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1.a)
Suggest suitable materials for the following parts stating the special property which makes it more suitable for use in manufacturing:


(i) Connecting rod

(ii) Automobile piston


iii) Lathe Machine bed
(iv) Dies.

   b)
Discuss the important non-metallic materials of construction used in engineering practice.

2.a)
What is meant by factor of safety?

b) Discuss the importance of the preferred numbers.

c)
Find the minimum size of a hole that can be punched in a 20 mm thick mild steel plate having an ultimate shear strength of 300 N/mm2.  The maximum permissible compressive stress in the punch material is 1200 N/mm2.

3.
Design a clamp coupling to transmit 25 kW at 120 rpm. The allowable shear stress for the shaft and key is 40 N/mm2 and the number of bolts connecting the two halves are six. The permissible tensile stress for the bolts is 70 N/mm2. The coefficient of friction between the muff and the shaft surface may be taken as 0.25

4.a)
List the important physical characteristics of a good bearing materials.

b)
Design a suitable journal bearing for a centrifugal pump from the following data: Load on the bearing =15 kN; Diameter of the journal =80 mm; speed =1440 rmp; bearing characteristic number at the working temperature (75oC) =30; permissible bearing pressure intensity =0.7 N/mm2 to 1.4 N/mm2; Average atmospheric temperature = 30oC.

5.a)
Define the following terms:


(i) Stress-concentration
(ii) Notch sensitivity
(iii) Shape factor.

b)
A hot rolled steel shaft having (n = 600 MN/m2, (y = 450 MN/m2,                        (e' = 300 MN/m2 is subjected to a variable bending moment which varies between + 300 to –200 Nm and a variable torque which varies between 250 to –150 Nm.  Neglecting any stress-concentration factor, determine the diameter of the shaft to having a factor of safety of 2.
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6.a)
Generally the cross section of connecting rod is I-type rather than round type.  Why?

   b)
Design a piston for a single acting four stroke engine for the following given data:


Cylinder bore 


= 100 min.


Stroke 



= 125 min


Maximum gas pressure
= 5 Mpa


BMEP



= 0.6 Mpa


Final consumption

= 0.15 kg/Brake kW/hr


Speed 



= 2000 rpm.

7.a)
Why the material of the pinion should be harder than the gear material.

   b)
A 45 kW motor running at 1000 rpm is required to drive a rotary mill at 12 rpm through a pair of spur gears.  The distance between the axes of the motor and will shaft is to be about 1m.  Design the spur gear to go with the mill shaft.  Assume a shaft diameter of 100 mm for the mill.  Gear material may be assumed to be cast steel.  Give a neat sketch of the wheel.

8.a)
Discuss the different materials used for flat and V-belts.

   b)
Determine the number of cotton ropes required to transmit 150 kW at 18 m/s speed.  Assume the following data:


Diameter of rope

 = 28 mm


Ultimate tensile breaking load = 24.15 kN.


Required factor of safety 
 = 30


Ratio of tensions

 = 3.5.
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