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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Use of machine

design data book is permitted. Any missing

data may be suitably assumed.

M-F-32 4 M-F-32 P.T.O.

made of patented and cold-drawn steel

write whose ultimate tensile strength and

modulus of rigidity respectively are 1090

N/mm2 and 0.84×105 N/mm2. Determine

the following :

(i) Wire diameter by choosing a

suitable spring index

(ii) Mean coil diameter

(iii) Number of active coils

(iv) Total number of coils by deciding

suitable type of ends

(v) Pitch of the coil.

Draw the neat sketch of the spring

showing various dimensions. 5+10=15

Unit III

5. A full journal bearing has the following data :

W = 15 kN; N = 3000 RPM; bearing dia =

100 mm; bearing length = 100 mm; radial

clearance = 50 micron. Oil used is SAE 10

and the oil inlet temperature is maintained at

40ºC. Estimate the bearing performance
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Unit I

1. Discuss the following :

(a) Ergonomic consideration in design

(b) System of tolerance and fits

(c) Discuss the difference between Soderberg

and Goodman's criteria for fatigue design.

5×3=15

2. (a) With the help of a neatly drawn S-N

diagram showing the scales used on the

axes and associated loading condition,

explain the associated concepts such as

endurance limit, etc.

(b) A forged steel 50 mm diameter bar, is

subjected to a reversed bending stress of

250 N/mm2. The bar is made of plain

carbon steel wtih Sut = 600 N/mm2.

Determine the life of the bar for a

reliability of 90%. 5+10=15

Unit II

3. A circular shaft of uniform diameter is made

of steel and is to be designed for static load

considerations. The load comprises of a

bending moment of 15 kN-m and a torsion

moment of 25 kN-m :

(i) Select a suitable shaft material giving

reasons thereof.

(ii) Choose suitable failure criterion employed

with reason and write its machematical

statement in terms of principal stresses.

(iii) Determine the diameter of the shaft

assumping a suiable factor of safety. 15

4. (a) A spring of length 20 mm and spring

constant K is cut into two equal parts.

Show that the spring constant of each

part will be 2K.

(b) It is required to design a helical

compression spring for a maximum load

of 1250 N with corresponding deflection

of approximately 30 mm. The spring is

M-F-32 2 M-F-32 3 P.T.O.
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characteristics-temperature rise, coefficient of

friction, flow requirement at inlet, power loss

due to friction. 15

6. (a) What do you mean by dynamic load

carrying capacity and equivalent dynamic

load carrying capacity of rolling contact

bearing ?

(b) Select a suitable ball bearing to operate

at 1500 rpm and subjected to radial load

of 8kN and axial load of 5 kN. Take

bore diameter as 45 mm. Assume only

inner race is rotating, service is

continuous and load is steady. 5+10=15

Unit IV

7. (a) Explain the utility of helical gear over

the spur gear.

(b) A helical gear set consists of a 20 teeth

pinion meshing with a 40 teeth gear. The

helix angle is 25º and normal pressure

angle is 20º. Assuming a normal module

of 3 mm, calculate (i) the transverse

module, (ii) the transverse pressure angle

(iii) the pitch circle dia. of the pinion

and the gear (iv) the centre distance and

(v) the addendum and dedendum circle

diameters. Give necessary diagrams.

5+10=15

8. (a) State the law of gearing bringing out the

concept of conjugate profile with the aid

of diagram.

(b) Explain the significance of module in

gear design and explain how the module

affect the characteristics of the gear in

terms of size and torque transmitting

capacity.

(c) Design a spur gear drive for a compressor

running at 250 rpm driven by a 7.5 kW,

1000 rpm electric motor. The centre

distance should be 250 mm. Take starting

torque as 125% of the rated torque. The

pressure angle is 20º. Specify all the

dimensions. 5×3=15

M-F-32 6 940 M-F-32 5 P.T.O.
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