Seat No.: Enrolment
No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION — WINTER - 2014

Subject Code: 351902 Date: 28-11-2014
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 to be Authentic.

Q.1 (@) Define “Factor of safety” and state the five factors on which it 07
depends.
(b) (i) Write short note on “Stress concentration”. 07
(if) Determine the force required to punch circular hole of 60 mm
diameter in a steel plate of 5 mm thick, having ultimate shear strength
of 80 Mpa.
Q.2
(@) List any four applications of Rivetted joint. Explain any five different 07
modes of failure of rivetted joint with neat sketch.

(b)  List any four applications of Cotter joint. Explain any five different 07
modes of failure of Cotter joint with neat sketch.
OR
(b)  List any four applications of Knuckle joint. Explain any five different 07
modes of failure of Knuckle joint with neat sketch.

Q.3 (@) List any three applications of Power Screw and draw neat sketch of 07
any four threads used for Power Screw.

(b) The compressive load on a screw jack is 50kN safe compressive 07
stress in screw is 100 Mpa, pitch of the single start square thread is 8
mm. Allowable bearing pressure 16 Mpa.
Find (i) Size of the screw. (ii) Height of nut (iii) Shear stress induced
in the nut.
OR
Q.3 (@) Define eccentric loading. State any five cases in which eccentric 07
loading is observed with neat sketch.

(b) A frame of a “C” clamp has rectangular cross section of 60 mm X 20 07
mm. A maximum load of 20 kN is acting at a distance of 70 mm from
the inner edge of the frame. Find maximum and minimum stresses
induced in the frame section.

Q.4 (@) Find the shaft diameter, number of bolt and bolt diameter for the 07
flange coupling used for transmitting power of 15 kW at 200 rpm.
Take allowable shear stress for shaft and bolt material ae 40 Mpa and
30 Mpa respectively and allowable crushing stress for bolt is 60 Mpa.
Take maximum torque is 25% greater than full load torque.

1/4



Q.5

Q.5

Ysr—9q

Yo —3

(b)

(a)

(b)

(a)

(b)

(a)
(b)

»

Calculate the spring wire diameter and active number of turns for a
closely coiled helical spring from the given data.
Range of service load : 2 KN to 4 kN. Spring deflection is 7 mm.
Spring Index is 5. Shear stress for spring 400 Mpa.
Modulus of rigidity is 8.3 X 10* Mpa.

OR
Define the lever and state two application of lever. Design a fulcrum
pin of a bell crank lever to lift a load of 2250 N acting at the end of
125 mm long arm. The effort is applied at the end of 150 mm long
arm. Allowable shear stress and bearing pressure for pin are 70 Mpa
and 10 Mpa respectively. Take L / D = 1.25 for pin.

Draw the neat sketch of leaf spring. A semi- elliptical leaf spring 800
mm long 50 mm wide is held together at the centre by a band 45 mm
wide. The thickness of each leaf is 5 mm. Calculate the number of
leaves to carry a central load of 5.5 kN. Take working stress of 450
Mpa. If two of these leaves are of full length, then find the deflection
of spring. Take E = 2.1 X 10°> Mpa.

Define “bearing life “. Differentiate between Journal bearing and
Antifriction bearing.

State four application of Pressure vessels. A C-I pipe of 200 mm
internal diameter and 3 mm thick is subjected to internal water
pressure of 1.2 Mpa. Find (i) Hoop stress (ii) Longitudinal stress (iii)
Maximum shear stress.

OR
Define pressure vessel and classify the pressure vessels.

Define bearing. A ball bearing 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 K =3 and Lo = 10°
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