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Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. Define the phenomenon of ‘Fatigue’.

2. State maximum Principal Stress Theory.

3. What ave the two important stresses acting in keys?
4. Write down the applications of Knuckle joint.

5. Why the riveted joints are better than welded joints ir
pressure vessels?

6. Brief the bonded joint ‘Soldering’.

7. When do we use Belleville springs?

8. Why the size of the leaves is reduced in leaf springs?
9.  Differentiate: Ball Vs Roller bearing.

10. Define Co-efficient of fluctuation of speed in flywheel.
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PART-B (5x16=80 marks)

A circular steel rod is subjected to a variable
bending moment of 565 N-m to 11390 N-m as
the axial load varies from 4500N — 13500N.
The maximum bending moment occurs at the
same instant that the axial load is maximum.
Determine the required diameter of the rod for
a factor of safety of 1. Design on the basis of
maximum shear stress; Assume

Gy =550 X 10° N/sq.m;
ay =470 X 10° N/sq.m;

Or

A fuel pump pusher rod is to be designed for a
cyclic load of 10KN. The material of the rod
has yield strength of 400 Mpa and an
endurance limit 250Mpa for reversed bending.
The fatigue strength of the material is 360
Mpa at 1,00,000 cycles. For a factor of safety of
3, find the diameter of the pusher rod for a
finite life of 1, 00,000 cycles.

Design the diameter of a hollow shaft having
inside diameter 0.6times outside diameter.
The maximum allowable shear stress for shaft
is 85N/sq.mm. The shaft is driven through a
900mm diameter overhung pulley by another
identical pulley placed vertically below it. The
weight of the pulley on the shaft is 600N. The
tensions on the tight side and the slack of the
belt are 2KN and 1KN respectively. The
overhang is 250mm. Assume angle of lap of
belt on pulley to be 180°

2 &



[image: image3.png]®

13. (@

Or

Design a knuckle joint to withstand a tensile (16)
load of 30KN. The permissible stresses of the
material are

g, =50 N/sq. mm;

T=40N/sq.mm;

o, = 100 N/sq . mm;

A bracket shown in fig.} is fixed to the support (16)
by means of three bolts. The dimensions given

in figures are in mm. The bolts are made of
plain carbon steel

ay =50 N/sq.mm and the factor of safety is 2.

Specify the size of bolts assuming following
relationship.
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fig.2 shows a welded joint subjected to an
eccentric load of 20KN. The welding is only on
one side. If the permissible shear stress for the
weld material is 80 MPa. Determine the weld
size.
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fig.2

A concentric spring for aircraft engine valve is
to exert maximum force of 6KN under and
axial deflection of 40mm. Both the spring have
the same free solid length subjected to
maximum shear stress 850 N/sq.mm. If the
index for both the springs are 6, Find

(i)  Load shared by each spring
(i) Main dimensions of both springs

(iii) Number of active coils in each.
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Or

A cantilever leaf spring of length 750mm is
required to absorb an energy of 750N-m
without exceeding a deflection of 200mm and a
stress of 800N/sq.mm. If the modulus of
elasticity is 0.21x10%N/sq.mm, Design the
spring.

Select a suitable bearing which is to operate at
1500rpm and is acted upon by a 8000N radial
load and 4500N thrust ioad. The inner ring
rotates, the load is steady and the service is
continuous. The shaft diameter. from strength
consideration, is 45mm and the life expectancy
is 500 hours.

Or

Design a suitable flywheel for a 12KW single
cylinder vertical four stroke diesel engine.
Assume the T-0 diagram during power stroke
is triangle shape with maximum torque.
Torque during other strokes are negligible,
Permissible fluctuation of speed is +2%. The
normal speed of the engine is 1000rpm.
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