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FACULTY OF ENGINEERING
B.E. 3/4 (M/P) II Semester (Suppl.) Examination, December 2012

Subject: Machine Design

Time: 3 Hours Max.Marks: 75
Note : Answer all questions from Part A. Answer any Five questions from Part B.

PART – A (10x2.5 = 25 Marks)

1. Mention the applications of springs.
2. Why Wahl’s factor is to be considered in the design of helical compression or tension

springs.
3. Classify the gears based on the shape and relative positions of the shafts.
4. What is law of gearing?
5. Differentiate between hydrodynamic and hydrostatic lubrication.
6. Define the terms: (i) bearing characteristic numbers and (ii) bearing modulus.
7. What are the points to be considered while designing a piston for an I.C. engine?
8. Name the possible modes of failure, to be considered for the design of (i) piston pin and

(ii) crank pin.
9. Mention the assumptions in the design of machine frames.
10.What are the factors to be considered in the design of crane hooks?

PART – B (5x10 = 50 Marks)

11.A semi-elliptical truck spring has 12 leaves, of which two are full length leaves. The
spring supports are 0.7 m apart the width of the central band is 80 mm, and the
load   on the spring is 20 kN. The permissible stress is 460 MPa. The ratio of the
total depth to width of the spring is 3. Determine the thickness and width of the
spring leaves. Also, determine the deflection of the spring. Assume that the
extra full length leaf is not prestressed. Take E = 2.1 x 105 MPa. (10)

12.The mean diameter of a helical torsion spring is 40 mm. The torque applied on
the spring is 70 N-m. The spring index is 8, and the number of coils is

10. The permissible stress in the spring is 400 mPa, and E = 2 x 105 MPa.
Determine the diameter of the wire and deflection under the torque. (10)

13.The following particulars refers to as spur gear drive:
Centre distance = 200 mm;  velocity ratio = 4; power = 50 kW pinion speed =
1440 rpm; Tooth profile = 20o; full depth involute permissible normal load between
the teeth = 160 N/mm of the face width.
Design the drive. Also determine the load on the bearings, stating its nature.
Assume that both the gears are mounted on overhanging shafts. (10)

14. A ball bearing is required to resist a radial load of 10 kN and a thrust load of 5 kN.
The average life of the bearing is to be 5000 hours, with inner race rotation at
980 rpm. What basic dynamic load rating must be used in selecting the bearing?
If this bearing is to have a life of 5000 hours at a reliability of 97%. What is the
required basic dynamic load rating? (10)

15. A journal bearing, 100 mm in diameter and 150 mm long; carries a radial load of
7 kN at 1200 rpm. The diameteral clearance is 0.075 mm. Find the viscosity of
the oil being used at the operating temp; if 1.2 kW power is wasted in friction. (10)
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16.Determine the diameter of the piston rod for a steam engine. The diameter of the
cylinder is 750 mm. The greatest difference between steam pressures on the two
sides of the piston is 0.25 N/mm2. the rod is made of mild steel and is secured to
the piston by a tapered rod and nut, and to the cross-head by a cotter. Assume
modulus of elasticity as 2 x 105 MPa, and factor of safety as 7. Length of the rod
may be taken as 1.6 m. (10)

17.Design a crane hook with the load lifting capacity of the crane as 200 kW. The
weight of the hook is 40 kN. (10)
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