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ME-602 (GS)
B.Tech., VI Semester
E)ﬁamination, May 2024
Grading System (GS)
Machine Component Design
Time : Three Hours

_ Maximum Marks : 70
Note: 1) Attempt any five questions.
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ii) All questions carry equal marks.
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iii)In case of any doubt or disp
question should be treated as final.
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1. a) What are the primary causes of stress concentration in
. materials?
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Describe the stress concentration
and provide examples.
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b) phenomenon in tension,
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2. A component machined from a platc made .Of s.'.lccl 45;8
(S, =630 N/mm?2) is shown in u, Fig: It is s’ubjcclcd t(: Z
completecly reversed axial force of 50 kN. The f,xpcc tc
reliability is 90% and the factor of safcty is 2. T}Tc 51-zc Fflc ;:r
is 0.85. Determinc the plate thickness ¢ for infinite life, if t] :
notch sensitivity factor is 0.8.
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P =+ 50kN.
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3. A machine component is subjected to a flexural stress whi.Ch
fluctuates between +300 MN/m? and —150 MIN/ m?. Determine
the value of minimum ultimate strength according to 14
i) Modified Goodman relation |
i) Soderberg relation.

Take yield strength = 0.55 Ultimate strength; Endurance
strength = 0.5 Ultimate strength and Factor of safety = 2.
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ii) Wrext Gay

9o Afad = 0.55 Sifkm aifdy of, wew afad = 0.5 aiftm i3
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. Determine the diameter of a circular_ rod made of ductile

material with a fatigue strength (complete stress reversal),
G, = 265 MPa and a tensile yield strength- of 350 MPa.
The member is subjected to a varying axial load from
Woin =—300 % 10*NtoW__ =700x10° N and has a stress
concentration factor = 1.8. Use factor of safety as 2.0. 14
e eifeRT (Qof & S&hT), o, =265 MPa 3R 350 MPa &
g Iu gfda 9 T @l @ @ faer

Bs o AN FuiiRa a1 95 W =—-300 x 103N @

" min

W__ =700x103 N & -7 3efia wR & aef R aik
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. Asingle row ball bearing carries a radial load of 8 kN and an

axial thrust of 3.5 kN. The radial load factor and the axial load
factor are given as 0.56 and 1.48 respectively. Desired
reliability is 90 percent. The mounting of the bearing is such
that the inner ring is stationary. The shaft rotates at 500 rpm
and the expected life is 2500 operating hours. Find the dynamic
load capacity of the bearing required for the application. 14
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) The cxtension springs are in considerably Jess use tha:
a L 2
the compression springs. ) 4
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b) Given Parametcrs:

Load (F) : 1000 N
Spring Rate (K) : 200 N/mm '
Maximum Deflection (8,5) 25 MM

Iculate: ' ‘
ga c';’lhe required number of active coils for the spring.

ii) Thesolid length of the s’pring. ‘
iii) The wire diameter required for the spring.

v g iR ¢

@8 (F): 1000 N ,

f2m &= (k) : 200 N/mm

st fagav (5, )25 mm
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A deep groove bal| bearin
has a dynamic load capac
expected to carry a pyre

'8 of basic design no. SKF 6312
ity .0f8 1900 N. Ifthis bearing is
radial load of 37800 N, find thc

. - ; ate the nominal life of the bearing
in mithions of revolutions. If the rotational spced of the

bearing is 500 rpm, find the bearing lifc in number of
operan-ng hours. Find the reduction in service life when
the radial load is increased by 10000 N. 10
et feStre et 6t 'vep g el ater afi SKF 63126t
fcrefier WR &™ar 81900 U 21 afs 50 g & 37800 T
BT IE T IR o T Y I=ig 7, A AfE srpare s
S| afe SR B guff 1y 500 rpm 8, ar sifRfe wet &
e & YA &1 Sfee sid R | 519 eI YR 10000 N &G
ST & Y Jar sftaer F gt e i

Write a note on the dynamic load capacity of a rolling

bearing. 4
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i heavy-duty industrial clutch deSLgne_

Co?fflﬁi?onn pressure theory. The clutch has a diameter

o (}c and is subj ected to a varying pressure distribution

of> (t:l'r:; center tO the periphery, ranging from 3 MPa at

tfjrq,om ter to 5 MPa at the periphery. Calculate the total
e cente

lutch disc due to pressure. 7
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b) Compare and contrast the advantages and disadvantages

of rope,\band, and block brakes. 3
3R sfar |

c¢) How does the coefficient of friction affect the
performance of a rope, band, or block brake system? 4
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