bell crank lever to raise a vertical load
of 10 KN at longer arm. The arm lengths are 600 mm & 200 mm. The stresses
are 6t=100 N/mm?, bearing stress =15N/mm? & 1=50 N/mm? Neglect
bending. (Assume I/d = 1.25)

Ad 35 [AcR ¥ Boll cloll W GUR 10 KN Als A B Aell M2
sctsH Ulotoll Slostgsat 5. el dote wadsA S00 mm sl 00
mm 8. Aeslol VU=100 N/mm? , AR RA=50 N/mm? wa A3l
R U N/mm? dal et W2 1/d=1.25 A

List out machine elements subjected to eccentric loading

AAogls AS ALA 8l dal Hllot Al Aogatl ot v,
Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.

A sAlset RULo{l 229 wigld €131 Aot (AlAY ewdlleg oltm
[AEast 53,

List out machine elements subjected to bending
Aoslal cAdlg dla dal Hllot Al Aol ottt Al

Classify various keys

QA $lof aollswl 5.
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