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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.

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

constant K = 300 N/mm is cut into two

equal parts and essembled in parallel.

Estimate the resultant spring constant.

(b) Explain the use of different types of

spring you have studied with sketches.

(c) Explain spring index, different types of

spring ends and its relation with number

of active turns. 5×3=15

Unit III

5. Design a full journal bearing with the following

data :

bearing length = 100 mm

Journal dia = 100 mm

Radial load = 20 kN

Journal speed = 3000 rpm

Inlet temperature = 40ºC

As student engineer choose suitable oil and

radial clearance based on classroom design

experience. 15
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Unit I

1. (a) Explain Notch sensitivity and establish

its relation with theoretical and fatigue

stress concentration factors (Kt and Kf).

(b) A machined and cold-drawn steel bar,

60 mm in diameter, is subjected to

reversed bending stress of 400 N/mm2.

The bar material is C50. Determine :

(i) The modified endurance strength of

the component for 90% reliability

(ii) Relation between stress amplitude

and load cycle

(iii) The fatigue life of the bar.

5+10=15

2. Discuss the following : 5×3=15

(a) Design for casting

(b) System of tolerance and fits

(c) Ergonomic consideration in design.

Unit II

3. A transmission shaft of length 1000 mm is

supported on two bearings. It carries two

pulleys B and C. The shaft receives power

through pulley B by a vertical belt which is

then transmitted to pulley C having horizontal

belt. The pulley B has diameter of 500 mm is

mounted at a distance of 200 mm from the

left support and the pulley C has diameter 250

mm and is mounted at a distance of 200 mm

from the right support. The maximum

permissible belt tension in both pulleys is

2.5 kN. The belt tension ratio at both pulleys

is 2. The shaft material is C60. Taking a

suitable factor of safety determine the diameter

of the shaft by stating and using : 15

(a) Max shear stress criterion

(b) Max distortion energy criterion.
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6. A shaft of uniform cross-section of dia 10 mm

and length 500 mm is simply supported on

two ball bearing and carries a flywheel of

mass 50 kg at its mid point. The shaft rotates

at 100 rpm :

(a) Write load life relationship for the bearing

specifying each term and select the ball

bearing from manufacturer’s catalogue for

an expected life of 8000 hrs.

(b) If you have chosen a bearing of higher

capacity then determine the new

reliability. 15

Unit IV

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

concept 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) In a gear drive system the gear and the

pinion are made of different materials,

explain in what situation the design of

the pinion will ensure the design of the

gear from strength considerations.

8. (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

diameters.

Give necessary diagrams.
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