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. €2HI&{l SIBUGL Ulcloll elled vl
List types of failure in machine element.

@Qlw Hellot ¥cRll? olt UsR cull

Sketch two views of Single Riveted Lap Joint .

Rloict RARs AW 8oz ol 3 €l

List out types of design and explain any one

SlateSototl USLRL clull el ot o A5 AHstall
List out factors affecting the design of machine elements
Hllot AlAH2 3 Setal AUUR sl URUAl Al
What may be the maximum efficiency of Screw Jack and why?
e soll HedH sRlesadl g 88 ab ual 312
What is difference between shaft and axle?

Alse ol W 2ol Ale AHwLal.

State functions of Leaf Spring

e{ls RUotell Guallol el

Write two benefits of standardization

Lol S8 Rotoll ol slaLel wRlal

What is difference between pressure and stress?

A Al YR i g dsldd 87

List applications of preferred number

Uls§ slotetl Gualoll cull.

V0Re NN O LUK R W WA e

o 5

Q.2 Explain design of Riveted joints
Y. () RaAZs wlsezell Slosgal ananal.

OR
{a)  Write design equations of socket end of cotter joint with resisting areas.

sle? AlBezoll Ade WesHIU glucloll Yol Wl Adlaw wd

aglell.

) 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¢c] = 100 N/mm’
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60 KN uBaad cls He As saule: wa @Eole staudle: sl
lar RVAU [1] =40 N/mm® 2B WAU[6L] = 50 N/mm>, [6¢] = 100

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

200 A 1000 RPM a2l 89 2les? 2ls il

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 Glyalol AHoly Bslal sletal 1aomm Sl We i wsal M2

sl 3R 204l W@eel @k ¥d 100 N/mm?dl.

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

A5 ollce BUR 30 KN s Al 8. A5 2o2UBE WA 60 N/mm2 Aa
ollceell uLesas el

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.

ol A2 GU 20 KN cls clidl &, let stale: dal 2As

sta{le? 2. 2B WA = 80 N/mm’ and AR A = 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 Walel 1¢ mm StaHle? awol Azl sue a2s sue
5 g B2 ol $le s¥ed. We M2 SoUBH WU =¢0 N/mm®

Ade w2 oflar RVU=5U N/mm® dal 52Dl VU=130 N/mm® Al
slsezell Ul ual AR 2l

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

¥0 (clladle war 1¥0 RPM 2led{le sal HE2 ausesll staudle?

allell. 2llatr ¥R¥=5U 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 gl Wl 300 MM oslRell stauHle? aial el use

RUOO KW UlelR 200 RPM 3 dgel 53 8. dul Gaetdl g alal.
states types of levers
claR oll usk aeldl

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

Al sAlse RUotell a2 2uz[ €3] Aot [AlAw ewolloy ol
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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”.

¥ Ul o2 BUR ¥0 KN SR clls cldld. ol stan{ler wsl
oizofl G 2t ol Rl el Ysul s y A B. 5 uR
SRR B} U=100 N/mm? dal dEal YuR 20 N/mm? dl.

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’

RJolell 2iERell U™ ¥O mm &. dell GUR 800 N cls cuotadl ¥o
mm ol B, A VWA=300 N/mm, RUdl Bodsa=s sl

G=¢2000 N/mm2 dal cdla? stauHle? uel slSele{l dva 2l

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 BUR 120 mm AARS AR 22 KN dFlscd cls @l B,
scliu Asalel cdoAlRA Wllal (h=2b) WAL 120 N/mm2 As VAU

HI2 Asalel oll HIY 2l

OR
A simple flange coupling has to transmit 40 KW at 240 RPM. Calculate (a)
Shaft diameter (b) Key Dimensions. For Shaft & Key 6¢c = 100 N/mm?, ©= 50
N/mm’ & 6t = 75 N/mm’

sclo sucllol ¥o Bcldle waR 240 RPM 2loat{le 538, asesll

A ol §l ol HY Ul $l wel use HI2 6¢ = 100 N/mm?, T = 50
N/mm?’ & 6t = 75 N/mm?

Explain the design of shaft.
allseo(l (SaaLesel AH el
OR
Explain design procedure of key
8l ol Sloatssol unastal.

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 leafis 6 mm

find number of leaves to sustain S000 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 s lsd Ylotell 2Ulel ¢00mm el UBlALS 56 mm & wa
dol U0 mm uslous cuol Y dosell Gsu s &, @soll AsS 6 mm

8. W000 N cls Asol sl HI2 [@Agoll dvau lul. doslol R¥u=490
3/4

04

¢} 1

04

oY

04

oY

04

oY

03
03

03
03

04

oY



Q.5

ud.u

(b)
(o)

{(c)

(5)

(a)

(A)

(b)
(W)
(c)
(5)
(d)
(8)

MPA @8al el 2 gt cotda(l ol RUole slsd@saet el

E=210 KN/mm?,

OR
Write design equations of Bell crank lever.

Aed 305 [Aae{l Slotsetal Yol cull,

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 =I15N/mm’ & t=50 N/mm’ Neglect
bending. (Assume I/d = 1.25)

At 35 [@Aar ¥ Foll ol U GUR ¢ KN cls il & dell HI2
g5 Uotoll Slosisat sA. wlell cou® wojsl 00 mm el 200
mm 8. Aoslol RVU=100 N/mm?, 2|22 =50 N/mm? el ol3loL el
QU N/mm® el Jlot {2 1/d=1.25 dl.

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 , Tt = 55 MPa, o, = 100
MPa. Find diameter of rivet and strength of riveted joint. Draw neat sketch of
joint.

Ja 12 mm %Sl W@elal sue AA2s sue og Ao alrl W3 B.
Raeell caud 2. AWSoeell LlA s0 mm B.. As Rl [6] = 9O MPa,
[t1] = U4 Mpa, [0x] = 100 MPa cll.

Classify various keys
@l slog ao(ls2el 53U

List out machine elements subjected to eccentric loading
AAcgls Als ddledl slat dat Hallat AT ozell sttd AWl
State the fundamental equation of pure bending with notation

WoSlote] HOe el YA Adl Rleetl il wguel.
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