Enrollment No: Exam Seat No:

C. U. SHAH UNIVERSITY

Winter Examination-2019

Subject Name : Design of Machine Elements
Subject Code : 2TEOSDME1 Branch: Diploma (Mechanical)
Semester : 5 Date : 16/11/2019 Time :10:30 To 01:30 Marks : 70

Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Attempt the following questions: (14)
1 Which stress is induced in cylinder wall due to side thrust of the piston?
a) Axial stress  b) Hoop stress  c) Longitudinal stress d) Bending stress
2 Why are mechanical springs used?
a) To apply force b) To store energy c) To measure force d) All of the above
3 The sleeve or muff coupling is designed as a
a) Thincylinder b) Hollow shaft c) Thick cylinder  d) Solid shaft
4 Section modulus of a beam is always given by formula
I1d"~3/32 b) bd"2/6 ¢) I/y(max) d) I'y
5 Which type of stress is induced in a screw thread ?
a) Torsional shear stress  b) Buckling load c) Bearing pressure
6 In design process, which step is followed after defining the problem?
a) Analysis b) Synthesis c) Optimization d) Evaluation
7 Stress induced on contact area between cotter and socket collar is
a) Tensile stress b) Direct shear stress c) Crushing stress d) None of the above
8 Which of the following ergonomic factors are encountered in engineering

applications?

a) Thermal radiations b) Lubrication failure c) Fatigue d) Corrosion
9 What is the step ratio for R40 series?

a) 1.44 b) 1.05 c) 4.0 d) 0.4
10 Punching operation is an example of

a) Static load b) Impactload c) Fluctuating load d) None of the above
11 Which material cannot be used to manufacture shafts?

a) Plain carbon steels Db) Cast iron c) Both a. and b. d) None of the above
12 Which type of screw fasteners are threaded at both the ends?

a) Throughbolt  b) Tap bolt  c¢) Studs d) All of the above
13 Universal coupling isatypeof

a) Flexible coupling b) Rigid coupling c) Both a. and b.
14 What is the S.I unit of kinematic viscosity?
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a) N-s/m? bym?/s c) N-s m? d) None of the above

Attempt any four questions from Q-2 to Q-8
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Attempt all questions

Write various types of riveted joints with neat sketch and explain failure of riveted
joint.
What is standardization? State its importance.
Attempt all questions
Discuss the main factors affecting the design of machine elements.
Write difference between ‘V’ Threads and Square Threads.
Design a cotter joint to support a load varying from 120KN tension. The material used
is carbon steel for which following allowable stresses may be used. The load is
applied statically.Tensile stress = 80 MPa. Shear stress = 45 MPa Crushing stress =
190 MPa
Attempt all questions
Explain the difference between clutch and coupling.
A closed coil helical spring has 20 turns of 16 mm diameter rod. The mean coil
diameter is 160 mm. the spring carries axial load of 1.2 KN. If G = 84 GPa, find

1) maximum value of shearing stress

2) deflection of spring

3) spring stiffness
Attempt all questions
Thickness of a thin cylinder having 500 mm internal diameter is 20 mm. the cylinder
is subjected to internal pressure of 2 N/mm?. Determine hoop stress, longitudinal
stress and shear stress for the cylinder.
Explain construction of antifriction bearing with figure.
Attempt all questions
A bell crank lever is to be designed to lift the load of 10 KN acting at the end of short
arm of the lever. The length of short and long arm is 500 mm and 750 mm
respectively. Allowable shear stress and tensile stress for lever and pin materials is 60
N/mm? and 80 N/mm? respectively. Allowable bearing pressure for pin material is 8
N/mmZ. Determine the dimension of the fulcrum pin.
For pin, L/d = 1.25
What is coupling? Explain types of coupling and write their applications.
Attempt all questions
State the function and explain design procedure of leaf spring
Explain design procedure of shaft in detail.

S Page 2 of 4

(07)
(07)

(07)
(07)

(14)

(07)
(07)

(07)

(07)

(07)
(07)



Q-1

0

Q1

R

3

¥

oAl

Attempt following MCQs:

YlReot oll UEs Y2 ol Al Alcllos? Hi 520 U Geeld B,
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R) gU U ¥) Aoslol AU
H3ollsct @Yot 2w 12 GuAll 8.
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1) M"3/32 ) bd"2/6 3) 1/y(max) ¥) 17y
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5l2? U WH2 SR ol Sloese ARA WA sl YSIR oll U Glot AURL BD.
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Attempt all questions
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Attempt all questions
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Attempt all questions

120 kN Jtll UAA Ul AU (Lo HIR 5l2R Blo2all SISt 5. slolot et HEllauet U2
AAANA A 1A Yol B, e RER5Al AL B. 2o EBA RU=80 MPa, 2R Ru=45 MPa, 520l

RU=190 Mpa.

Attempt all questions
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Attempt all questions
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Attempt all questions
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Attempt all questions
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