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DESIGN OF MACHINE ELEMENTS

(tvtaximrun marks : 100)

PART -A
(Maximum marfts : l0)

I Answer a// questions in one or two sentences, Each question canies 2 marks.

I . Dfferentiate between bp bolt and mrd.

2. What are the strresses induced in a shaft ?

3. What are the major classification of bearings ?

4. What is a clin&ical cam ?

5. Name differcnt types of gear trains .

PART _ B

(Maximum marks : 30)

II Arswer any Jive of the following questions. Each question carries 6 marks.

I . With figure explain sunk key and saddle key.

2. Discuss the various tlpes of sh,afts and standard srze of tansmission shafts.

3. What are the requirernents ofa good shaft coupling ?

4. Explain with sketches a fi.rll joumal bearing and partial joumal bearing.

5. Name and sketch different tlpes of cams.

6. What are the advantages ofV belt drive over flat belt drive ?

7. Difierentiate epicyclic gear train and reverted sear tan.
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PART C

(Maximum mar{<s: 60)

(Answer one.fall question from each unit. Each firll question carries 15 marks.)

UNrr - I

m (a) An eye bolt carries a tensile load of 30KN. Find the size of the bolt if the tensile

stress is not to exceed 96 MPa' 5

(b) A square threaded bolt of mean diamster 24 mm and pitch 5 mm is tightened by
screwing a nut whose mean diameter of bearing surface is 50mm. If ttre coefficient
of friction for the nut and bolt is 0.1 and for the nut and bearing surface is 0.16. .

Find the force required at the end of a spanner 0.5m long when the load on the
bolt is 10KN. l0

On

(a) Explain briefly the different type of threaded fastenings.

(b) A square key l2mm x l2mm is used to transmit power from 50mm diameter
shaft to a gear through a hub. A torque of l.7KN-m is applied to the gear.
what is the necessary length of the key, if the loading is steady. Take the
permissible stess in shearing and crushing are 55MPa and 110 MPa respectively.

Uulr - II

(a) Show that for a given maximum shear sfess the minimum diameter required for
a solid circular shaft to transmit p watts at N RpM can be expressed as
d = a constant rr/r/*

(b) Write the design procedure of a muff coupling.

On

(a) A steel spindle transmits 4 KW at 8C0 RPM the angular deflection should not
exceed 0.25 per meter of the spindle. If the modulus of rigidity for the material
of the spindle is 84GPa. Find the diameter of the spindle and the shear stress
induced in the qpindle. l0

(b) What is a coupling ? Write the difference between protected type and unprotected

ffi flange coupling. 5

UNrr - III

(a) Explain the constuction Procedwe of displacement diagram for simple harmonic motion
of a follower. 7

(b) A full joumal bearing of 100mm diameter supports a radial load of 5KN. The
speed of the shaft is 500RPM. (l) Determine the length of the bearing, if the
allowable bearing pressure is 340KPa (2) The amount of heat to be removed by
the lubricant, if the coefficient of friction is 0.003 8
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VIII (a) Draw the profile of a cam operating a knifb edged follower from the following
data Lift of the follower is 40mm dwing 60" of cam rotation, dwell for the next
45o of the cam rotation, retum stroke during the next 90o of the cam rotation.
Dwell for the remaining part of the revolution, the follower moves with simple
harmonic motion and the least radius of cam is S0rnm.

O) Define (i) Mean equilibrium qpeed (ii) Hunting of govemor (iii) Coefficient of
fluctuation of speed.

UNrr - IV

D( (a) What are the factor upon which the selection of a belt drive depends.

(b) The number of teeth on a spur wheel is 40 and it rotates at 110RPM. What will
be ig circular pirch and pitch line velocity, if it has a module of 6mm ?

On

X (a) What are the advantages and disadvantages of gear drive ? 7

(b) A pulley is driven by a flat belt at a speed of 600r/minute. The coefficient of
friction between the pulley and the belt is 0.3 and the angle of lap is 1600.

If the maximum teirsion of the belt is 700N, find tlre power fiansmitted by ttrc belt. 8
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