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Question Paper Code : 33428

B.E./B.Tech. DEGREE EXAMINATION, APRII/MAY 2011.
Fifth Semester
Mechanical Engineering
ME 331 — DESIGN OF MACHINE ELEMENTS
(Regulation 2001)

Time : Three hours Mazximum : 100 marks

Answer ALL questions.
Use of Standard Design Data Book is permitted.
Assume missing data suitably and state clearly.

PART A — (10 x 2 = 20 marks)

1. How does the carbon content affect the hardness and toughness properties of

cast iron?
2. Mention any four factors that influence the factor of safety.
3.  Why is the efficiency of a worm gear comparatively low?

4. What is the difference between ‘standards’ and ‘codes’ in relation to machine

design?
5.  What is the purpose of proyiding pre-loading in bolted joints?
6.  Why is the taper provided in a cotter?
7. What is the major failure in a crankshaft? What is it due to?
8.  Why are flywheels used in presses?
9. What is ‘Nipping' in leaf springs?

10. Where do we use conical springs?
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PART B — (5 X 16 = 80 marks)

(i) List.and explain ten important bonsiderations in machine design.(8)

(ii) Explain the following material i)roperties: Stiffness, Resilience,
Creep, Strain hardening and Machinability. [¢:3]

Or
An 1 section beam of depth 260 mm is supported at two points apart. It is
loaded by a weight 4 kN falling through a height h and striking the beam
at midspan. Moment of inertia of the section is 8 x 107 mm*. Modulus of

elasticity is 210 kN/mm?, Determine the permissible value of h if the
stress is limited to 120 N/mm?2.

(i) What is meant by shaft basis system and why is it preferred? ®)

(i) The bush of small end of a connecting rod is specified by 15 H6/r5.

Calculate,
(1) the maximum and minimum ocuter diameters of the bush and
connecting red end hole, and (6)
(2) the maximum and minimum interferences. (6]
Or

Compare the weight, strength, and stiffness of a hollow shaft, with outer
diameter equal to twice the inner diameter; with that of a solid shaft, if

() outer diameter of hollow shaft is equal to solid shaft diameter,
(i) inner diameter of hollow shaft is equal to solid shaft diameter,

Assume that both the shafts are of equal length and made of the
same material.

The cylinder head of an air compressor is held in place by steel studs. The
cylinder bore is 400 mm, and the maximum air pressure is 0.75 N/mm2.
The, head to cylinder contact surfaces are ground together so that no
packing is necessary. Determine the number and size of studs to be used,
assuming suitable value for the permissible stress of the bolt material.

Or



[image: image3.png]14.

®)

10

A 125 x 95 x 10 mm unequal angles is to be welded to a steel plate by two
parallel fillet welds, along the edges of the 125 mm leg, as shown in Figll.
The angle is subject to a tensile load of 200 kN. The size of the weld is
10 x 10 mm, and the permissible shear stress is 756 MPa. Determine the

weld lengths.
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Fig. 1 .
A machine shaft running at 600 r.p.m is supported on bearings, 700 mm
apart, 20 kW power is supplied to the shaft through a 500 mm diameter
pulley, located at 250 mm to the right of the right bearing. The power is
transmitted from the shaft through a spur gear of 200 mm digmeter,
which is located at 250 mm to the right of the left bearing. The belt drive
is at an angle of 60° above the horizontal. The pulley weight is 700 N.
The ratio of belt tensions is 2.5. The gear has 14 1/2° involute teeth, and
meshes with another gear located directly above the shaft. Determine the
shaft diameter, assuming permissible shear stress as 456 MPa.
Assume that the Shaft is rotating in clockwise direction and Belt tensions
are acting towards right -

Or .

A ball bearing is required to resist a radial load of 10 kN and a thrust
load of 5 kN. The average life of the bearing is to be 5000 hours, with
inner race rotation at 980 r.p.m. What basic dynamic load rating must be
used in-selecting the bearing? If this bearing is to have a life of 5000
hours at a reliability of 97%, what is the required basic dynamic load
rating?
A bumper, consisting of two helical steel springs of circular section,
brings to rest; a railway wagon of mass 1500 kg, and moving at 1.2 m/s. .
While doing so, the springs are compressed by 160 mm, The mean
diameter of the coils is 6 times the wire diameter. The permissible shear
stress is 400 MPa. Determine

(i) maximum force on each spring, 6)
(ii) wire diameter of the spring, ®)
(iii) mean diameter of the coils, and (¢H]
(iv) number of active coils.

Take G = 0.84 x 10° MPa. 6)

O
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Fig. 2 shows a steel cantilever beam of uniform strength (in the form of
triangular plate), with a helical compression spring placed below it, at its
free end. The width of the beam at its fixed end is 500 mm, and its
thickness is 12 mm. The compression spring has 10 active coils of 10 mm
wire diameter, and 80 mm mean coil diameter. Take G = 0.84 x 10% Mpa,
and E = 2.1 x 10° MPa.

(i) What force, F, if gradually applied at the end of the beam, will

cause a deflection of 35 mm? @]
(ii) What is the bending stress induced in the beam. at a section,
350 mm from the fixed end? 6)
(iti) How much energy is absorbed by the coil spring? (3)
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Fig. 2




