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UNIT -1
STRESS, STRAIN AND DEFORMATION OF SOLIDS

PART A
. Define tensile stress and tensile strain.
The stress induced in a body, when subjected to two equal and opposite pulls, as a
result of which there is an increase in length, is known as tensile stress. The ratio
of increase in length to the original length is known as tensile strain.
. Define compressive stress and compressive strain.
The stress induced in a body, when subjected to two equal and opposite pushes, as
a result of which there is a decrease in length, is known as compressive stress. The

ratio of increase in length to the original length is known as compressive strain.

. Define shear stress and shear strain.

The stress induced in a body, when subjected to two equal and opposite forces,
which are acting tangentially across the resisting section as a result of which the
body tends to shear off across the section is known as shear stress and
corresponding strain is known as shear strain.

. Define Poisson‘s ratio (May 2009)

The ratio of lateral strain to the linear strain is a constant for a given material,
when the material is stressed within the elastic limit. This ratio is Poisson‘s ratio
and it is generally Poisson‘s ratio

. Write the relationship between modulus of elasticity, modulus of rigidity and
Poisson‘s ratio ,Bulk modulus (May 2010,12)

The relationship between modulus of elasticity, modulus of rigidity and Poisson‘s
ratio is given by

E=2C(1+1/m)

E=3K(1-2/m)

E=Modulus of elasticity, C=Modulus of rigidity ,K=Bulk modulus,1/m=poisson’s ratio
. State Hooke*s law. (May 2010,13)

Hooke‘s law is stated as when a material is 1loaded within elastic limit, the stress
Is proportional to the strain produced by stress, or Stress/strain=constant. This

constant is termed as modulus of elasticity.
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7. Define stress and strain.
Stress: The force of resistance per unit area, offered by a body against
deformation is known as stress.
Strain: The ratio of change in dimension to the original dimension when
subjected to an external load is termed as strain and is denoted by e. It has no unit.
8. Define factor of safety
It is defined as the of ultimate stress to the working stress or permissible stress.
9.  Define modulus of rigidity
The ratio of shear stress to the corresponding shear strain when the stress is within
the elastic limit is known as modulus of rigidity or shear modulus and is denoted
by CorGorN
10. Define modulus of elasticity. (May 2012)
The ratio of tensile stress or compressive stress to the corresponding strain is
known as modulus of elasticity or young‘s modulus and is denoted by E.
11.What is the radious of mohr’s circle?
Radious of mohr’s circle is equal to the maximum shear stress.
12. Define principal stresses and principal plane.
Principal stresses:
The magnitudes of normal stress, acting on the principal planes are known
as principal stresses.
Principal plane:

The planes which have no shear stress are known as principal plane.
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UNIT-II

TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM

PART A

1. What are the different types of beams? (Dec 2010,11, May 2012)

Cantilever beam: A beam which is fixed at one end and at the other

end is known as cantilever beam.

. Simply supported beam: A beam supported or resting freely on the

supports at its both end is known as simply supported beam

Fixed beam: A beam whose both end are fixed or built-in walls is
known as fixed beam.

Overhanging beam: if the end portion of a beam is extended

beyond the support is known as overhanging beam.

Continuous beam: A beam which is having more than two supports

24
https://civinnovate.com/civil-engineering-notes/



Is known as continuous beam
2. Name the various types of load.
o concentrated load or point load
o Uniformly load
o Uniformly distributed load
3. Define shear force & bending moment at a section of a beam.
The algebraic sum of the vertical force at any section of a beam to the right
or left of the section is known as shear force.
The algebraic sum of the moments of all the force acting to the right or left
of the section is known as bending of the beam.
4. What is meant by point of contra flexure? (May 2008, 10, 13)
It is the point where the bending moment is zero where it change sign from

positive to negative or vice —versa.

5. Mention the different types of supports? (May 2011)
I. Fixed support
1. Hinged support
ii. Roller support
6. What is section modulus?

The ratio of Moment of Inertia of a section about the neutral axis to the
distance of the outer most layer from the neutral axis is known as Section
Modulus. It is denoted by Z.

7. Write the bending equation?

E/R= M/I=fIY

M = bending moment or f = bending stress

| = moment of inertia about N.A.

Y = distance of the fibre from N.A.

