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Note: i) Attempt any five questions.
=1 dra wet 3 gt AR
11) All questions carry equ@l marks.
Tt el & gHE b 2

iii)In case of anyCiioubt or dispute the English version
question should be treated as final.
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1. a) Whatismeant by stress concentration? How do you like
it into consideration in case of a component subjected to
dynamic loading?
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b) A cold drawn steel rod of circular cross-section. is
subjected to a variable bending moment 565 N-mto 1130
N-m as the axial load varies from 4500 N to 13500 N.
The maximum bending moment occurs at the same instant

that the axial load is maximum. Determine the required

diameter of the rod for a factor of safety 2. Neglect any
stress concentration and column effect. Assume the
following values: '
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Ultimate strength = 550 MPa

Yield strength = 470 MPa

Size factor = 0.85

Surface finish factor=0.39 . .
Correction factors = 1.0 for bending

= (.7 for axial load
The endurance limit in reversed bending may be taken as
onc-half the ultimate strengths.
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2. a) . Define equivalent twisting moment and equivalent bending

moment. State when the two terms are used in design of
shafts?
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b) A 45 mm diameter shaft is made of steel with a yield

b)
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strength of 400 MPa. A parallel key of size 14 mm wide

and 9 mm thick made of steel with a steel w.ith a yield -
strength of 340 MPa is to be used. Find the required length _

of key, if shaft is loaded to transmit the maximum
permissible torque. Use maximum shear stress theory and.
assume a factor of safety of 2.
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Design a spring for a balance to measure 0to 1000 N
over a scale of length 80 mm. The spring is fo be enclosed
in a casing of 25 mm diameter. The approfmnate numbf;r
of tumns is 30. The modules of nigidity is 85 kKN/mm?-.
Also calculate the maximum shear stress induced.

80 e} oferg & A W= 0 R} 1000 N HI9= & forq Hger
¥ forg G ;AT o o) B Bl 25 ffrmalmaisnam
¥ Her frar Sr 21 gAm@l Ft s | 30 21

AT P HiSYA 85 kN/mm? &1 AR iftrepa smeaor

wfdrger &t 7o i
i) What do you understand by overhauling of screw?
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i) Whatis selflocking property of threads and where it
is necessary?
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Write a short note on uniform wear theory and uniform

pressure theory and give the expression for mean radius
in both the cases.
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A single plate clutch, effective on both sides, is required
to transmit 25 kW at 3000 r.p.m. Determine the outer
and inner diameters of frictional surface if the coefficient
of friction 0.255 ratio of diameters is 1.25 and the
maximum pressure is not to exceed 0.1 N/mm?2. Also

determine the axial thrust to be provided by springs.
Assume the theory of uniform wear.
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What is Self-energizing brake? When brake become self
locking? .
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In a band and block brake, the band is lined with
14 blocks, each of which subtends an angle of 20° at the
drum centre. One end of the hand is attached to the
fulcrum of the brake lever and the other to a pin
150 mm from the fulcrum. Find the force required at
the end of the lever 1 metre long from the fulcrumgive
a tongue of 4 kN-m. The diameter of the brake drum is
1 metre and the coefficient of friction between the
blocks and the drum is 0.25.

& 93 AR Aid A J, I8 D4 bl & T iy
o o &, R @ aRgH & g OR 20° & B
SR T 81 ST &7 TG -7 e oftar & Foted | ST
BT 2 SR gEY BT @ 150 Rt A | Sper gar &
BoAhT W 1 Hlex di-eftar & i & srawie 96 S B,
4 kN-m & 515 S 8 g5 a1 @ 1 Hiex 8 3ik <ie
IR g7 & &g ¥ & Ui 0.25 &

List the important physical characteristics of a good
bearing material. And also explain what is bearing
characteristic number?

T I<H TR gt Irnft i Tecagul Hifie R &
T FEY) 3R I7 +ff gasw [ R ke e Fr g ?
A footstep bearing supports a shaft of 150 mm diameter
which is counter bored at the end with a hole diameter of

50 mm. If the bearing pressure is limited to 0.8N /mm?
and the speed is 100 r.p.m. Find:

1) The load to be supported
ii) The power lost in friction
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T Hewey 9gia 150 frft sy & & arae @ 99
Rl & St 50 Al & B e & [ 3id 3 R §R gl
21 af 3R Ta19 0.8N /mm? a& Hfa & 3k 7Ry 100
r.p.m. 21 %3 :
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What are rolling contact bearings? Discuss their

advantages over sliding contact bearings. And write a brief
note on factors effecting the life of a bearing.

Qe Jiud AR gar €7 dud AR faa ) 9%
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A ball bearing subjected to a radial load of 5 kN is
expected to have a life of 8000 hours at 1450 r.p.m. with
a rcliability of 99%. Calculate the dynamic load capacity

of the bearing so that it can be selected from the
manufacturer’s catalogue based on a reliability of 90%.

5 kN & gt UR & el o &l Jafn Hit 99% it
fagaa-iaar & |rRI 1450 r.p.m. W 8000 G 1 Sita= 89 Hit
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Write a brief note on any two of following:
1)  Soderbergs equation and state its application to different

types of loadings.

1i) Describe with the help of neat sketch, the types of various

shaft couplings mentioning the use of each type.

i1i) Why are square threads preferable to V-threads for power

transmission?

iv) Show that the efficiency of self lockmg screw is less than

50 percent.
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