Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER -V « EXAMINATION - WINTER 2012

Subject code: 351902

Subject Name: Design of Machine Elements

Time: 10.30 am - 01.00 pm

Instructions:

1.
2.
3,
4.
Q1 (3
(b)
Q.2
(@)
(b)
(b)
Q.3
(@)
(b)
Q3 (@
(b)
Q.4
(a)

Attempt any five questions.

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

English version is considered to be Authentic.

Define machine design, state the types of design and explain each in
brief.

What is standardization? and find out the standard six speeds
between 150 r.p.m to 480 r.p.m.

A Knuckle joint is to carry a tensile load of 20KN, permissible
stresses in Tension, shearing and bearing as 90 N/mm?, 60 N/mm?
and 75 N/mm?, Design a Knuckle joint.
Explain the design procedure for screw and nut of a power screw in
brief.

OR
Design a double riveted chain type equal cover butt joint to connect
two plates of 16mm thickness, The allowable stresses are o; = 100
MPa, T =80 MPa 6 = 150 MPa.

(i) State the fundamental equation of pure bending with notation.
(i) Draw at list four Geometric section and give modules of section
of them.
A semi — elliptical laminated spring 900 mm long and 55 mm wide
is held together by a central band 50mm long. If the thickness of
each leaf it 5 mm, Find the number of leaves required to carry a load
of 4500 N. Assume maximum working stress of 490 MPa. If the two
leaves extend the full length of spring. Find the deflection of spring.
Take E = 210 KN/mm?,

OR
Draw a neat sketch of a ball crank lever. Explain complete design
procedure of Bell crank lever.
Calculate the spring wire diameter and active number of turns for a
closely coiled helical spring from the following data :- (i) Range of
service load 2 to 4 KN, (ii) spring deflection 7mm, (iii) spring index
5, (iv) shear stress for spring 400 N/mm? and (v) modulus of
rigidity 8.3 X 10* N/mm?.

Design a rectangular key for transmitting 1400 Nm torque to the
pulley mounted on it. For shaft material, and key material, T =60
N/mm? and 6. = 100 N/mm?. Consider weakness factor for key way
as 0.8 and over loading torque of 25%. Take width of Key = 0.3 x
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Shaft diameter, and Thickness of key = 0.2 x Shaft diameter.
A triangular hole of equal side 2.5 cm each, is to punched in a 5 mm
thick plate having ultimate shear stress of 18000 N/cm? Find (i)
capacity of press required (ii) shear stress induced in the punch tool
if shear stress = %2 x compressive stress.

OR
State the assumption made in Lame’s theory and also state Lame’s
theory for radial and circumferential stresses.
A Pillar crane is fastened to the foundation by 4 bolts (two on — XX-
axis and two on Y'Y-axis). Equally spaced on a circle of 2000 mm
diameter. The diameter of flange is 2500 mm. Determine the
diameter of bolts to lift a load of 50 KN at a radius of 7500 mm.
Take o; = 100 MPa for bolt.

(i) What is coupling ? Explain types of coupling.
(i) A muff coupling is to be designed to connect motor shaft and
pump shaft of 35 mm. diameter, The motor is to transmit 8 KW at
500 RPM. Determine (i) size of muff (ii) shear stress induced in the
shaft and muff.
(i) State the relationship between bearing life, basic dynamic load
capacity and equivalent load on a bearing.
(i1) Show the film lubrication and boundary lubrication zone plotting
variation of co-efficient of friction ( p ) with operating value of
bearing characteristic number (Zn/P).

OR
(i) Explain in brief about the designation of antifriction bearings.
(i1) A radial ball bearing has a basic dynamic load capacity of 50
KN. If the rating life of the bearing is 6000 hrs, what equivalent load
can the bearing carry at 500 RPM.
State and explain technological and fabrication characteristics of
metal.
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