R = radius of curvature

E = young‘s modulus of beam

8. What are the assumptions made in the theory of simple bending? (May 2014)

The material of the beam is perfectly homogeneous and isotropic.
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I.The beam material is stressed, within its elastic limit and thus obeys Hooke‘s
law.
Ii.The transverse sections, which were plane before bending, remain plane after
bending also.
iii.Each layer of the beam is free to expand or contract, independently, of the layer,
above or below it.
9. Define neutral axis of a cross section
The line of intersection of the neutral surface on a cross-section is called the
neutral axis of a cross-section. There is no stress at the axis.
10. What is mean by negative or hogging BM?
BM is said to negative if moment on left side of beam is counter clockwise or right
side of the beam is clockwise.

11. Draw the rough sketch of SF abd BM for the beam given below.
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12. Draw the SF and BM diagrams for the simply supported beam of length L
subjected to UDL of w/m length throught its length.
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UNIT — 11
TORSION
PART A

1. Define torsion (May 2014)
A shaft is said to be in torsion, when equal and opposite torques are applied at the two
ends of the shaft. The torque is equal to the product of the force applied (tangentially
to the ends of a shaft) and radius of the shaft.
2. What are the assumptions made in the theory of torsion? (May 2010)
The material of the shaft is uniform throughout.
The twist along the shaft is uniform.
Normal cross sections of the shaft, which were plane and circular before
Twist; remain plane and circular after twist.
All diameters of the normal cross section which were straight before twist, remain
straight with their magnitude unchanged, after twist.
3. Write the expression for power transmitted by a shaft in Watts

P=2TINT/60

Where

N--- Speed of the shaft in rpm

T—NMean torque transmitted in Nm

P---- Power
4. The torque transmitted by a hollow shaft is given by

T =I1/16 x T (D*-d*)/D

Where T -maximum shear stress induced at the outer surface.

D- External diameter

d-internal diameter
5. Define polar modulus.
Polar modulus is defined as the ratio of the polar moment of inertia to the radius of
the shaft. It is also called torsional section modulus and is denoted by Zp.

6. Define torsional rigidity (May 2012)
Let a twisting moment T produce a twist of radian in a length | then
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T/J =CelL
Where C—modulus of rigidity of the material.
7. Why hollow circular shafts are preferred when compared to solid
circular shafts?
Comparison by strength;

The torque transmitted by the hollow shaft is greater than the solid shaft,
therebyhollow shaft is stronger than the solid shaft.
Comparison by weight:

For the same material, length and given torque, weight of a hollow shaft will be
less. So hollow shafts are economical when compared to solid shafts, when torque is
acting.

8. What is mean by spring? Name the two important types of springs.

Spring is a device which is used to absorb energy by taking very large change
in its form without permanent deformation and then release the same when its
required.
TYPES
Torsion spring
Bending spring
9. Distinguish between close and open helical coil springs.

If the angle of the helix of the coil is so small that the bending effects can

be neglected, then the spring is called a closed —coiled spring. Close —coiled spring
IS a torsion spring The pitch between two adjacent turns is small. If the slope of
the helix of the coil is quite appreciable then both the bending as well as torsional
shear stresses are introduced in the spring, then the spring is called open coiled
spring.

10. Define stiffness of a spring? In what unit it is measured?

Stiffness of a spring is defined as load per unit deflection. It is denoted by K and unit

IS N/mm.

11. Draw shear stress distribution of a circular section due to torque.

Torsion in shaft and combined stresses
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Unit - IV
BEAM DEFLECTION

PART A
. Write the maximum value of deflection for a cantilever beam of length L,
constant EIl and carrying concentrated load W at the end.
Maximum deflection at the end of a cantilever due to the load =WL3/3EI
. What are the different methods used for finding deflection and slope of
beams?

Double integration method

Mecaulay‘s method

Strain energy method

Moment area method

Unit load method
. State the two theorems in moment area method. (May 2014)
Mohr‘s Theorem-I: the angle between tangents at any two points A and B onThe
bend beam is equal to total area of the corresponding position of the bending
moment diagram divided by EI.
Mohr¢s Theorem-I11: The deviation of B from the tangent at A is equal to the
statically moment of the B.M.D. area between A and B with respect to B divided
by EI.
What is meant by elastic curve?
The deflected shape of a beam under load is called elastic curve of the beam,
Within elastic limit.
When Macaulay‘s method is preferred?
This method is preferred for determining the deflections of a beam subjected
to several concentrated loads or a discontinuous load.
What are the boundary conditions for a cantilever beam?
The boundary conditions for a cantilever beam are:
(i) Deflection at the fixed end is zero.

(if)Slope is zero at the fixed end.

