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Answer any FIVE questions

All questions carry equal marks

***       

1.a)
State  advantages  and drawbacks of cast iron as an engineering material?

b)
Discuss in detail the  factors  which govern the selection of material for a machine component?

2.a)
Explain the salient features of the maximum principal stress theory  and indicate under what conditions such a theory is useful?

b)
A shaft is  designed based on maximum distortion energy theory with a factor of safety of 2.0. The material used is 30C8 steel with a yield stress of 310 MPa.  It is subjected to an axial load of 40kN.  Determine the maximum torque capacity.  Diameter of the shaft is 20mm.

3.a)
Explain various types of keys with neat sketches? Give their merits and demerits?

b)
A Cast Iron pulley of 600 mm diameter transmits 30 kW at 300 rpm.  The pulley is secured to the shaft by means of a key.  The pulley is secured to the shaft by means of a key.  The material for shaft and key is mild steel.  Find the dimension of the key assuming width of key=0.25 dia. of shaft.  Take yield point strength=330 MPa. 

4.a)
Explain the necessity of providing taper on cotter.  Why the taper should not be too large or too small?  What should be the magnitude of a correct taper?

b)
Design a steel sleeve and cotter joint subjected to a load of 30 kN.  For the steel used permissible design stresses are 55 MPa in tension, 35 MPa in shear and 70 MPa in crushing

5.a)
Explain stress concentration with suitable examples.

b)
A steel link having a rectangular section is subjected to a repeated axial load of 50,000 N with a medium shock.  Determine the section if the endurance limit be 250 MPa with a design factor 1.5. Take size ratio as 2.1 Size factor may be taken as 0.85 and surface finish factor as 0.88.

6.
A belt is required to transmit 20 kW from a pulley of 1m dia running at 250 rpm to another pulley which runs at 450 rpm.  The distance between the centers of the two pulleys is 2.7 meters.  Coefficient of friction between the belt and pulley is 0.27.  If the safe working stress for the leather is 1.75 N/mm2, the mass of one cubic centimeter of leather is one gram, the thickness of the belt is 10mm, what width of commercial size belt will be required taking into consideration the centrifugal tension.
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7.a)
It is always desired by the designers of IC engine to cut down the finished weight of the piston and the connecting rod.  Why is it so?

   b)
A 4-stroke cycle IC engine is working under the following conditions:-


Cylinder bore = 100 mm


Stroke = 125 mm


Max.pressure = 5.5 N/mm2

BMEP = 0.0665 N/mm2

Fuel consumption = 0.28kg/kWhr


Fuel C.V.=40,000 kJ/kg


Engine speed = 1800 rpm.


Determine the details of :

(i) Piston head

(ii) Radial ribs

(iii) Piston rings

(iv) Piston barrel and

(v) Piston pin for the IC Engine.

8.a)
.Define the following terms:-

(i) Load Concentration Factor

(ii) Dynamic Load Factor

b)
A pair of spur gear transmitting power from a motor to a pump impeller shaft is to be designed with as small a center distance as possible.  The forged steel pinion (allowable stress 160 MN/m2) is  to transmit 5 kW at 600 rpm to a cast-steel gear (allowable stress 100 MN/m2)  with a transmission ratio of 4.5 to 1, and 200 full depth involute teeth are to be used.  Determine the necessary face width and module for strength.
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