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Question Paper Code : D 2482

R BB Toch DEGREE EXAMINATION, APRILIMAY 2010,
Fifth Semoster

Mechanical Eng:

ering

 DESIGN OF MACHINE ELEMENTS
(Regulation 2001}
(Comman 15 B E. 1Part Time: Fourth Seonester — Regulacion 20051
Tawe - Three houss Maximum © 100 marks
U of approved design data baok < permitted.

Answer AL quessions:

PART A — (10 % 2 = 20 marks)
T What are the steps 1 machiae design process?

Huse will yous cconnt for stress concents:

1 i desig of the machise pasis?
3 Whatis Jack shai

1 Whatis the ertical spood of shalt?

6. Whatis threaded joint?

6. What are the advantages of welded joints compared with riveted joints?

What sre the appiicatinns of concentric spring?

8 Two springs of
of connectian?

K, and K, are conaected i seri

9. Whatis a quill bourioy
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15 (el A shatl, us showa in fig. 1.l is subjocied to 2 bending load of 3 &
pure targue of 1000 Nm and an asial pullisg foree of 15 kN, Caleulate
trosses at A and B,

3K

I !
e T}WW
e

material of the frame 15 g
Deternine e dimens)

¥ cast iron und the factar of safety is 3

Fie 11 ib All duension 1n o

12 A shall is supported by Lo bearings placed 1w apart. A 600 mm
diameter pulley is mounted at a distance of 300 o o the right of I
hand bearing and this drives & pulley fircetly below it with the help of
bell baving maximom tension of 225 kN Another pulley 400 jam
dinmeter is placed 200 mm to the left of right hand bearing and i drsver.
with the help of electric mwtor ard belt, swhich 15 placed forszontally o
the sght. The angle of contact for both the pullcys 15 180° and. 4024,
Deicrmine the suitable diamccer for a salic shaft, allowing workiog
stress of 60 MPa in tensian wid 40 MPa s shear for the material of shatt
Assume that the torguo on one pulley 2 equal to that on te other pulley.

o
1) Design a knackle joirt <0 conseet. twa cireulay vods subjected Lo an axial
tensile force of 50 kN. The rods ave co-axial and o small amount of
angular muverents betsween el ases iz permissible. Design (e joint
aund specify the dimensions of 15 comsponcas. Select suitable maerisls

for the paris
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ACBIE threads are used in a lead serew of  lathe, ACH
50 o owtside diameter and  min pieh The axisl pressure sequred

o lead screw s Z500N. The collar subjeeted Lo Usrust sn the curringe
s 110 ou o
serew rolates s 90 £, Determaine

de dianeter and 55 e inside disteter and the lead

) The paser requirce o drive the lead serew and
GilThe efliciencs of the Jead serev. Take s for serew s 0,13 and taat
for callar s .12
or
Determine the lengh of the weld s for a plate af s 120 s wide and
15 cum thick 1o be welded to anather place by means of
@ Asingle transverse weld and

i) Dauble parallel fillet welds when the join is subjected to sariable
Ioads.

A concentric spring is used s @ valve spris in @ beay duly diesel
engine. 1t wasists of o helical cumpression springs baving the same
Bree lenth and s solid length, The compasite <pring is subyceted 1o
nasinsum foree o 5000 N and the corrosponding deflection is 3 mn. The

masimum torsional shear stress induced in vach sprisg is 500 N
The spring index. of each spring is 6. Assume s miterals for Uy
springs and the udulus of sigidily of spriog malesials is 51370 N
The disanetzal slesrance bevween the coils 35 wqual Lo the dforeace
between: their wire diumeters. Calelate

) The wxial force ransmitied by cach spring
1 Wire and mean cail diameters of cach spring
Gt Nusmber of uetive coils ir eacs spring.

or

A Bellesille spring 1 made of silican scecl. The spring is o

bpresscs
completely flat when i1 is subjected o axial force of 4300 N. The

correspond:ng

s i 1375 5 10° Nin’. Asume d, fd, 173

and e = 15 Cales
(5 Thickness of washer

) Free height of washer mines thicknessihi
i Outer diameter of washer and

Gt Tnner diareter of washer
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A singlo-ron doep-graave bull bescing 15 subjected to a radial force of
8 KIS and a toruse force of 3 KN, The shaft solates &t 1200 rpm. The
experted ife L, of the bearing 1 20,000 he. The n

i acceptable

dlameter of the shaft is T mm. Select a suitable ball beariag for this
application

or

The tursing moment diagram of & multi-cylinder engine s drawr, with a
seale of tlmm = 17 on the abscissa and (o = 250 N an the
ordinate. The intercepted arens between the torgue developed by the
engine and the mean resisting toraue developed by he engine and the
mean resisting torgue of the machine, taken in order from ane eod arc
350, <800, 600, +80D, ~350, +450 and 650 mm’. The engine is running
at o mean speed of 750 xpm and the coeflcicnt of speed
Jmited to 0.02A rimmed Oywhool made of gray cast iron FG 200
Cp = T10 kg is provided. The spokes, hub and shall are assumed 1o
contribute 10% of the veqwired moment of mertin. The sim Las
rectangular cross section and the ratio of width to thickness is L5,
Determine the dimensions of the ris
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