7. What is meant by Double-Integration method? (May 2013)
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Double-integration method is a method of finding deflection and slope of a
Bent beam. In this method the differential equation of curvature of bent beam, El
d’y/dx*=M
M is integrated once to get slope and twice to get deflection. Here the constants of
integration C1 and C2 are evaluated from known boundary condition.
8. What is Modulus of resilience? (May/Jun 2013)
It is the proof resilience of the material per unit volume.
Modulus of resilience= proof resilience / Volume of the body
9. What are the limitations of double integration method? (Dec 2014)
1. Double integration method can be used only for beams with uniform cross
section
2. Itis useful only in cases where there is no change in loading.
10. Define strain energy. (Dec 2014)
Strain energy is the energy absorbed or stored by a member when work is done on

it to deform it.
11. State Maxwell’s reciprocal theorem.

The work done by the first system of loads due to displacements caused by a
second system of loads equal the work done by the second system of loads due to
displacemrnts caused by the first system of loads.

12. Write down the equation for the maximum deflection of a cantilever beam

carring a central point load W.

W L3
DEFLECTION Yc = Z8°E]
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UNIT -V
THIN CYLINDER, SPHERES AND THICK CYLINDER

PATR A

1. Distinguish between thin walled cylinder and thick walled cylinder?

In thin walled cylinder, thickness of the wall of the cylindrical vessel is less
thanl/15 to 1/20 of its internal diameter. Stress distribution is uniform over thethickness
of the wall. If the ratio of thickness to its internal diameter is more than 1/20, then
cylindrical shell is known as thick cylinders. The stress distribution is not uniform over
the thickness of the wall.

2. What are the two type of stress developed in thin cylinder subjected to internal
pressure. (Dec 2011,May 2012)
1. Hoop stress
2. Longitudinal stress
3. Define hoop and longitudinal stress (May 2013,Dec 2014)
Hoop stress:
The stress acting along the circumference of the cylinder is called circumference
or hoop stress
Longitudinal stress:
The stress acting along the length of the cylinder is known as longitudinal stress
4. For what purpose are the cylindrical and spherical shells used?
The cylindrical and spherical shells are used generally as containers for storage of
liquids and gases under pressure.
5. What are assumptions made in the analysis of thin cylinders?
Radial stress is negligible.
Hoop stress is constant along the thickness of theshell.
Material obeys Hooke‘s law.
Material is homogeneous and isotropic.
6. Write the change in diameter and change in length of a thin cylindrical shell due
to internal pressure, P.
Change in diameter 8d=PD? /2tE(1-1/2m)
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Change in length 8l= PDI /2tE(1/2-1/m)
Where P=internal pressure of fluid D= diameter of the
cylindrical shell
t = thickness of the cylindrical shell L= length of
cylindrical
1/m = Poisson ratio

7. What are the assumptions in lames theorem?

i) The material is homogeneous and isotropic
ii) The material is stressed within elastic limit
8. How many stresses are developed in thick cylinders? Name them.( May/Jun 2012)
Three types of stresses are developed in thick cylinders.
i)Radial stress
ii)Hoop stress
iii) Longitudinal stress
9. Write lames equation to find out stress in thick cylinder(Dec 2014)
Radial stress 6, =b/r’ -a
Hoop stress o, = b/r* +a
10. In a thick cylinder will the radial stress vary over the thickness of wall?

Yes, in the thick cylinder radial stress is maximum at inner and minimum at the
outer radius
11. Define radial pressure in thin cylinder.

The radial stress for a thick-walled cylinder is equal and opposite to the gauge
pressure on the inside surface, and zero on the outside surface. The circumferential stress
and longitudinal stresses are usually much larger for pressure vessels, and so for thin-
walled instances, radial stress is usually neglected.

12. How does a thin cylinder fail due to internal fluid pressure?

Failure of materials under combined tensile and shear stresses is not simple to predict.
Maximum Principal Stress Theory

Component fails when one of the principal stresses exceeds the value that causes failure
in simple tension

Maximum Shear Stress Theory

Component fails when maximum shear stress exceeds the shear stress that causes failure
in simple tension

Maximum Strain Energy Theory

Component fails when strain energy per unit volume exceeds the value that causes failure
in simple tension
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Question Paper Code : 97029

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2014.
Third Semester
Mechanical Engineering
CE 6306 — STREN GTH OF MATERIALS
(Common to Mechatronics Engineering, Industrial Engineering and Management,

Industrial Engineering, Manufacturing Engineering, Mechanical Engineering
(sandwich) and Material Science and Engineering)

(Regulatipn 2013)

Time : Three hours : | Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Derive a relation for change in length of a bar hanging freely under its our
weights.

