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V61/T11045/EE/20160718

Time : 3 Hours Marks : 80

Instructions :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) What are the precautions to be taken by the design engineer during casting design?
5

b) How the preferred series are developed from first principle? Write the development
of R10 series from first principle? 5

c) What is standardization? Why it is necessary to use the standards in engineering
designs? 5

d) What are the factors that affect the economy of the engineering designs? 5

e) A helical spring manufacturer decides his product range confirming to R20 series.
He also decides to select the wire sizes to fall between 2.15mm and 8mm since his
bending machine capacity can handle maximum wire diameter of 8mm. Write down
the complete product range that is to be accommodated in the catalogue. 5

2. Solve any four sub-questions.

a) What are alloy steels? Explain any two with examples. 5

b) What is carburizing treatment? What are its limitations? 5

c) What is the basic principle of the heat treatment process? Explain normalizing and
tempering heat treatment processes. 5

d) Compare properties of thermoplastic and thermosetting materials. 5

e) A shaft is supported between two bearings placed 1.4m apart. A centrally placed gear
experiences a tangential load of 1500 kg and redial load of 2000 kg simultaneously.
Find a suitable diameter of the shaft, considering maximum bending moment acting
on the shaft. Take maximum allowable bending stress as 70MPa and factor of safety
as 2.5 5
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3. Solve any four sub-questions.

a) The crankpin of a steam engine sustains 680 kN load. Permissible tensile stress on
the pin is 100N/mm2 and permissible shear stress on the pin is 60N/mm2. Considering
double shear failure criterion, decide the diameter of the pin. 5

b) A helical spring is made from a wire of 6mm diameter and has outside diameter
of 85mm, if a permissible shear stress is 280 MPa and modulus of rigidity
84 kN/mm2 find the axial load which the spring can carry. 5

c) Draw various patterns of variable stresses on machine components. Explain how the
endurance stress is decided of the specimen. 5

d) Explain the phenomenon of Stress concentration. What is notch sensitivity? 5

e) A plate 80mm wide 120mm long and 12mm thick is joined to another plate of same
dimensions forming Tee joint using 10mm fillet weld on both sides of the vertical
plate. When a horizontal pull is applied to the vertical plate in line with the direction
of fillet welds, decide maximum pull that the welded joint can take. Assume maximum
allowable tensile stress as 100MPa and maximum allowable shear stress as 70MPa.
The joint is subjected only to static loading. 5

4. Solve any four sub-questions.

a) What are the machinery in the engine room where the sliding bearings and roller
bearings are in use? 5

b) Draw a neat sketch of rigid shaft coupling and name the various components going
into it. 5

c) What are the properties required for the selection of the brake lining materials based
on engineering design considerations? 5

d) Write down the advantages and disadvantages of gear drive over belt or rope drive.
5

e) A solid circular shaft is subjected to a bending moment of 4000 N-m and a torque of
8000 N-m the shaft is made of 45 C 8 steel having ultimate tensile stress of 700 MP
and ultimate shear stress of 500 MPa. Assuming safety factor as 6 determine the
diameter of shaft using maximum shear stress theory. 5
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