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PRINCIPLES OF MACHINE DESIGN

(Mechatronics)
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Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Select suitable material for the following cases, indicating the reason:


(i) Nut of a heavy duty screw jack.
(ii) Vertical drilling machine column.


(iii) Shaft subjected to variable loads.

b) Discuss the factors to be considered for the selection of materials for the design of machine elements.

2.a)
What are the factors that influence the magnitude of factor of safety.

b) Design a hollow shaft required to transmit 90kW at a speed of 300rpm.  The maximum shear stress allowed in the shaft is 80 N/mm2 and the ratio of inner diameter to outer diameter is ¾.

3.a)
Explain the following terms as applied to journal bearings:


(i) Bearing characteristic number
(ii) Bearing modulus.

b) Design a gib and cotter joint to carry a tensile load of 40 kN.  The material of the gib, cotter and rod is the same for which the allowable safe stresses are:

Tension = 24 MPa 
Compression = 59 MPa and shear = 19 MPa.

4.a)
What is the function of a key?  Discuss the different types of keys.

b) A line shaft is driven by means of a motor placed vertically below it.  The pulley on the line shaft is 1.5m in diameter and has belt tensions 5.4 kN and 1.8 kN on the tight side and slack side of the belt respectively.  Both these tensions may be assumed to be vertical.  If the pulley be overhang from the shaft, the distance of the center line of the pulley from the center line of the bearing being 400 mm, find the diameter of the shaft.  Assuming maximum allowable shear stress of        42 N/mm2.

5.a)
What is meant by endurance strength of a material?  How do the size and surface condition of a component and type of load affect such strength?

b) A simply supported shaft between bearings carries a steady load of 10 kN at the center.  The length of shaft between bearings is 450 mm.  Neglecting the effect of stress concentration, find the minimum diameter of the shaft.

Given that: 
Endurance limit = 600 N/mm2


Surface finish factor = 0.87



Size factor = 0.85 and 



Factor of safety = 1.6
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6.a)
Explain the various forces acting on the piston.

b) A connecting rod is to be designed for a four stroke petrol engine having the following specifications:

Piston diameter = 150 mm

Stroke length = 150 mm

Length of connecting rod = 320 mm

Mass of reciprocating parts = 2 kg.

Speed = 1500 rpm

Compression ratio = 4:1

Expected maximum explosion pressure = 2.5 Mpa.

7.
A compressor running at 300 rpm is driven by a 15 kW, 1200 rpm motor through a 20o full depth involute gears.  The center distance is 325 mm.  Choosing suitable materials for the pinion and the gear, design the drive completely.  Assume medium shock conditions.

8.a)
List the various types of ropes used in practice.

b) A line shaft 75 mm in diameter requires 10 kW and runs at 300 rpm.  Power is supplied by an electric motor running at 1400 rpm through an open belt drive.  Design a suitable pulley for the line shaft.  The motor shaft pulley is 200 mm in diameter.
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