2.  Write the relationship between shear modulus and young’s modulus of
elasticity. ynit 1 qno 5

3. Draw SFD for a 6 m cantilever beam carrying a clockwise moment of 6 kN-m
| at free end. unit 1 QIlO 11
4. What are flitched beams?

5. What is meant by torsional rigidity? unit3 Qno 5

6.  Differentiate open coiled and closely coiled helicél springs. unit 3 Q no §
7. What are the limitations of double integration mefhod? unit4 Qno 9

8.  Define strain energy. unit 4 Q no 10

9.  What is meant by circumferential stress?

10. Write down Lame’s equatipns.
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PART B — (5 x 16 =80 marks)

11. (@ (1) Derive an expression for change in length of a circular bar with
uniformly varying diameter and subjected to an axial tensile load
‘P’ (8)

(i) A member is subjected to point loads as shown in Fig. Q. 11(a).
Calculate the force P, necessary for equilibrium if P, = 45 kN,
P; = 450 kN and P4 = 130 kN. Determine total elongation of the
member, assuming the modulus of elasticity tobe E = 2.1 x 105 N/mm2.

unit 1 Q no 3 ®

B

®

P

%%
m

< 2500m

NS
Py
e

Fe

v

PI @J( 625 mnf |

125

1200 *‘_.‘iao
}é- n')m_-%F ‘%om mf?;;i
Fig. Q 11(a)

Or

‘(b) A metallic bar 300 mm (x) x 100 mm (y) X 40 mm (z) is subjected to a
force of 5 kN (tensile), 6 kN (tensile) and 4 kN (tensile) along x,y and z

directions respectively. Determine the change in the volume of the block.
Take E = 2 x 105 N/mm? and Poisson’s ratio =0.25. unit 1Qno 4

12. (a) Draw SFD and BMD and find the maximum bendin.g moment for the
beam given in Fig. Q. 12(a).

20kN  GkNlm

A J ' E

1 B C D
K 2Zm e 2m s Zmafe 2m3i
Fig. Q. 12(a)
Or
2 97029
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13.

14.

(b)

(a)

(b)

(a)

(b)

Prove that the ratio of depth to width of the strongest beam that can be
cut from a eircular log of diameter ‘d’ is 1.414. Hence calculate the depth
and width of the strongest beam that can be cut outof a ¢ylindrical log of
wood whose diameter is 300 mm.

Derive torsion equation. unit3Qno 1
Or

The stiffness of a close-coiled helical spring is 1.5 N/mm of compression
under a maximum load of 60 N. The maximum shearing stress produced
in the wire is 125 N/mm?2. The solid length of the spring (when the coils
are touching) is given as 50 mm. Find unit 3 Ono 3

(1) The diameter of wire

(i) The mean diameter of the coils

(i1i) Number of coils required.
Take C = 4.5 X 104 N/mm?.

Determine the deflection of the beam at its mid span and also the
position of maximum deflection and maximum deflection. Take
E =2 x 10° N/mm? and I = 4.3 X 10® mm*. Use Macaulay’s method. The
beam is given in Fig. Q. 14(a). ‘

ot 40 kN /m
AF——C‘:Q&AQAD B
. i
Keimde— 4 m —e~ Im =

Fig. Q. 14(a)
Or

Using conjugate beam method, determine the

(i) Slope at each end and under each load
(i) Deflection under each load.
for the beam given in Fig. Q. 14(b). Take E = 2 x 105> N/mm? and

I=10% mm*. .
unit 4 Q no 2

3kN A kN

e ——

e Im e 2 —im

Fig. Q. 14(b)

3 . 97029
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15.

(a)

(b)

Derive relations for change in dimensions and change in volume of a thin
cylinder subjected to internal pressure P. unit 5 Qno 4

Or-

Find the thickness of metal necessary for a thick cylindrical shell of -
internal diameter 160’ mm to withstand an internal pressure of 8 N/mm?,
The maximum hoop stress in the section is not to exceed 35 N/mm?.

unit 5 Q no 3

4 ' 97029
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|Question Paper Code : 77058

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015.
Third Semester
Mechanical Engineering

CE 6306 — STRENGTH OF MATERIALS

(Common to Mechatronics Engineering, Industrial Engineering and Management,

Industrial Engineering, Manufacturing Engineering, Mechanical Engineering

(Sandwich) Material Science and Engineering and also Common to Fourth Seme:c_ter
Automobile Engineering, Mechanical and Automation Engineering and Production

Engineering)

(Regulation 2013)
Maximum : 100 marks

Time : Three hours

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What do you mean by thermal stresses?

