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Diploma Engineering - SEMESTER-V « EXAMINATION - SUMMER 2013

Subject Code: 351902 Date: 14-05-2013
Subject Name: Design of Machine Elements
Time: 10:30 am - 01:00 pm Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
Q.1 (a)  Define factor of safety. State the factors affecting it.
(b)  What is standardization ? State its importance.

Q.2 (a) A cotter Joint is to resist an axial load of 40KN. The allowable stresses are
6 1=70N/mm” © =55N/mm’ and o, =140N/ mm®
Find i) Diameter of Rod ii) Diameter of spigot rod and iii) width and
thickness of cotter

(b) A Double riveted lap joint is to be used to connect two M.S.plates 10mm
thick. The diameter and pitch of the rivets are 20mm and 60mm
respectively. The allowable stresses for the plates and riveters are ¢ 7
=60N/ mmz, 7 =50N/ mm? and Gor =80N /mm? Find i) Strength of joint ii)
Efficiency of joint

OR

(b)  State advantages, limitation and application of knuckle joint.

Q.3 (@) A rocker arm has two arms 180mm and 200mm in length. The included
angle between the arm is 150° . It exerts a maximum load Of 3.2KN at the
valve end at a distance of 180mm from the fulcrum pin Centre. If the
allowable stresses are ¢ 1= 75 N/mm? 1t =60 N/mm? and Pb =10 N/mm?
Find (i) Diameter and Length of fulcrum pin, If 1/dp =1.2 (ii) Cross-
section of rocker arm near the boss if h/b =2.5

(b)  Calculate the Spring wire diameter and active number of turns for a closely
coiled helical spring from the following data

Range of service load ................. 2KN to 4KN

Spring deflection ~ ................. 7m

Spring Index ... 5

Spring shear stress ...l 400N/ mm?

Modulus of rigidity ~ .......ceeeeiii.. 8.3x104 N/mm®
OR

Q3 (a)  State the function and Explain design procedure of leaf spring.

(b) A flange coupling is required to transmit 60KW at 250 rpm Find

a) Shaft diameter if T = 60MPa
b) Number and size of bolts if, t bolt = 25 MPa
¢) Thickness and diameter of flange.
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Define eccentric loading. The frame of a “C” clamp has a regular section
of 90mm x 45mm. A maximum clamping load of 30KN is acting at a
distance of 155mm from the inner edge of the frame. Find the maximum
and minimum stresses induced in the frame section
Derive the equation for thin cylinder - pressure vessel relating to internal
diameter, internal gauge pressure and thickness.

OR
The cover of hydraulic press cylinder is secured by means of three steel
bolts. The inner diameter of cylinder is 80mm and the maximum water
pressure is 12MPa. If the allowable stress for the bolt material is 45Mpa,
find size of the bolts
A hydraulic press cylinder has internal diameter of 400mm and thickness
of 100mm. If the maximum circumferential pressure is 60 N/mm?. Find
the brusting pressure

Differentiate between journal bearing and antifriction bearing.
The compressive load on a screw jack is SOKN. Determine the diameter of
the screw and the height of nut if the allowable compressive stress for
screw material is75 N/mm®
And allowable bearing pressure for the bronze nut for low velocity is 16N/
mm”. Assume single start screw threads having 2 threads per cm

OR
Define Bearing. List the various bearing materials.
Define “Torsion”. State the fundamental eqation of twisting moment,
stating the meaning of each notations
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