Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — V- EXAMINATION - SUMMER 2016

Subject Code: 3352002 Date: 07/05/2016
Subject Name: Machine Design
Time:02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q.1 Answer any seven out of ten. £2HIl SlEULL Ulcloll et W 14
List types of failure in machine element.

(@QQ@Qu Hallot ¥cllR oll Usik cdull

Sketch two views of Single Riveted Lap Joint .

Rolcdt RAZs AU e A @) ENRA.

List out types of design and explain any one

Sl ototl UsiA vl Aol o A As UMl

List out factors affecting the design of machine elements
Hallot AAN2 (3MSolal WA 5l URGHA cull

What may be the maximum efficiency of Screw Jack and why?
5B soll HedH slRlEsAAL Y 8l Ad A FU?

What is difference between shaft and axle?

ALSR U WA ARl A UHXLAL

State functions of Leaf Spring

dls RUotetl GuoL .Ul

Write two benefits of standardization

RLASSIEDetoll A SlAEL LU

What is difference between pressure and stress?

A A YAR AR Y dslad 87?

© 0 6 NN o £ 00X MWW o

o

10.  List applications of preferred number
0. Ul$$ cleiRell GuAN AW,
Q.2 (@)  Explain design of Riveted joints 03
ys. 2 () RAZs Mool SlosieSet AU 03
OR
(&)  Write design equations of socket end of cotter joint with resisting areas. 03
- 512 %lBozell Wd2 WesHIU Muclell Yo Bl Adlau wd o3
clelell.

Find rod diameter and spigot diameter for cotter joint if axial load is 60 KN. ,

(®) (2] =40 N/mm? ,[6] = 50 N/mm2 and [6¢] = 100 N/mm? 03
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60 KN u(sract Als HR2 As stauHle? wal @ole stauHle? 0l
AR VAU [1] =40 N/mm® 2B U[6t] = 50 N/mm?, [6¢] = 100

N/mm?
OR
Find 6 standard spindle speed between 200 rpm & 1000 rpm.

200 ¥l 1000 RPM <l 89 2les? ¥Uls 20l

A 40 mm side equilateral triangle hole is to be punched in 10 mm thick plate.
Calculate the capacity of punch, if shear stress of plate is 100 N/mm?

¥0 mm Glycllol AHoUy A5l Slctal 10mm S| W@ HL Wsal HI2

UAe(l 3URJEL . Wee{l QR U 100 N/mm? A

OR
A bolt has to lift 30 KN load axially. If permissible tensile stress is 60 N/mm?,
find bolt size.

s ollcd BUR 30 KN AlS Al 8. A% o8 U 60 N/mm2 AtSal

dlceoll ALss .

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.

s ¥Bee GUR 0 KN s cldl 8. o stauHle: dal As

staHleR MU 2UBEA WA =80 N/mm? and 20212 R = 50 N/mm?

OR
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 @2l 1¢ mm stale awou Azl sod s sua
SR olg B2 aAd Sle AV, WA’ HIZ SoUBAH U =0 N/mm?
Aae e lar Wau=su N/mm? dal $2lol BU=130 N/mm? cAefal
ool Ul wal AgR2UR 20

Find the diameter of the shaft to transmit 40 KW power at 140 rpm. Take [1]
= 63 N/mm? for shaft material.

¥0 ($Adle WadR? 1¥0 RPM 2ledHle s2al HI2 useal stauHle?

el 2llAR A= SU N/mm?.

OR
A hollow shaft 200 mm inside diameter and 300 mm outside diameter transmits
2500 KW at 200 RPM. Calculate the stress induced in shaft.

200 mm VERll WAl 300 MM oelRall slaHle? all WAl use

RUOO KW UlalR 200 RPM A el 53 8. aAHi Gacldl 24 2.
states types of levers
dlaR ol uslk auldl

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

A sAQlset Rl et uigld €131 Aot ([QAfAu ewdlley oltm
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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 2 threads/cm. Take for screw 6¢ = 100 N/mm? and bearing pressure
bearing = 20 N/mm?.

3 ¥l o2 GUR ¥0 KN sLYR Als A®. ol staudle? ual
slzoll GUE AL Woll Aol w1 sl s yld Al 8. 2 uE
SR }U=200 N/mm? dal A(RaL YR 20 N/mm? A

OR
A valve spring having inner diameter of a coil 40 mm , deflects for 40 mm
at the maximum axial load of 800 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?

AUl vieRe UM ¥O mm B. Aell GUR 800 N Als clldtalell ¥o
mm eulal B, LA WU=300 N/mm2, RUIl Hod5A=5 WA

G=¢000 N/mm2 cefal 2R staHleR ua sifeoll vl 0l

22 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 SAU GUR 120 mm AARS AR R KN cRilsA Als Al B.

SQU Aot AHARY U3l (h=2b) Al 120 N/mm2 A% AU

H2 AS2AL ofl HIU 2.

OR
A simple flange coupling has to transmit 40 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?

sQo% sUc{lol ¥0 (3cllclle ulcR 240 RPM 2lealdle 538, auseall

UM A $l ol HU L Sl el WS HI2 6¢ = 100 N/mm?, t = 50
N/mm? & 6t = 75 N/mm?

Explain the design of shaft.
allgeoll (3BL8et UM,

OR
Explain design procedure of key

8l ol Slosleset UHosLAL

A semi elliptical spring with 900 mm span and 56 mm width of leaves is fixed
in the centre using 50 mm wide bend. If thickness of each leaf is 6 mm ,

find number of leaves to sustain 5000 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?

As A sQsA Ydlell Ulet ¢00mm Wl USlOUEY 56 mm & lal
Aal U0 mm USlou® cloll 3 Aosl (3su s B. [Agoll 1518 6 mm

8. Y000 N ClS Usol scll HIZ (Aol dvall 0. AoSlol }U=490
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MPA Al dal 2 gt clousaloll aQfll RUSLe Sls@salet .

E=210 KN/mm?Z.

OR
Write design equations of Bell crank lever.

AA 305 [ActRell Slagetotl Yo AWl

Design a fulcrum pin of a right angled bell crank lever to raise a vertical load
of 8 KN at longer arm. The arm lengths are 600 mm & 200 mm. The stresses
are  6t=100 N/mm?, bearing sterss =15N/mm? & t=50 N/mm* Neglect
bending. (Assume I/d = 1.25)

A 35 (AR ¥ Boll clledl AL BUR ¢ KN Als Al ® Aol M2
scsH Ulotoll Slosiesat 5. utlell dolle ajsA $00 mm wal 00
mm 8. Gloslol WA=100 N/mm?, 2R R 4=50 N/mm? Aal Aol YR
QU N/mm? dl Ulet |2 1/d=1.25 Al

A double riveted double cover butt joint is used to connect two plates 12 mm
thick. A pitch of the rivet is 60 mm. ot = 70 MPa , T = 55 MPa, o, = 100
MPa. Find diameter of rivet and strength of riveted joint. Draw neat sketch of
joint.

A 1R mm Sl WAl sHA IlAS SHUA Uy HBe2 Gl Hd3A O,
RAzall cau . WFoeoll LlA SO0 mm B.. A% AL [0] = 90 MPa,

[t] = U4 Mpa, [64] = 100 MPa .
Classify various keys

BIEUECRCGIERNERE

List out machine elements subjected to eccentric loading
AAogls AS ALLAl sl dcll Hallol Al Aogatl ot v,
State the fundamental equation of pure bending with notation

AoSlole] YN Yot A Rssll A Ul
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