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APJ ABDUL KALAM TECHNOLOGICAL UNI
Seventh Semester B.Tech Degree (S, FE) ExaminationMay 2023

Course Code: MET401

Course Name: DESIGN OF MACHINE ELEMENTS
Max. Marks: 100 Duration:3 Hours

PART A
Answer all questions, each carries 3 marks. Marks

What types of stresses are induced in shafts? (3)

What is the manufacturing method for connecting rod? (3)

Why are clutches usually designed on the basis of uniform wear? (3)

What is a differential band brake? (3)

State desirable properties of a good lubricant. (3)

Enumerate the advantages of needle roller bearings. (3)

What are the advantages of 20 degree full depth involute teeth gears? (3)

Compare the contact between mating teeth of parallel and crossed helical gears. (3)

What is the relationship between actual and virtual number of teeth and the pitch (3)

angle in bevel gears?

Why is the efficiency of worm gear drive low? (3)

PART B
Answer any onefull question from each module, each carries 14 marks.

Module I
A shaft of a motor is supported at two points which are 900 mm apart. The motor (14)

develops 20 kW at 1500 rpm. The armature of the motor can be considered as a

uniformly distributed load of 15 N/mm, c_ggtrally spread over a length of 600 mml

selecting a suitable material and choosing appropriate value for the factor of
safety, determining the diameter of the motor shaft.

OR

Select a suitable flat belt for a horizontal drive for a compressor. An electric motor (14)

of 6.5 kW having a speed of 1500 rpm is used to drive the compressor. The speed

of the compressor pulley is 500 rpm. Assume a service factor of 1.2, slip = 2.5 yo,

and working stress of 2.3 MPa.
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r Module II

Asingleplateclutchhavingonepairofcontactingsurfacestotransmitl5kWat(14)

1500rpm.Thecoefficientoffrictionbetweencontactfaceis0.35andthe

permissibleintensityofpressureshouldnotexceed0.6N/mm2.Theouter

diameteroftheclutchis300mm.Determinetheclutchdimensionsbyassuming

uniform wear theory 
OR

A simple band brake is to be designed to stop the rotation of a shaft transmitting (14)

apowerof50kWataratedspeedof600rpm.Thediameterofthedrumis600

mm, angle of contact of the band on drum is 2250 andthe total length of the lever

is1000mm.Distancebetweenthefulcrumandtheotherendofthebandis300

mm.Thedrumrotatesintheclockwisedirectionandfreeendoftheleveratthe

left side of the drum. selecting suitable materials determine: (i) band dimensions'

(ii) brake lever dimensions' and (iii) diameter of fulcrum pin'

Module III

Alightlyloaded0.lmlongjournalbearingisactedonby0.6kNradialload.The(14)

0.0Tmdiameterjournalisrotatingatl500rpm.Theviscosityoftheoilis3.5cP

and radial clearance of 5 x t0-5 m. Determine the frictional power loss using

Petroff s equation'

OR

Selectsuitabledeepgrooveballbearingforashaftdiameterof50mm.Theshaft(14)

operatesat3000rpmandisacteduponbysteadyandcontinuous5000Nradial

load and 2000 N thrust load. The life expectancy of the bearing is 20000 hours'

Module IV

Designapairofspurgeartotransrni&20kWpowerwithvelocityratioof4:l.The(14)

pinionisrotatingat1200rpm.Thecentredistancebetweenparallelshaftisl50

mm.The allowable static stress for pinion and gear materials are 206'3 MPa and

137 .2 MP a resPectivelY'

OR

Designapairofequaldiameterhelicalgearstotransmit35kwatl000rpm.The(14)

parallel shafts are 0.5 m apart. Assume the helix angle is 30" pressure angle is

'200 stub. The gear is made of steel'
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Module V

19 a) Under what circumstances thobevel gears are used? Give a detailed classification (4)

ofbovel gears.

b) With a neat sketch explain the terminology of bevel gears. (10)

OR

20 Five kW ofpower at 1500 rpm is supplied to the worn shaft. The normal pressur€ (14)

' an gle is 2d degrees and coefficient of friction is 0. I . Determine the components

of gear tooth force acting on the wonn and worm wheel. The worm and worm

gear is designated as3160/10/8.
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