Draw the Mohr's circle for the state of pure shear in 2 strained body and mark
all salient points in it.

Define : unit 2 Qno 3

(a) Shearing force and

(b) Bending moment.
What is neutral axis of a beam section? How do you locate it when 2 beam is
under simple bending?

What is meant by torsional stiffness?
What are the uses of helical springs?

What are the advantages of Macaulay’s method over other methods for the
calculation of slope and deflection? :
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b o U WS ben the same beam carries 3 concentrated load of
¢ =N 2t ths Hee end?

istinguish between thin and thick shells. unit5 Qno 1

Stat he gssus e s s - =
i3tz the sssumpTons made in Lame’e theorem for thick cylinder analysis.
unit 5 Qno 7

i3} stecl i of diamer

: rnzal 35 mm 4::4 exte F"'T diameter 4‘3
d of 300 EN ;s plaeced
h: siress induced in steel
Izsticity of steel z2s

At a point i = sirained materizl the resultant intensity of stress across a
vertical plane is 100 MP2 tensile inclined 2t 35° clockwise to its normal
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Th=

is 30 J}Pz compressive. Determine graphiezlly using Mobr's circle
methoed - unit 1 Q no 7(B)
I} The position of princpazl planes and stresses across them and

ibe oormal and tangeniizl sress across a plane which is 607

i

clockwise to the veriical plane.
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shezring force and tendings moment disgrams and determins the point of

=‘i.lL"4.‘."':cA to uniformliy distribu :ed lcads of 3 EN/m

centrzied load of 8 EN az: C.

c- ~:

contra-fiexure i
over the pocruoon . AB and 2
Or

Toree beams have the same leagth the same allowszble stress and the

szme bending momen: ke cross-section of the beams are 2 sguare, 2

rectangie with depth twice the width and a crcle. Find the ratios of

weighss of the circuiar and the rectangular beams with respect to the

sguars beam.

£2} A brase tube of externzl diameter 80 mm znd internal diameter 50 mm is
Cosely Sted wa ste=l *"d of 530 mm diameter to form a composite shaft.
If 2 worgue of 10 KN is o be resiszed by thiz shaft Srd the maximum
stresses developed in each material and the ancgle of twist in 2 m lensth.
Taks modulus of :-_;_:1::’ of brass and steel zs 40 « 107 N/mm? znd
80 x 10° Nfmm® respectivels.-

Or

2
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14,

15.

(b)

(a)

(b)

(a)

(b)

, /m 1n
A close-coiled helienl spring is to have a stiffness O_f 900 i\arinf!
compression, with a maximum load of 45 N and a maximum she )i;
stress of 120 N/mm®, The solid length of the spring (1.c., coils touching) 18
A5 mm. Find ; unit 3 Qno 3
(1)  The wire diameter,
(1)  The mean coil radius, and

(ii)) The number of coils. Take modulus of rigidity of the material of the
spring as 0.4 x 105 N/mm?.

A horizontal beam of uniform section and 7 m long is simply supported at
its ends. The beam is subjected to a uniformly distributed load of 6 kN/m
over a length of 3 m from the left end and a concentrated load of 12 kN at

5 m from the left end. Find the maximum deflection in the beam using
Macaulay’s method.

Or

A cantilever of span 4 m carries a uniformly distributed load of 4 kN/m
over a length of 2 m from the fixed end and a concentrated load of 10 kN
at the free end. Determine the slope and deflection of the cantilever at

the free end using conjugate beam method. Assume El is uniform
throughout.

A thin cylindrical shell, 2.5 m long has 700 mm internal diameter and

8 mm thickness. if the shell is subjected to an internal pressure of 1 MPa,
find

(i)  The hoop and longitudinal stresses developed

(1) Maximum shear stress induced and

() The changes in diameter length and volume. Take modulus of
elasticity of the wall material as 200 GPa and Poisson’s ratio as 0.3,

Or

A thick cylinder with external diameter 320 mm and internal diameter
160 mm is subjected to an internal pressure of 8 N/mm? Draw the

variation of radial and hoop stresses in the cylinder wall. Also determine
the maximum shear stress in the cylinder wall, wit5Qno5

98
https://civinnovate.com/civil-engineering-notes/



RegNo:[ [ [ [ [ [[[[1[1]]

Question Paper Code : 27099

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2015.
Third Semester

Mechanical Engineering

CE 6306 — STRENGTH OF MATERIALS

(Common to Mechatronics Engineering, Industrial Engineering and Management,

Industrial Engineering, Manufacturing Engineering, Mechanical Engineering

(Sandwich) Material Science and Engineering and also Common to Fourth Semester

Automobile Engineering, Mechanical and Automation Engineering and
Production Engineering)

(Regulations 2013)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

" Differentiate Elasticity and Elastic Limit.

