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Qr (35 marks)

It is required to design a spur gear speed reducer for compressor running at 250 rpm
driven by a 7.5 Kw, 1000 rpm electric motor. The Centre distance between the axes of
the gear shafts should be exactly 250 mm. The starting torque of the motor can be
assumed to be l50oh of the rated torque. The gears are made of carbon steel 50C4 (S,r
:700 N/mm2). The pressure angle is 20o. The factor of safety is 2 for preliminary design
based on the use of velocity factor.
(A) Design the gears and specify their dimension.
(B) Assume that the gears are manufactured to meet the requirements of Grade 6 and
calculate the dynamic load by using Buckingham's equation.
(C) Calculate the effective load.
(D) What is the actual factor of safety against bending failure?
(E) Using the same factor of safefy against pitting failure, specify suitable surface
hardness for the gears.

Qz (30 marks)
A transmission shaft, transmitting 8 Kw of power at 400 rpm from a bevel gear Gr to
a helical gear Gz and mounted on two taper roller bearings Bt and Bz is shown in fig
.1 . The gear tooth forces on the helical gear act at a pitch circle radius of 55 hr, while
those on the bevel gear can be assumed to act at the large end of the tooth at a radius
of 50 mm. the diameter of the journal at the bearing Br and Bz is 40 mm. The load
factor is 1.2 and the expected life for 90o/o of bearing is 10 000 h. bearings Br and Bz
are identical. The thrust force due to bevel and helical gears is taken by the bearing Bz
. Select suitable taper roller bearings for this application.
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Q.-A ( 25 marks )
It is required to design a split muff coupling to transmit 50 KW power at 120 rpm the
shafts, key and clamping bolts are made of plain carbon steel 30C8 (Srt:400 N/mm2),
The yield strength in compression is 1507o of the tensile yield strength. The factor of
safety for shafts, key and bolts is 5. The number of clamping bolts is 8. The coefficient
of friction between sleeve halves and the shafts is 0.3.
(A)Calculate the diameter of the input and output shaft.
B) Specify the length and outer diameter of the sleeve halves.
(c) Find out the diameter of clamping bolts assuming that the power is transmitted by
friction.
(D) Specify bolt diameter using standard empirical relations.
(E) Specify the size of key and check the dimensions for shear and compression criteria.

Q:-B (10 marks)
The following data is given for a 360o hydrodynamic bearing:
Length to diameter ratio (1), journal speed (1350 rpm) , journal diameter (100 mm),
diameteral clearance (100pm) and external load (9 KN).
The value of minimum film thickness variable is 0.3. Find the viscositv of oil that need
be used.
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