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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.

(c) Number of active turns

(d) Total number of turns

(e) Solid and free length

(f) Pitch of the coil.

Unit IV

5. Following data is given for a full hydrodynamic

journal bearing :

Radial load 12 kN, journal speed 1440 rpm, unit

bearing pressure = 1000 kPa, radial clearance

ratio = 800, viscosity of lubricant = 30 mPa-s.

Assuming that the total heat generated in the

bearing is carried by the total oil flow in the

bearing, determine :

(a) Dimensions of bearing

(b) Coefficient of friction

(c) Power lost in friction

(d) Total flow of oil

(e) Side leakage

(f) Temperature rise.

http://www.dcrustonline.com

http://www.dcrustonline.com/


(3-26/18)M-632 2 M-632 3 P.T.O.

Unit I

1. Discuss the following :

(a) Design for casting

(b) System of tolerance and fits

(c) Difference between Soderberg and

Goodman’s criteria for fatigue design.

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 limits, etc.

(b) A machine component of effective

dimension of 20 mm made of cold drawn

40C8 is subjected to a completely

reversed bending stress of 300 N/mm2.

Estimate the life of the component for

95% reliability.

Unit II

3. A cylindrical shaft made of steel is subjected

to static load comprising of a bending moment

of 10 kN-m and a torsion moment of 30 kN-m.

Selecting a suitable shaft material, determine

the diameter of the shaft assuming a suitable

factor of safety and clearly specifying the

failure criterion employed.

Unit III

4. A safety valve, 5 cm in diameter, is to blow

off at a pressure of 1.5 MPa. It is held on its

seat by means of a helical compression spring,

with an initial compression of 2.5 cm. The

maximum lift of the valve is 1 cm. The spring

index can be taken as 5. The spring is made

of cold drawn steel wire with ultimate tensile

strength of 1500 N/mm2 and modulus of

rigidity of 81 kN/mm2. The permissible shear

stress for the spring wire should be taken as

30% of the ultimate tensile strength. Design

the spring and determine  :

(a) Spring wire diameter

(b) Mean coil diameter
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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 8 kN and axial load of 5 kN. Take

bore diameter as 45 mm. Assume inner

race is rotating, service, is continuous

and load steady.

Unit V

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

(v) The addendum and dedendum circle

diameter.

Give necessary diagrams.

8. (a) State the assumptions made in Lewis

equation.

(b) Design a spur gear drive for 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.
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