What is principle of super position?
Write the assumption in the theory of simple bending?
What are the types of beams?

The shearing stress is a solid shaft is not to exceed 40 N/mm? when the torque
transmitted is 20000 N-m. Determine the minimum diameter of the shaft.

What are the various types of springs?

What are the methods of determining slope and deflection at a section in a
loaded beam?

What is the equationvused in the case of double integration method?
State the expression for maximum shear stress in a cylindrical shell.

Define — hoop stress and longitudinal stress.
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PART B — (5 x 16 = 80 marks)

11. (a) A metallic bar 300 mm x 100 mm x 40 mm is subjected to a force of 50 kN
(tensile), 6 kN (tensile) and 4 kN (tensile) along x, y and z directions
respectively. Determine the change in the volume of the block.
Take E = 2 x 10° N/ mm? and Poisson’s ratio = 0.25.

Or

(b) A steel rod of 3 cm diameter is enclosed centrally in a hollow copper tube
of external diameter 5 cm and internal diameter of 4 cm as shown in
Fig-1. The composite bar is then subjected to axial pull of 45000 N. If the
length of each bar is equal to 15 cm, determine: (i) The stresses in the rod
and tube, and (i) Load carried by each bar. Take E for
steel = 2.1 x 105 N/mm?2 and for copper = 1.1x 10> N/mm?2.

7777773

"///II /4 :% % /Y
\ Copper
\\\\ | tuve

15cm

ALLELLALLRRLRRRRRRN Y
/7
LL
ALELLLALARALRRR RN

7)),
Ly

I P

i

E1E]

[
|

/ .tP-45000 N
Fig. 1

12.  (a) Draw the shear force and B.M diagrams for a simply supported beam of
length 8 m and carrying a uniformly distributed load of 10 kN/m for a
distance of 4m as shown in fig-2.

10 kN/m
A C D B
LN 4m se——3m —7
Ra ¢ 8m > Ry
Fig. 2
Or

(b) A steel plate of width 120 mm and of thickness 20 mm is bent into a
circular arc of radius 10 m. Determine the maximum stress induced and
the bending moment which will produce the maximum stress. Take
E =2 x 105 N/mm?2.

2 » - 27099

100
https://civinnovate.com/civil-engineering-notes/



13.

14.

15.

(a)

(b)

(a)

(b)

(a).

(b)

A hollow shaft of external diameter 120 mm transmits 300 kW power at
200 r.p.m. Determine the maximum internal diameter if the maximum
stress in the shaft is not to exceed 60 N/ mm?2.

Or

A closely coiled helical spring of mean diameter 20 cm is made of 3 cm
diameter rod and has 16 turns. A weight of 3 kN is dropped on this
spring. Find the height by which the weight should be dropped before
striking the spring so that the spring may be compressed by 18 cm. Take
C =8 x 10* N/mm?2.

A beam 6m long, simply supported at its ends, is carrying a point load of
50 kN at its centre. The moment of inertia of the beam is given as equal
to 78 x 106 mm*. If E for the material of the beam = 2.1 x 105 N/mm?2,
calculate : (i) deflection at the centre of the beam and (ii) slope at the
supports. ' '

Or

A beam of length 6 m is simply supported at its ends and carries two
point loads of 48 kN and 40 kN at a distance of 1 m and 3 respectively
from the left support as shown Fig-3.

Using Macaulay’s method find:

@) deflection under each load,

(i1)) maximum deflection, and

(ii1) the point at which maximum deflection occurs,

Given E =2 x 105N/mm?2 and I = 85 x 106 mm?*.

lum 140 kN
—1 m—» 1
<+ 3m - g
6
R, m Fa
Fig. 3

A boiler is subjected to an internal steam pressure of 2N/mm?2. The
thickness of boiler plate is 2.6 cm and permissible tensile stress is
120 N/mm?. Find the maximum diameter, when efficiency of longitudinal
joint is 90% and that of circumference point is 40%. '

: Or

Calculate: (i) the change in diameter, (ii) change in length and
(iii) change in volume of a thin cylindrical shell 100 cm diameter, 1 cm
thick and 5 m long when subjected to internal pressure of 3 N/mm2. Take
the value of E = 2 x 105 N/mm? and Poisson’s ratio, #=0.3.

3 27099

101
https://civinnovate.com/civil-engineering-notes/



Reg. No.

