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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION — WINTER 2015

Subject Code: 3352002 Date: 19/12/2015
Subject Name: Machine Design
Time: 10:30 AM TO 1:00 PM Total Marks: 70

Instructions:
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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.

Answer any seven out of ten. €2HIll SlEURL Ulclatl scllol WL
List types of failure in machine element.

[QQu Hellet ¥cllR ol Ysik cull

List out types of stresses and explain any one

ol QLAY YsR cull Aal dNA A5 UHLAl

List out types of design and explain any one

Sl atotl YsiA cull wal AN A As AL

List out factors affecting the design of machine elements

H(lot A@AN2 Bstfatal WUR 5ctl URH cvll

Explain stress concentration in short with sketch.

U SlorigAol gsUL AUl

What is difference between shaft and axle?

A2 Aol ANBA ARl Ale AHALAl.

List the factors affecting the selection of materials

He3lad uRleolal AR sl UIleol cAwl.

List application of cotter joint and knuckle joint

5122 WA dAsA AW Bo2all GUAIN AWl

What is difference between pressure and stress?

U Aol YAR AR 9 dslald B?

If area decreses in stress equation for the given load value what will happen?
WA Y2AHL WA AS Yt HIR %l AR wcl 9 au?
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State & explain failures of Riveted joints
(U) (RAZS Aozl 3N YA AWl Aol AHsLCl.
OR
(@  Write design equations of finding all spigot dimensions with resisting areas.
1) RUONZell - U 2uclloll Y20 ABREToL W3la A aglal,

(b) Find rod diameter and spigot diameter for cotter joint if axial load is 70
KN.,
[T] =40 N/mm? ,[6t] = 50 N/mm? and [6¢] = 100 N/mm?
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V0 KN w(suact s HI2 As stale? wal @ole staudle: 2kl

llar A [1] =40 N/mm? 2c2U8A WU[6t] = 50 N/mm?2, [6¢c] = 100

N/mm?
OR
Find 6 standard spindle speed between 224 rpm & 710 rpm.

¥ Ul Y10 RPM A 89 2leS? LS 20dl.

A 20 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?

R0 mm Gyl UMy A5EL Sldal 20mm Sl WeHl wsal Hi2

UAe(l 3URJEL . wWesll QR A 100 N/mm? Al

OR
Abolt has to lift 32 KN load axially. If permissible tensile stress is 60 N/mm?,
find bolt size.

s ollce GUR 32KN AlS AL 8. A% 2B WU 60 N/mm2 ASal

dlceoll AB% N,

Two rods are connected by a Knuckle Joint to sustain a maximum load of 40
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.

asA B2 GUR 40 KN S A 8. Yot stauHle? e As stauHle:

AL, 2AUBA A =80 N/mm?2 and 2022 A = 50 N/mm?

OR
A double riveted double cover Butt Joint is used to connect two plates of 10
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?

10 mm sl WARlA 1¢ mm stauHle: alnt Al sua laes sold
saR olg Ao Ad $le 5AUD. A2 HIE 2oUBAH U =¢O0 N/mm?
Alae e llar Ra=5U N/mm? dal 5200l =130 N/mm? AdeSal
ReSoeoll YA wal AR2AR{ 20l

Find the diameter of the shaft to transmit 80 KW power at 160 rpm.
Take [1] = 63 N/mm? for shaft material.

¢0 (Al ulaR 150 RPM glettHle s2al M2 wsesll staHle?

el 2llau? R U=5U N/mm?.

OR
A solid shaft is subjected to bending moment of 4 kN.m and torque of
12 kN.m . 6ut =690 Mpa. Tt = 516 Mpa. Find shaft diameter by
equivalent torque if factor of safety is 6.

As AUAS wWse GUR ¥ KN-M AosSlol HINe2 Aol 12 KN-m 2§ Aldl
B. WENE SoUBH WU=5¢0 MPA Ul wWcdlNe laR u=uas

MPA el ¥522 s A5l § ASA aseall stauHle? 0
Classify types of levers
laR ol uslk agldl
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Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.

Al sAlset RUoLel a2 wglQ €131 Aot (Al ewdlley altmd
[AEauet s

The compressive load on the nut and screw is 60 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 ol o2 BUR SO KN 5LYRI Als cld®. gall stauleR wal oteell
GUE AU Woll AL e AsHL 235 yld A 8. 5 1R sLYRA

RU=100 N/mm’® dal AR QAR 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 500 N. Find wire diameter and number of
turns
for the spring . [1] = 300 N/mmA2 , spring index =6 and G = 0.82 x 10°
N/mm?

RUolell viERel UM ¥O mm 8. Aell GUR W00 N ASs cldtatell ¥o
mm ol 8. 2R VA=300 N/mmR, RUdL 853521=5 e G=¢ 000

N/mm2 A8 a2 staHle? ual slctoll dvaul 20,

18 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 140 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 1¥0 mm AARS AR 1¢ KN cglset As Al B.
QU A5l AHARY WA (h=2b) WAL 120 N/mm2 A% AU HIR

As3lol oll HIU 2.

OR
A simple flange coupling has to transmit 50 KW at 250 RPM. Assume torque
to be 20 % more than the full load. Calculate (a) Shaft diameter (b) Key
Dimensions. For Shaft & Key 6¢ = 100 N/mm?, 1= 50 N/mm? & 6t = 75 N/mm?

Qo sUClol U0 (3Aldle Wa? U0 RPM 2leatdle $3B. 20% &l

BARALS AT Als2oll LY MR Sl oll HIW L. Sl WA WSS HI2 6C
=100 N/mm?, T = 50 N/mm? & 6t = 75 N/mm?

Explain the design of key.
$loll (3LeSat AMstAl.

OR
What could be the maximum efficiency of screw jack and why?Explain using
equation.
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1525 oll HedH ABRUR g 88 A} wa FH? YAl UMl

A semi elliptical spring with 900 mm span and 55 mm width of leaves is
fixed in the centre using 50 mm wide bend. If thickness of each leaf is
5mm,

find number of leaves to sustain 5500 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 sAlscet Y[olell RUlet ¢O0Omm Aal USOUY UL mm B e
Aal U0 mm Ugloug clol Y Aosell s s 8. [@Agoll stsie U mm
®. UM00 N Al Usol scll HI2 [@Asell dval . AosSlol RA=490
MPA Atfal A 2 gt cotscioll ol Rty Sls@salet el E=210

KN/mm?.

OR
Write design equations of levers.

(@Qarell Sletotl Yo AW

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

AA 55 (AR 3 Boll Aledl B BUR § KN AlS AL B Aol HIZ $eAsH
Uotoll Sloaeset 5. udell dote uajsl 00 mm wal 200 mm B.
NSOl BA=200 N/mm? , 2l RU=50 N/mm? el Aol Yar
N/mm? del Ulet 12 1/d=1.25 A

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

s mm A Sl WAl sulcd AR AU B2 gl B3A B. Rzl
A Aol ool Yl . A% AL [01] = 50 N/mm?, [1] = 40 N/mm?,

[6e] = 90 N/mm?2 Al
Classify various keys

(QQu Slof collsaL 5,

List out machine elements subjected to eccentric loading
AAozls Als AdLAl dlat dal Hellot Al RNo2atl ol Avl.
List out machine elements subjected to bending

Aoslol clold Sla dcll Hllot Nl Nozotl ol v,
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