Seat No.:

Subject Code:3352002

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - V + EXAMINATION — WINTER - 2016

Subject Name: Machine Design

Time: 10:30 AM TO 01:00 PM

Instructions:
1.

AR N

Q.1

Q.2
U, 2

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 anthentic.
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10.
10.

(a)
(A)

Answer any seven out of ten. €M1l SlBULL Alcdoll arallol UL,
List out mechanical properties of material and explain any one
B3Asc yluRer B auel ololtell wel oA A A5 ALl
Write benefits of preferred number.

Uss§ ololRell sl2AEL Ul

Draw double riveted double cover butt joint (two view)

suel RA2s sud saR ole alse €1l (!l cja)
Differentiate axle and shaft

VsAA ol Ulge AW dsld B?

List out factors affecting machine design

Halot (Bt Sotal AUUR 5l Uleallefl 2uEl olottal.

List out types of failure in machine element

Qo Hellet 38callell 2l olotel.

Write benefits of interchangeability

8o Ao {lclEloll sL2Lel ospuel.

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

100 mm2 ARA AR GY Yo KN clls cdd dl dHl Ggald ¥
allll.

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

3522 g Ageloll cervall . wel A Hellot SltSetHl 3 oMl

Al wd 8.
Write application of levers
claetl Gualloll el

Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.
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Q.3

us. 3

(a)
(A)
(b)

(o)

(b)

(o)

(c)
(8)

(c)

(5)

(d)
(s)

(d)

(s)

(a)
()
(a)

()

(b)
(o)

OR
Explain design of Riveted joints
Ra2s oslsceell SloseSat Amanel.

Find rod diameter and spigot diameter for cotter joint if axial load is 20 KN. ,
[t] =40 N/mm® ,[6t] = 50 N/mm® and [6¢c] = 100 N/mm’
20 KN wBuad dls H2 As suHle? wa @ole staule: 2l

flar RVAU [1] =40 N/mm? 2eUBA wAU[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 olloyalloll Aoy Bslel sldal ¢ mm Sl WWeHl sl M2

Uae(l 3UREL el W@eel [k ¥ 100 N/mm? @l
Find 6 standard spindle speeds between 200 rpm & 800 rpm.
200 dlol ¢00 RPM a2l & @les? ¥s alltll.

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?
1¥ mm %8l W@2la 1¢ mm stuHler alnl fazel soe {la2s sue sar wg

Aoz o glo s2ad. W@e W2 SoUBEH WA =¢0 N/mm?> 3lde Hi2 2l
WA= 64 N/mm? el s2lol Ru=130 N/mm® dfal Flseee{l Yl wal ARzl
allel.

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

sl2R wleeall Ade osHu Audlell Yo WBelol Adlaw wd

aglel.

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 t = 50 N/mm’. Ignore pin bending.

ols¢l A2 GU 30 KN cls cldl &. et stale: dal *As
stale? alel. 2eUBE U = 80 N/mm? and 2l2AR RA = 50 N/mm’

Derive Pure bending moment equation in a beam of rectangle cross section
{b=width, h=height)

AolAlRY Aseet M2 doslol WHeza] YL Aarcll.

OR
Find the diameter of the shaft to transmit 20 KW power at 140 rpm. Take [1]
= 63 N/mm’ for shaft material.

20 (Belldle war 1¥0 RPM gloddle s2cl M2 ausesl stawn{le?

allell. ellaAR U= 5U N/mm?.

Explain design of key.
8l ol (S3LeSat UMl
OR
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Q.4
U ¥

(b)

(o)

{c)
(8)

{c)
(5)
(d)

(s)

(d)

(s)

(A)
(a)

()

(b)
(o)

(b)

(W)

{(c)

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’.

¥ Ua o2 GUR 30 KN SRl cls cldld. el stan{ler wal

osizofl Gu® Al ol Role el sl s y A B. 5 R

SRR U =100 N/mm? dal dEaL JuR 20 N/mm? @l
Explain stress concentration.
BU sloAB Aot AHesal.

OR
Draw flange coupling and labeled various parts.

5o sUCoL €12l dall [QQw ewdllett ot Gull.

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’®, 7= 50 N/mm* &
6t = 75 N/mm’

sclox sucllol 20 Baladle wad? 240 RPM gloa{le 538, wsgesll

A ol §l ol HW . $l wWel use HIZ 6¢ = 100 N/mm?, T = S50

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 sAU BUR 120 mm AALYS d? ¥0 KN alsd cls cdl B,

sy Asalel duAlRA Wil (h=2b) WA 120 N/mm2 A5 WA
H2 Asalel oll HLW 2kl

Explain design of solid shaft using pure torsion equation
altgeo(l (Soiset Wll? 2lotoll we? UHenal.
OR
List out various helical spring and write term associated with helical
compression spring.
Alau d@sc Rusote(l ystAe{l el cull da ddse s1lstet G0l
A Asoudell ue uHondl.
Explain design of levers.
REELINCRICEEIC TN

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’

RYolell vigRell U™ ¥O mm &. dell U s00 N cls el ¥o
mm ol B, AR RWAU=300 N/mm2, RUsl Bedsa=5 il

G=¢2000 N/mm2 A8 claR stale? e sldee(l dvaul 0l
Design a fulcrum pin of a right angled bell crank lever to raise a vertical load
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Q.5
ud. u

(8)

(a)
(A)

(b)

(o)

(©
(8)
(d)
(s)

of 12 KN at longer arm. The arm lengths are 600 mm & 200 mm. The stresses
are 6t=100 N/mm’, bearing stress =1 5N/mm’ & =50 N/mm® Neglect bending.
{Assume l/d = 1.25)

dd 35 [@a? ¥ Poll cloll 201 GUR 12 KN cls @dl B doll 1
setsi Ulotoll Slosiset 5. ulell cous ejsN 00 mm sl 00
mm 8. toSlol R U=100 N/mm?, 2R R4 =50 N/mm® el Aol YaR
QU N/mm® ctall Wlot 12 1/d=1.25 @l

Draw and explain various elements of V thread
v Asell [QAu ANy €131 el AuHtel

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

¢l 10 mm Sl W@elal sud Id2s ud olg FlSe2 gl B B.
Raeell ceudt 2l ASoeell YlA 50 mm B.. As Rl [6] = 9O MPa,

[1] = WU Mpa, [0a] = 100 MPa cl.

Compare V thread and Square thread

V A5 el ¥g Asell auumell 52,

List out machine elements subjected to eccentric loading
AAcgls Als ALl slat dat Hallot AclAozetl ottt AWl
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