Question Paper Code : 57150

B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016
Third Semester
Mechanical Engineering

CE 6306 - STRENGTH OF MATERIALS

(Common to MecHatronics Engineering, Industrial Engineering and Management,

Industrial Engineering, Manufacturing Engineering, Mechanical Engineering (Sandwich),

Material Science and Engineering and also Common to Fourth Semester Automobile
Engineering, Mechanical and Automation Engineering and Production Engineering)

(Regulations 2013)

Time : Three Hours Maximum : 100 Marks

10.

Answer ALL questions.
PART - A (10 x 2 = 20 Marks)

Define principal planes.

Obtain the relation between E and K.

Discuss the fixed and hinged support.

What are the advantages of flitched beams ?

Draw and discuss the shafts in series and parallel.

List out the stresses induced in the helical and carriage springs.

How the deflection and slope is calculated for the cantilever beam by conjugate beam
method ?

State the Maxwell’s reciprocal theorem.
Differentiate between thin and thick cylinders.

Describe the Lame’s theorem.

1 57150
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1. @ @
(ii)

® @

© ()

PART - B (5 x 16 = 80 Marks)

A steel bar 20mm in diameter, 2m long is subjected to an axial pull of
50 kN. If E = 2 x 10° N/mm? and m = 3. Calculate the chgnge 1n the (1)
length, (2) diameter and (3) volume.

A mild steel bar 20mm in diameter and 40 cm long is encased in'a brass.-

tube whose external diameter is 30mm and internal diameter is’ 25mm.

The composite bar is heated through 80 °C. Calculate the stresses induced
in each metal. o. for steel = 11.2 x 107%; o for brass = 16.5 x 1076 per °C.

E for steel = 2 x 105 N/mm? and E for brass = 1 X 105 N/mm?.
OR

Two steel rods and one copper rod, each of 20 mm diameter, together
support a load of 20kN as shown in Fig. Q. 11 (b) (i). Find the stresses in
the rods. Take E for steel = 210kN/mm? and E for copper = 1 10 kKN/mm?.

[ 20 kN

Im

le— Steel

7Yy

Im Copper

Fig. Q. 11 (b) ()

Direct stresses of 140N/mm? tensile and 100N/mm? compression exist on
two perpendicular planes at a certain point in a body. They are also
accompanied by shear stress on the planes. The greatest principal stress at

@),

®

®

the point due to these is 160 N/mm?. ®)
(1) What must be the magnitude of the shear stresses on the two
planes ? ‘
(2) What will be the maximum shear stress at the point ?
2 57150
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12. (a) Draw SFD and BMD and indicates the salient features of beam loaded

Fig. Q. 12. (a) (16)
15 kN
10 kKN/m
mﬁmﬁvn'mm l
C B D
2m 7m T 1.50 m
Fig. Q. 12. (a)
OR

(b) (i) Find the dimensions of a timber joist, span 4 m to carry a brick wall
230 mm thick and 3m high if the unit weight of brickwork is 20 kN/m?.
Permissible bending stress in timber is 10 N/mm?Z. The depth of the joist is
twice the width. . )]

(ii) A flitched beam shown in Fig. Q. 12. (b) (ii) is used as a load carrying
member. Find the moment of resistance of the combined section and
bending stress in steel, if E,= 2 x 105 N/mm?, E, = 1.25 x 10 N/mm?.  (8)

100 mm

|_Steel Plate (12 x 100 mm)
150 mm

Fig. Q. 12. (b) (ii)

13. (a) A solid circular shaft 200mm in diameter is to be replaced by a hollow shaft the
" ratio of external diameter to internal diameter being 5:3. Determine the size of
the hollow shaft if maximum shear stress is to be the same as that of a solid
shaft. Also find the percentage savings in mass. (16)
OR
(b) (i) A closely coiled helical spring made from round steel rod is required to
carry a load of 1000 Newton for a stress of 400 MN/m?2, the spring
stiffness being 20 N/mm. The diameter of the helix is 100mm and G for

the material is 80 GN/m?2. Calculate (1) the diameter of the wire and (2)

the number of turns required for the spring. ()]
3 57150
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14.

