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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Sem. - V - Examination — June- 2011
Subject code: 351902
Subject Name: Design of Machine Elements

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 Authentic
Q.1 (@) Define machine design, name different types of such designs used in
practice. Explain any one type of such design.

(b) Define ‘Factor of safety’. list the factors affecting the value of ‘factor of
safety’. and explain stress concentration.

Q.2 (@) Write the uses and types of riveted joints in detail. name and draw figures
for types of failure of riveted joints.

(b)  Write down equation of different failure of cotter joint with resisting areas.

OR

(b) 1In a cotter joint the diameter of collar on the socket(d4) is twice the inner
diameter of socket(d1).the thickness of cotter is d,/4.if fs=2/5fcr,Prove that
the thickness (t2) of the collar on the socket is given by,t2=(5/16) xd1.

Q.3 (a) State the function of a leaf spring and explain the procedure of design of a
leaf spring and give the name of materials used in leaf spring.

(b) Explain design procedure of Bell crank lever and Rocker arm lever.

OR
Q.3 (a) In a Hartnell governor the length of ball arm is 180 mm and that of sleeve
arm is 160 mm.The centrifugal force developed by each ball is 0.7 KN.if
allowable bearing pressure of fulcrum pin is 10 Mpa and shear stress is 50
Mpa.find the diameter of fulcrum pin.(Assume 1/d=1.25)
(b)  Explain design procedure of flange coupling.
Q.4 (@) Explain design procedure of shaft in detail.
(b) List types of keys and Explain design procedure of key.
OR
Q.4 (a) Explain design of closed coil helical spring.

(b) A closed coil helical spring is to be design for loads ranging from 3KN to
3.5KN.the axial compression of spring is 8 mm and the spring index is 6. if
shear stress for spring material is 300 Mpa and G=80 Gpa. Find (1)Spring
wire diameter (2)Number of active coils (3)Stiffness of spring.

Q.5 (@) List machine elements subjected to Eccentric loading. and explain Design
procedure for machine elements subjected to Eccentric loading.

(b) The frame of a “C”-clamp has rectangular cross-section of 60 mmx 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.

Time: 02:30 pm — 05:00 pm
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OR
List types of pressure vessels, application of pressure vessels, and design
thin cylinder pressure vessel.
Explain selection procedure of Antifriction Bearings.
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