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Subject Name: Machine Design
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Instructions:
1.

Sk wn

Q.1

Q.2
TEE)

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. £2H{l SlEULL Ulcloll et W,
List out mechanical properties of material and explain any one
M3Rsc WUy [ ALE] olotlcl al AN A A5 AHLA.
Write benefits of preferred number.

U$%S8 ololRall slAEL AL

Draw double riveted double cover butt joint (two view)

s RAZS SolA AR w2 A2 Rl (A cfcl)
Differentiate axle and shaft

ASAA ol UG ARAY dAsladd B?

List out factors affecting machine design

H2llot (3ox185otal WUR 5l UIlraloll ALl oot

List out types of failure in machine element

@Qae Hellet ¥Rl ALEL olotll.

Write benefits of interchangeability

oo AoBollElotl sL2AEL sRUA.

A load of 50 KN is act perpendicular to square cross section of 100 mm? find
stress induced in material

100 mm2 ARYU AR GY U0 KN AS AR dl Al Ggald R
uel.

Define factor of safety and why it is necessary to consider it in machine
design?

%522 Alg AsSlofl carvul AU A A Hlol SIAEAHL 3H RllotHi
AalHL A B,

Write application of levers

laRell U0 cml.

Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.

AllsAlsa RUolell w9 agld €3l Aot QAU eolle] od
A€ot 52,
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OR
Explain design of Riveted joints

RAZs A&o2all SlaeSat UMl

Find rod diameter and spigot diameter for cotter joint if axial load is 20 KN. ,
[t] =40 N/mm? ,[6t] = 50 N/mm? and [6c] = 100 N/mm?
20 KN wZuact Als 12 As stauHle? e Role staudle: 2.

R VAU [1] =40 N/mm® 2B U[6t] = 50 N/mm?, [6¢] = 100

N/mm?

OR
A 30 mm side equilateral triangle hole is to be punched in 8 mm thick plate.
Calculate the capacity of punch, if shear stress of plate is 100 N/mm?

30 mm ollefallol {HOy BASeL slcdal ¢ mm %stSl W@eHi wsal Hi2

UAe(l 3UREL . Weo(l Bk ¥ 100 N/mm? A
Find 6 standard spindle speeds between 200 rpm & 800 rpm.
200 ¥ 00 RPM clRA 89 w2les? s 20l

OR
A double riveted double cover Butt Joint is used to connect two plates of 14
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?
¥ mm Sl W@l 1¢ mm stauHleR alnl ddedl sed Azs soldd saR oly

Rz dd le 52w®. W2 MR SRAUSH VAU =¢0 N/mm? 3lade H2
2A=5U N/mm? dal s2lot Ru=130 N/mm? dfal Bl8eeell UL ua A R2AR
el

Write design equations of socket end of cotter joint with resisting areas

5122 AlEo2ell Wde WesHIU Muclloll Yo ANl Al wd

aelal.

OR
Two rods are connected by a Knuckle Joint to sustain a maximum load of 30
KN. Calculate diameter of the rod and knuckle pin diameter using following
stresses. 6t = 80 N/mm?* and = = 50 N/mmZ. Ignore pin bending.

s A2 GU 30 KN s Al 8. ot staudle: dal s
staHleR . 2RUSEA A = 80 N/mm? and 20212 R = 50 N/mm?

Derive Pure bending moment equation in a beam of rectangle cross section
(b=width, h=height)
AWARYU As2Aet 12 Aoslol HAogey Y2 ROl

OR
Find the diameter of the shaft to transmit 20 KW power at 140 rpm. Take [t]
= 63 N/mm? for shaft material.

0 (3clcle war 1¥0 RPM 2ledHle sRal HI2 useall stauHle?

el 2llAR RA=SU N/mm?,

Explain design of key.
§l oll BRLESat ALl
OR
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The compressive load on the nut and screw is 30 KN. Calculate the diameter
of the screw and height of nut. Neglect buckling. Assume single start square
threads of 2 threads/cm. Take for screw 6¢ = 100 N/mm’ and bearing pressure
bearing = 20 N/mm?.

3 Ual olz GUR 30 KN SR Als A, goll staule: wal
sleo{l GAY WL Woll RIA @1 AsHL s yld Al &, 5 W2

SR }U=200 N/mm? dal A(RaL YR 20 N/mm? Al
Explain stress concentration.
A SloAS 2ot AL,

OR
Draw flange coupling and labeled various parts.

sQe% sUAlDL €11 dal [@AAu edllatl ottt AVl

A simple flange coupling has to transmit 20 KW at 240 RPM. Calculate (a) Shaft
diameter (b) Key Dimensions. For Shaft & Key 6¢ = 100 N/mm?, t = 50 N/mm* &
6t = 75 N/mm?

Q% sUlol 20 (clcle Wd? 40 RPM 2lealHle $3B. 2lseall

Y Wl $l ol HU M. Sl AA WS M2 6¢ = 100 N/mm?, T = 50

N/mm’ & 6t = 75 N/mm?

OR
40 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 SAIU GUR 120 mm AARS AR ¥0 KN ddlsc Als Al B.
SQUU Aot AHARY Ul (h=2b) Al 120 N/mm2 A% AU

H2 AS2AoL ofl HIU 2.

Explain design of solid shaft using pure torsion equation
Alseoll (et AR 2ietotll UUR AU
OR
List out various helical spring and write term associated with helical
compression spring.
@l 3Asc RULl YstAell 2uel el daut dAse 519910t EYe0L
A AsAAL UE AHxiall.
Explain design of levers.
@QaRell (St UMostAl

OR
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 ERC AU ¥O mm B. Aoll GUR s00 N AlS el ¥o
mm euldl B, AR U300 N/mm2, RUIl Hed5A=5 A

G=¢000 N/mm2 Aol claR stauleR e slctoll dvaul 0.
Design a fulcrum pin of a right angled bell crank lever to raise a vertical load
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of 12 KN at longer arm. The arm lengths are 600 mm & 200 mm. The stresses
are 6t=100 N/mm?, bearing stress =15N/mm? & =50 N/mm?® Neglect bending.
(Assume I/d = 1.25)

Ad 35 (AR ¥ Boll cloll UL GUR 1R KN Als Al B dell M2
scdsH Ulotoll Slostgsel 52 well colly wefsA 00 mm Wl 00
mm 8. Aeslol }AU=100 N/mm?, 222 V=50 N/mm? wal Aot YR
U N/mm? del Ulet {2 1/7d=1.25 Al

Draw and explain various elements of V thread
Vv Asell [AAu AcdlAce €1 Ual AU

A double riveted double cover butt joint is used to connect two plates 10 mm
thick. A pitch of the rivet is 60 mm. ot =70 MPa , T = 55 MPa , 6, = 100
MPa. Find diameter of rivet and strength of riveted joint. Draw neat sketch of
joint.

A 10 mm Al WAl suA ABS SOA olg A2 glRl B3 B.
RAcall cat . ASoeoll LA 50 mm ®.. Ag UL [0] = 90 MPa,

[t] = WU Mpa, [64] = 100 MPa .

Compare V thread and Square thread

V 85 U 3FYR Ysol AuuHel 52,

List out machine elements subjected to eccentric loading
AAls AS ALLA 8l dal Hallol AR ool ottt AV
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