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INSTRUCTION  TO  CANDIDATES  :
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks

each.
2. SECTION-B contains SIX questions carrying TEN marks each and students has

to attempt any FOUR questions.

SECTION-A

l. Write briefly :

(a) What are advantages of standardization? What are the three basic types of

standards used in design office?

(b) Why is maximum principal stress theory not applicable to shafts?

(c) Explain briefly any five basic requirements of a machine element.

(d) Differentiate between repeated stress and reversed stress.

(e) What types of stresses are induced in a pipe carrying fluids at high pressure?

(f) What is Caulking? What is its objective?

(g) What are primary and secondary shear stresses in eccentrically loaded riveted
joint?

(h) What are the standard proportions of a flat key?

(i) What is permissible shear stress as per the ASME code of transmission shaft

design?

(j) Where is knuckle joint used? Give examples.

SECTION-B

2. With the help of neat sketch, explain all possible modes of failure of a riveted

joint.
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3. A rotating shaft simply supported in ball bearings at A and D and loaded by a
non rotating force F of 6.8 kN is shown in figure. Estimate the life of the part if
the shaft is machined from plain carbon steel (ultimate tensile strength, S ut= 700
N/mm2) and expected reliability is 95%. The equivalent notch radius at fillet
section can be taken as 3 mm.
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4. It is required to design a cotter joint to connect two steel rods of equal diameter.
Each rod is subjected to an axial tensile force of 50kN. Design the joint and
specify its main dimensions.

5. A shaft transmitting 150 kW is to be connected to a co-axial shaft through cast
iron flange (FG200) coupling. The shaft runs at 120 r.p.m. The keys and shafts
are to be made of same material for which permissible shearing stress is 60 MPa
and compressive stress is 120 MPa. The bolts are made of steel, having allowable
shear stress of 26 MPa and compressive stress equal to 3 times the shear stress.
The  factor  of  safety  is  assumed  as  3  for  all  the  components.  Determine  the
dimensions of various parts of the coupling.

6. Design and draw an oval flanged pipe joint for a pipe having 50 mm bore. It is
subjected to an internal fluid pressure of 7 N/mm 2. The maximum tensile stress in
the pipe material is not to exceed 20 MPa and in the bolts 60 MPa.

7. A steel plate, 80 mm wide and 10 mm thick, is joined to another steel plate by
means of a single transverse and double parallel fillet welds, as shown in figure.
The joint is subjected to a maximum tensile force of 80 kN. The permissible
tensile and shear stresses for the weld material and plates are 100 and 70 N/mm 2

respectively. Find length of each parallel weld. Assume that the tensile force
passes through the centre of gravity of three welds.
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