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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is Authentic
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Define Factor of safety. State any five factors affecting the factor of safety.
Define standardization and find out the six standardized shaft speeds
between 224 r.p.m. and 710 r.p.m.

A single rivetted double cover butt joint having 15 mm. plate thickness with
rivet diameter 20 mm & having pitch of 50 mm. Calculate efficiency of joint
if shear stress = 100 N/mmz, 6t = 80 N/mmz, 6¢r = 140 N/mm?. Draw the
neat sketch of joint.

Write down equations of any five failure of a cotter joint, showing the
resisisting area by sketch of each.

OR

Write down equations of any five failure of a knuckle joint, showing the
resisisting area by sketch of each.

Name type of threads used in power screw & with the help of neat sketch
state five elements of screw thread.
A machine frame has rectangular cross section. Width is being 1/3 rd of the
depth. A load of 40 kN. acts at a distance of 170 mm. from the Geometrical
axis of the frame section. If the allowable tensile stress for the frame section
is limited to 100 N/mm?®. Find the cross section of the frame.

OR
List types of leaf springs & its applications. Also draw the sketch of any one
type of leaf spring showing its various parameters.
5 kN load is applied to open the exhaust valve of an I.C. engine. The arms of
a rocker are 200 mm. & 300 mm. respectively. The angle between two arms
are 140°. The allowable tensile , shear and bearing stresses are 70 N/mm?,
40 N/mm*and 10 N/mm’
1) Design the fulcrum pin. ( assume L/d = 1.5 for fulcrum pin )
Also draw the sketch of rocker arm.

Draw the neat sketches of any four key & write its application.

A simple flange coupling is used to transmit power of 50 KW at 250 rpm.
Find out the following (i) diameter of shaft (ii) key dimensions. If the
allowable shear stress = 50 N/mm® 6t = 75 N/mm? ,ocr =120 N/mm?.

OR

Time: 02.30 pm — 05.00 pm
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Define eccentric loading and list five elements which are subjected to
eccentric loading with neat sketch.

A closed coiled helical spring is to be designed for loads ranging from 2
kN to 2.5 kN. The axial compression of spring for the load range is 8 mm,
mean diameter of coil is 36 mm. and spring index is 6. Calculate (i)
Diameter of spring wire. (ii) No. of active coils and (iii) Stiffness of spring.
Take G =8 x 10 * N/mm’.

Define pressure vessel and classify pressure vessel.
A C.I pipe of 200 mm internal diameter and 3 mm thick is subjected to
internal water pressure of 1.2 N/mm®. Find (i) Hoop stress (ii) Longitudinal
stress & (ii1) Maximum shear stress.

OR
Define bearing and classify the bearing.
A ball bearing is required to operate for 6 years at 8 hours per day at 1000
rpm. If the equivalent load on the bearing is 5 kN. Find the basic dynamic
capacity of bearing. Take 300 working days in a year. Take bearing constant
k=3 &rev. life Lyo=10°.
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