Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN iSMA54
Elfth Semester B.E. Degree Examination, Dec. 2017/Jan 2018
Elements of Machine Design
Time: 3 hrs. S Max Marks: 80
Note: Answer an‘ I*IVE full questions, choosing one full questlon fmm each module.

e Module-1 ‘

1 State and explain‘l’the theories of failure

i

i) Maximum princinle stress theory N

if) Maximum shear stress theory RN (04 Marks)
What is stress concentratlon” Explain the factors affectmg thf‘ stress concentration.,

(04 Marks)

A round rod of d1ameter A* .2d has a semi c1rcular g,roove of diameter 0.2d. The rod is

subjected to a bending moment of 10kN/m. the mr&er)a I of the rod is C 30 steel (oy = 294

MPa). Determine a safe value of e 6 Factor of satety is 2. (08 Marks)

AR

A unknown weight falls through I1Smm onto a collar rigidly attached to the lower end of a
vertical bar 2m long and 500mm? section. If the maximum instantaneous extension is 2mm.
What is the corresponding stress and vaiue of unknown weight. Take E = 200GPa.

(06 Marks)
Design a cast-iron flange coupling, ror mlld steel shaft transmitting 90kW at 250rpm. The
allowable shear stress in the shaft is' 40MPa and. the, angle of twist is not to exceed 1° in a
length of 20 diameters. The allo vvable shear stress in’ th\, couplmg bolts is 30MPa. (10 Marks)

/ ( Module-2 J .
Derive Soderberg’s re.atron for a member subjected to fatlguf* loading. (06 Marks)
A 40mm diameter steel shaft has o, = 413MPa, c¢, = 336Mr’a Factor of safety is 2. What
i) repeated ii) reveres, torques can the shaft sustain mdeﬁmtely‘7 ‘The shaft has a groove
machined on 1["51“0& radius of the groove is 2mm and the dlameter at the bottom of the

groove is 36mm Fake size factor is 0.85, surface factor = 1. ‘ 4 (10 Marks)

OR \\\‘\ - .r/J
A mlla qteel shaft transmits 20kW at 200rpm. It carries a central lend of 900 and is simply
supported between the bearing 2.5m apart. Determine the size of the shaft, if tne allowable
shear. stress is 42 MPa and the maximum tensile or compressive stress is not to exceed

,56‘\/(Pa What size of the shaft will be required, if it is subjected to gradually applled loads.

(16 Marks)

Module-3
Design a pair of steel spur gears required to transmit 12kW at 2000rpm of pinion. The
velocity ratio received is 2.5:1. The allowable static stress for both may be taken as
138 MPa. Not less than 24 teeth are to be used on either gear. The teeth are 20° stub teeth.
(16 Marks)
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OR o
Two sha,fL mclmed at 60° are connected by a pair of bevel pears 10 transmit 9kW at
900 rpm of 24 moth cast steel pinion having allowable static stress of 138 MPa. The gear is
made of high” graae CI having allowable static stress of 103 MPa :and is to run at 300 rpm.

The teeth are 14%—_ nvolutes form. Design the gears complerp o) (16 Marks)
K Module-4 |

Prove that a square key 1% eqaally strong in shear and complessmn (06 Marks)

Design a knuckle joint to ‘uammlt 120kN. The desrgn stresses may be taken as 75MPa in

tension, 60MPa in shear and 150 MPa in compressmh (10 Marks)

A splined connection in an automobile transmission consists of 10 spliners cut in 58mm
diameter shaft. The height of each spune is 5.5mm and keyways in the hub are 45mm long.
Determine the power that may be trammltted ‘at 2500 rpm. Allowable normal pressure on
spline is limited to 5MPa. (06 Marks)
Design a sleeve type cotter joint to Cennect two tie rods subjected to an axial pull of 60kN.
The allowable stress of C30 matérial used for the rods and cotter are o, = 65 MPa,

= 75MPa, t© = 35 MPa, caststee"used for the sleeve has allowable stresses 6, = 70MPA,
Gy = 110MPa and 1= 45MPA. < ) ) (10 Marks)

. Module-5
Derive the Petroff’s equa‘rlor' for coefficient of friction. o (06 Marks)
A full journal bearing 90mm diameter and 150mm long has a radial load of 2MPa per unit
projected area shaft speea 18 500 rpm. The bearing is operating with SAE 20 Oil at 50°C.
The specific gravity of oil at the operating temperature is 0. 98‘ Calculate the following :
i) Minimum film thickness {
ii)  Heat lost duc'to fraction

iii) Whethe\r‘@juﬁmal cooling is necessary. Ll (10 Marks)
{ OR .
Explain the mechamsm of hydrodynamic journal bearing. ~/ (06 Marks)

Deterntine the main dimensions and power less of a multicollar thrust bearing for.a propeller

shaft of450 kW marine oil engine. The engine makes 250rpm. The shaft dlameter is 150mm
and the speed of the slip is Sm/sec. {C (10 Marks)
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