Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —V Examination Dec’11- Jan’12

Subject code: 351902/2351902 Date: 22/12/2011
Subject Name: Design of Machine element

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 Authentic.

Q.1 (@) (i) With the help of diagram describe the designing procedure for 07
machine element
(i1) Define (1) Compressive stress (2) Tensile stress (3) Shear stress

(4) Bending stress.
(b)  Describe in short 07
(1) Adaptive design (iv)  Factor of Safety
(i1) Developed design (iv)  Elasticity
(ii1))  New design
Q.2
(@) Two rods connected by Knuckle joint to sustain a maximum load of 07
40 KN. Design rod diameter, Knuckle pin diameter and thickness of
Single eye end. Design stresses are [o;] = 65 N/mm?, [1] = 50
N/mm?, [6c] = 120 N/mm®.
(b) Two 6 mm thick MS plate are joined by double riveted lap joint. 07
Determine diameter of rivet and pitch. Take [o,] = 50 N/mm?, [t] =
40 N/mm?, [6¢] = 90 N/mm?®.
OR
(b) State the application of Preferred number and standardize 6 speed 07
between 250 rpm to 1400 rpm
Q.3

(@) Design fulcrum pin and lever cross section of Bell crank lever for 07
taking vertical load of 5000N acting on long arm. Arms length of
lever are 500 mm and 125 mm. stresses [o;] = 80 N/mm?, [Pp] = 12
N/mm?, [t] = 40 N/mm?, L/d, for pin =1.25, assume h/t = 4 for lever
cross section (Neglect pin bending).

(b) A closed coil compression helical spring is design for load of 700 N. 07
The axial compression of spring is 25 mm and spring index is 8. If
shear stress for spring is 325 N/mm? and G=84 KN/mm” find.

(1) Spring wire diameter (ii) Number of active coils (iii) stiffness of
spring.
OR
Q.3 (@) A semi elliptical spring 900 mm long and 60 mm wide is held 07
togather at the centre by band 50 mm wide. The thickness of each
leaf is 6 mm. Find the number of leaves to carry a central load of 6
KN. Assume working stress of 500 Mpa.
If two of these leaves are of full length then find deflection of spring.
Take E=2 x 10° MPa.
(b) Describe the designing procedure for flange coupling 07
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Define eccentric loading. The frame of a ‘C’ Clamp has rectangular
section of 60 mm x 20 mm. A maximum clamping load of 20 KN is
acting at a distance of 60 mm from the inner edge of the frame. Find
the maximum and minimum stresses induced in the frame section.
(1) List the application of pressure vessels.
(2) Describe Lame’s theory in short for thick cylinder.

OR
The cover of steam engine cylinder is fitted by means of 12 bolts
using soft copper gasket. The initial tightening load on each bolt is
12 KN. The internal diameter of cylinder is 400 mm and maximum
steam pressure is 2MPa. If the allowable tensile stress for bolt
material is 46 MPa. Find the size of bolt. Take over all stiffness co-
efficient K=0.50
A cylindrical vessel has external diameter of 500 mm. The
maximum internal pressure is 2 MPa. Thickness of vessel is 20 mm.
Find Hoop stress, Longitudinal stress and maximum shear stress.
Also state type of vessel as per D/t ratio.

(1) State common material used for bearing.
(2) Write advantages and disadvantages of anti friction bearing.
(1) Give the advantages of standardization.
(2) State any four uses of riveted joins.
OR
State factors to be considered in selection of anti friction bearing.
Explain different types of keys used in engineering with the help of
neat sketch.
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