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P (Mechamcal Engmeermg)

Answer any five questions
All questions carry equal marks

~].a)  Asjournal bearing for asteam turbine is. required to support-a radial lead of2650 N. The .-,

----- shaft diameter at; the beanng is 60.mm. The speed of rotation is 1800, rpm----DeSIgn the
/bearirig: Design ‘should clearly indicate requiirement of aitificial cooling. ™ S’ i
b)  Discuss the significance of bearing modulus in the design of journal bearing. [8+’?]

2.a) Design a suitable journal bearing for a centrifugal pump from the following available
data Load on the bearmg 13.5 kN; Diameter of the journal = 75 mm; Speed = I440

_____ Ijggmlsml;]e bean!}g pre§sure |gteps1ty — 0.7 N/mmz_m__to 1.4/ ’Na’mmj Aver;_x_g;
‘atmospheric temperature = 30° C/ Calculate the cooling requ*lremen"[ii"'lf any. A
b) Explam the various types of lubrication methods for journal bearings. [8+7]

3.a) A single row deep groove ball bearing has a dynamic load capacity of 40210 N and
operates on the work cycle consisting of radial load of 2000 N at 1000 rpm for 25 % of
the tlme radlal load of 5000 N at 1500 rpm for 50 % of time and radial load of 3000 N i
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"Enumerate any two’ advantages and dlsadvantages of roIImg contact bearmgs over
sliding contact bearings. What is the reliability of rolling-contact bearing selected from

the manufacturer’s catalogue? [8+7]

4.a) A roller bearing is selected to withstand a radial load of 40 kN and life of 1200 hrs at
600 rpm. What load .rating would you-look for:in searching from manufaeturers
T catalogue if it spemfes load at speed 500 rpm and llfe 3000 hrs. ,‘ ] T
st b) /Selécta-Suitablé rolling- Bearing' for a“55 mm diametet-shaft. The bearmg should bet et
capable of withstanding 3 kN radial and 1.5 kN axial load at 750 rpm. The bearing is to
have a desired rated life of 2000 hrs at a reliability of 94%. There is a light shock load
and inner ring rotates. [7+8]

Engme speed = 1500 rpm Length of conneetmg rod = 320 mm, Length of stroke
= 140 mm, Mass of reciprocating parts = 1.75 kg, Length of crank pin = 54 mm,
Diameter of crank pin = 38 mm, Permissible tensile stress for bolts = 120 N/mm?,
Permissible bending stress for cap = 120 N/mm?. Calculate the nominal diameter of
bolts and th:ekness of cap for the blg end [7+8]
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Design a connecting rod of a diesel engine for the following data:

Cylinder bore = 85 mm, Length of connecting rod =350 mm, Maximum gas pressure =
3 MPa Factor of safety agamst bucklmg failure = 5 (Hd) ratlo for plston pm bearmg =

of stroke = ]40 mm, Méss of re01procat1ng parts =15 kg, Engme speed 2000 rom, \ St

Thickness of bearing bush = 3 mm, Material of cap = 40 C8 (Sy» = 380 N/mm?),
Material of bolts = Alloy steel (Sy = 450 N/mm?), Factor of safety for cap and bolts = 4
and 5 respectively, Density of connecting rod material = 7800 kg/m?>. [15]

“The springs subjected-to- ﬂuctuatmg stresses are de&gned on the basm of two crlterw,
4.what are they?, Exglam ----- X L

_,«..........-.

/Desigithe cross section-of a flat’ belt drlve to run‘a compreSsor havmg a reductlon fatio®

of 3, 15. The input speed is 960 rpm, and power to be transmitted is 15 kW. The
compressor runs for 10 to 12 hours per day, and expected life of the belt is 1.5 years.

[8+7]
Derive the Buckingham’s equation for wear of gear teeth.

A palr nf helical gears cons;sts ofa 25 tceth pmlon,\meshlng w1th a, 50 te.eth gear. The

.......

dlstance is exaetf 165 mm. x FN A & [‘f+8]-..
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