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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
~and may have a;-b as sub questions, - S A, s

Give two applications of hydrodynamic journal bearings. [
State any four desirable properties of a good bearing material. [
Differentiate externally self-aligning and mternally qelf—ahgmng bearmg [
‘Br 1eﬂy explam the sélection of ball bearmgs R gy _ o [
[

“What s the function-of connecting rod in IC engines?: , 2]
What is the criteria for calculating the thickness of plston head? [3]
The force acting on the spring is not constant but varies in magnitude with time. Justify
the statement. [2]
With a neat sketch, briefly explain the terminology of helical springs. [3]
Why is the pinion weaker than the gear made of same material? [2]

__._.Brleﬂy explam how the beam stren g:,th of’; gear teeth 1S determmed """ [3]

PART U
(50 Marks)

A 100 mm long and 60 mm diameter journal bearing supports a load of 2500 N at
600 r.p.m. If the room temperature is 20°C, what should be the viscosity of oil to limit
the bearing surface-temperature to-60°C?2 The diametral elearance is-0.06:mm and. the -
i"_ener‘gy d1351pat10n coefﬂment based on projected area of bedrmg 1s. 2 1 U me /OC [10] b b
With suitable sketches, explain different types of shdlng contact bearmgs.

Briefly discuss about the causes of journal bearing failure. Also mention the remedies

for the same. [5+5]

Design a self-aligning ball bearing for a radial load of 7000 N and a thrust load of

2100 N. The desired life. of the’ bearm . "'|Is 160 mllllons of revolut:on -at-.__300 rpm.;

‘Asstrhe uniform-and steady load. /% 10} 7
OR

What are the criteria for selection of ball and roller bearings?

Briefly discuss about the design procedure of roller bearings. [5+5]




10.

11.

Design a cast iron piston for a single acting four stroke engine for the following data:
Cylinder bore = 100 mm; Stroke = 125 mm; Maximum gas pressure = 5 N/mm?;
Indicated mean effective pressure = 0.75 N/mm?; Mechanical efficiency = 80%; Fuel

__..-Lonsumptlon = 0.15. kg per brake power per hour Higher calorific-value of fuel =.
‘42.% 1o* kJ/kg, Spced 2000 r.p.m. Any other" data reqmred for the demgn may be: .

assumed. [10]

OR
A connecting rod is to be designed for a high speed, four stroke I.C. engine. The
following data are available. Diameter of piston = 88 mm; Mass of reciprocating parts
= 1.6 kg; Length of connecting rod (center to center) = 300 mm; Stroke = 125 mm,;

R:P.M = 2200. (When .developing- 50 -kW); Pessible ~over speed. = 3000 r. pmg,
i___Compresmon ratio = 6.8:1 (apprommately) Prohablc max1mum explosmn pressure
(assumed  shortly after dead center,” say' at abouf’ 3“) = 3.5N/mm?. Draw fully"

dimensioned drawings of the connecting rod showing the provision for the lubrication.
[10]

A V- belt drive is required for a 15 kW, 1440 rpm electric motor, which drives a

centrlfugal pump. runnmg at 360 Ipm for a serv1ce of 24 hours per. day From space_

:"Spcmﬁc,at]on number 6f bclts and cotréct center distance. fLoy S

OR
A helical compression spring made of oil tempered carbon steel, is subjected to a load
which varies from 400 N to 1000 N. The spring index is 6 and the design factor of
safety is 1.25. If the yield stress in shear is 770 MPa and endurance stress in shear is
350 MPa. Determine: a) Size of the spring wire, b) Diameters of the sprmg, ¢) Number

:_.--of turns of the sprmg, and d) Free length.of the spring.-Thé, compressmn of the spring at'--.___ i
‘the. maximum load i 18 30““mm The modulub of rlgldny for’ the spring, matenal may_be. .

A pair of straight teeth spur gears is to transmit 20 kW when the pinion rotates at
300 r.p.m. The velocity ratio is 1: 3. The allowable static stresses for the pinion and
gear materials are 120 MPa and 100 MPa respectively. The pinion has 15 teeth and its

face width is 14.times the module: Determine: a)-medule; b) face-width;:and ¢) pitch.
‘-3.__c1rcle diameters. of both. the pinion and'the gear from thc standpomt of. qtrength only, i
taking into considération ‘the effect of the dynamic’ loading. (Assume appropriate” *

equations for tooth form factor and velocity factor). [10]
OR

A pair of parallel helical gears consists of a 20 teeth pinion and the velocity ratio is 3: 1.

The helix angle is 15° and the normal module is 5 mm. Calculate (a) the pitch circle

_diametqgs of the pinion q_,pd the gqar;__gnd___(_b) the centre dis__,_t,__ance. s [5+5]

--00000---

taken as 80 kKN/mm?. (0] :




