Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V « EXAMINATION - SUMMER » 2015

Subject Code: 351902 Date: 04-05-2015
Subject Name: Design of Machine Element
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is considered to be Authentic.
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(a) Define Factor of safety. State any five factors affecting the factor of 07

safety.
(b) Define 07
() Brittleness (v) Bearing Stress
(i) Compressive Load (vi) Shear Stress
(i) Buckling Load (vii) Bending Stress

(iv) Bearing Load

(@) A Cotter joint is subjected to an axial load of 50KN. The allowable 07
stress for material of all parts are o; = 60 Mpa , T = 40 Mpa , 6¢ =
100 Mpea.
Calculate (i) Enlarged diameter of spigot end. (i) Diameter of spigot
collar. (iif) Width of Cotter.

(b)  With the help of neat sketch explain Different failures in rivet joint. 07
Also state the equation for designing rivet joint.

OR

(b) (i) Give the difference between Knuckle joint & Cotter joint. 07

(i) Explain the types of Riveted joint.

(@) For operating the exhaust valve of petrol engine, the maximum load 07
exerted on the valve is 3 KN. The arms of rocker arm lever are 150
mm and 200 mm respectively and the included angle is 140°. Find
(i) Diameter and length of fulcrum pin. (ii)Height and width of arm.
Take I/dp =1.20. h/t=2.5 ,6; =70 N/mm? ,t = 40 N/mm? and o = 8

N/mm?®.
(b)  Explain the functions and Design procedure of Leaf Spring. 07
OR
(@) Explaine Design Procedure of Flange coupling. 07

(b) A closed coil helical spring is to be design for loads ranging from 07
2250N to 2750N.The axial compression of spring is 6 mm and the
spring index is 6. If shear stress for spring material is 420 N/mm’ and
G=0.84 x 10° N/mm?. Find (1) Spring wire diameter. (2) Number of
active coils. (3) Stiffness of spring. (4) Mean diameter of coil.

(a) Define eccentric loading. The frame of a ‘C’ Clamp has rectangular 07
section of 90 mm x 45 mm. A maximum clamping load of 30 KN is
acting at a distance of 155 mm from the inner edge of the frame. Find
the maximum and minimum stresses induced in the frame section.

(b) Classify the pressure vessel and write the use of Pressure vessels. 07
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OR

A cylindrical vessel, 800 mm diameter has maximum internal pressure
of 3 N/mm?®. If the thickness of vessel is 25 mm. Find Hoop stress,
Longitudinal stress and maximum shear stress. Also state type of
vessel as per D/t ratio.

60 KW power is transmitted by a protected type flange coupling at
250 rpm. Allowable shear stress for shaft is 60 N/mm? and for bolt is
25 N/mm?. If maximum torque is 20% higher at full load then
calculate (1) Shaft diameter (2) Number of Bolt (3) Size of bolt.

Explain different types of keys used in engineering with the help of
neat sketch.
1) Draw figure of Knuckle Joint.
2) State the use of following materials.
(i) Grey Cast Iron (ii)High carbon steel (iii) Aluminum alloy (iv)
Phosphorus bronze.
OR
1) Draw anti friction bearing and show different part of it.
2) State the factors to be consider for selection of anti friction
bearing.
A ball bearing is required to operate for 5 years at 8 hours per day at
100 rpm. If the equivalent load on the bearing is 6 kN. Find the basic
dynamic capacity of bearing. Take 300 working days in a year. Take
bearing constant K = 3 & L, = 10°.
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As slel AU 50 KN aellal ek Aclell &, ditloll s 07

QUL M2 Hlot ™ 6, = 60 Mpa , T = 40 Mpa , 6 = 100 Mpa.
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