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B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Fifth Semester
Production Engineering
PR 1303 — MECHINE ELEMENTS DESIGN

(Regulation 2004)

Time : Three hours Maximum : 100 marks
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Use of Approved Design data Book is permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Differentiate the terms ‘Toughness’ and ‘Resilience’ by peinting suitable
application.

What is the Resistance Behaviour of Eccentrically Loaded Member?
Which one is most preferable profile for Gear Teeth? Give the reason.
Briefly explain the Gear which resists both Radial and Axial Forces. ‘
How does the Hydrostatic Bearing differ from Hydrodynamic Bearing?
Discuss the major advantage and major limitation of Round Key.
Mention the Design Requirements of Piston.

Briefly explain the Mode of Failure of Crank Shaft.

What is Spring Surge?

State the purpose of using Camber and Nipping in Leaf Springs.

PART B — (6 x 16 = 80 marks)

(a) (i) Explain the various steps involved in design process. (8)
(ii) Show that stress in a rod subjected to sudden load will be twice that
of gradually applied load. (8)

Or
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A hollow shaft of 40 mm outer diameter and 25 mm inner diameter is
subjected to a twisting moment of 120 Nm, simultaneously; it is subjected
to an axial thrust of 10 KN and a bending mement of 80 Nm. Calculate
the maximum compressive and shear stresses.

In a spur gear drive for a stone crusher, the gears are made of C 40 steel.
The pinion is transmitting 20 KW at 1200 rpm. The gear ratio is 3. Gear
is to work 8 Hrs per day, 6 days a week and for 3 years. Design the drive.

Or

Design a gear box for an all geared headstock of a lathe. The maximum
and minimum speeds are to be 600 to 23 r.p.m. respectively. Number of
steps is 12 and drive is from an electric motor giving 2.25 KW at
1440 r.p.m.

The 50 mm diameter main journal bearing of a two stroke petrol engine
has a radial load of 24000 KN and the speed of the shaft is 1000 rpm.
Recommended values of D/C = 1000, L/D= 1.6 and bearing pressure
6 N/mm?. Select a suitable oil to maintain hydrodynamic lubrication at
75°C. If the room temperature is 25°C, Determine the amount of artificial
cooling requi}'ed.

Or

(i) A 125 x 95 x 12 mm angle plate is joined to a frame by two parallel
fillet welds along the edges of 125 mm leg. The angle is subjected to
a tensile load of 180 KN. Find the lengths of the weld if the
permissihle static load per mm weld length is 415 N. (10)

(i) Detail the design procedure for flange coupling. (6)

Design a cast iron piston for a four stroke engine of bore 110 mm, stroke
130 mm and runs at a speed of 2300 rpm consumes 0.23 kg of
fue/KW/Hr. Maximum Gas Pressure and Break Mean Effective
Pressures are 6 MPa and 0.7 MPa respectively.

Or

Design the connecting rod of a petrol engine for the following
specifications : Piston diameter = 80 mm; stroke = 120 mm; weight of
reciprocating parts = 156N; length of connecting rod = 240 mm; maximum
speed = 2800 rpm; explosion pressure corresponding to 10° of crank angle
is 3 MPa; factor of safety = 6.
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Design a cantilever leaf spring to absorb 620 Nm energy without
exceeding a deflection of 150 mm and the permissible stress 876 MPa.

- The length of the spring is 600 mm. The modulus of elasticity is
- 0.21 x 10% MPa.

Or

Design a set of concentric springs for an aircraft engine valve to exert a
maximum force of 5 KN for a deflection of 40 mm. Take r = 800 N/mm?,
G = 0.8 x 105N/mm?.
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