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Sixth Semester Examination — 2012

DESIGN OF MACHINE COMPONENTS

Full Marks -70
Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : y 2x10
(a) Define ‘fatigue strength concentration factor’.
(b) Which theory of failure is most suitable for brittle materials ?

(c) Which equation is used to calculate the thickness of a cy.linder operating
and high pressure oil and gas ?

(d) Distinguish between a clutch and a brake.

(e) Enumerate the design considerations of a clutch.

(f)  Whatis the maximum temperature limit for asbestos lined brakes ?
(9) Differentiate between hydrostatic and hydrodynamic bearings.

(h) Why involute tooth profile is preferred to Cycloidal in gear design ?
(i)  Why I-section is considered for connecting rod cross section ?

()  Whatis the common material used for making crank shéfts ?
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A cylindrical shaft made of steel of yield strength 600 MPa is subjected to
bending moment of 15 KN-m and torsional-moment of 30 kN-m. Determine the
diameter of shaft using maximum shear stress theory and maximum strain

energy theory. Take E =210 GPa, 6 =0.25and F.O.S=2. 10

A hot rolled rod of carbon steel having ultimate strength of 600 MPa and yield
strength of 400 MPa is subjected to a cyclic torque varying from + 300 NM to
—100 NM. The crank is attached to a rod via sled runner keyway. If the factor of

safety is 2, What should be the diameter of the rod ? 10

The pressure within the cylinder of a hydraulic press is 8.4 N/mm?. The inside
diameter of the cylinder is 25.4mm. Determine the thickness of the cylinder wall

if the allowable tensile stress is 17.5 MPa. 10

Design a friction clutch which transmits 60 KW at 1500 rpm. The clutchis having

two plates and both side effective. 10

A ball bearing is subjected to a radial load of 5KN is expected to have a life of
8000 hrs at 1450 rpm with a reliability of 99%. Calculate the dynamic load

capacity of the bearing, so that it can be selected base on 90% reliability. 10

A pair of stra_ight spur gears is required to reduce speed from 500 to 100 rev. /
rin. for 12 hours running time per day continuously. The pinion is of 40C8 steel
and has 20 teeth. The wheel is of cast iron of FG200 grade and 100 teeth. The
gears are of 8mm module, 100 mm face width and 20 degree pressure angle.
10

Calculate the power rating.
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8:  Design a connecting rod for four stroke I. C. Engine with following data :

Diameter of Piston = 88 mm, Mass of reciprocating parts = 1.6 kg, Length of
connecting rod = 300 mm, Stroke = 125 mm, RPM = 2200 (Developing power
50 KW). Compression ratio = 6.8 : 1. Maximum explosion pressure = 3.5 N/mm?

(3 degree from dead centre). 10
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