15,

(a)

(b)

(a)

®)

(ii) A spiral spring is made of 10 mm diameter wire has 20 close coils, each
100 mm mean diameter. Find the axial load the spring will carry if the
stress is not to exceed 200 N/mm?. Also determine the extension of the
spring. Take G = 0.8 x 105N/mm?. @®)

A simply supported beam s‘ubjected to uniformly distributed load of w kN/m for
the entire span. Calculate the maximum deflection by double integration
method. ' (16)

OR

A simply supported beam AB of span 5m carries a point of 40 kN at its centre.
The value of moment of inertia for the left half is 2 x 108 mm* and for the right
half portion is 4 x 103 mm®. Find the slopes at the two supports and deflection
under the load. Take E = 200 GN/m2. (16)

(i) A cylindrical vessel is 2 m diameter and 5 m long is closed at ends by
rigid plates. It is subjected to an internal pressure of 4 N/mm?. If the
maximum principal stress is not to exceed 210 N/mm?, find the thickness
of the shell. Assume E = 2 x 10° N/mm? and Poisson’s ratio = 0.3. Find
the changes in diameter, length and volume of the shell. (12)

(i) A spherical shell of 1.50 m internal diameter and 12 mm shell thickness is

subjected to pressure of 2 N/mm?. Determine the stress induced in the
material of the shell. )

OR

(i) A spherical shell of internal diameter 1.2 m and of thickness 12 mm is
subjected to an internal pressure of 4 N/mm?. Determine the increase in
diameter and increase in volume. Take E =2 X 10° N/mm? and p=0.33.  (8)

(i) A steel cylinder of 300 mm external diameter is to be shrunk to another
steel cylinder of 150 mm internal diameter. After shrinking the diameter at
the junction is 250 mm and radial pressure at the common junction is
40 N/mm?. Find the original difference in radii at the junction.

Take E = 2 x 105 N/mm?2. ®

4 57150
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.
Third Semester
Mechanical Engineering
CE 6306 — STRENGTH OF' MATERIALS
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(Regulations 2013)

Tune : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define Young's Modulus.

2. ~ What do you mean by principal planes and principal stresses?

© ® NS s

11.

Draw the shear force diagram and bending moment diagram for the cantilever

beam carries uniformly varying load of zero intensity at the free end and
w kN/m at the fixed end.

List out the assumptions used to derive the simple bending equation.
Define torsional rigidity.

What is a spring? Name the two important types of springs.

List out the methods available to find the deflection of a beam.

State Maxwell’s reciprocal theorem.

Name the stresses develop in the cylinder.

Define radial pressure in thin cylinder.

PART B — (5 x 13 = 65 marks)

(a) (i) A compound tube consists of a steel tube 140 mm internal diameter
and 160 mm external diameter and an outer brass tube 160 mm
internal diameter and 180 mm external diameter. The two tubes are of
same length. The compound tube carries an-axial compression load of
300 kN. Find the stresses and the load camed by each tube and the
amount of its shortens. Length of each tube is 140 mm. Take E for
stee] as 2 x 10° N/fmm? and for brass 1 x 105 N/mm?. (10)
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12.

(&)

(@)

(b)

(1)

@)

(i)

@

(1)

@)

Two members are connected to carry a tensile force O_f 80 kN by a
t. Find the shear

lap joint with two number of 20 mm diameter bol 5
stress induced in the bolt. (

Or
A point in a strained material is subjected to the stress as shgwp in
fig. Q.11(b)(1)). Locate the principle plane and find the pr1n01p176
stresses. (e
40 N/mm?*
AEESE S A
/ D C o.
60 Nimm?  £o] 60 N/mm?
/ <

A B
0 A O A O A A O A A
40 N/mm?

Fig. Q. 11(b)(i)

A steel rod of 20 mm diameter passes centrally through a copper
tube of 50 mm external diameter and 40 mm internal diameter. The
tube is closed at the end by rigid plates of negligible thickness. The
nuts are tightened lightly on the projecting parts of the rod. If the
temperature of the assembly is raised by 50°C, calculate the
stresses developed in copper and steel. Take E for steel as

2 x 105 N/mm? and copper as 1 x 10 N/mm? and & for steel and
copper as 12 x 10°¢ per °C and 18 x 10~ per °C. ()

A simply supported beam AB of length 5 m carries point loads of
8 kN; 10 kN and 15 kN at 1.50 m, 2.50, and 4.0 m respectively from
left hand support. Draw shear force diagram and bending moment

diagram. (8)

A cantilever beam AB of length 2 m carries a uniformly distributed
load of 12 kN/m over entire length. Find the shear stress and

bending stress, if the size of the beam is 230 mm x 300 mm. 5)
. - Or ) -
Construct the SFD and BMD for the beam shown in fig. Q. 12(b)().
(6)
A 2.00m c 2.00m 8
0.50m
E 0.7‘3“7 D )
25kN

Fig. Q. 12(b)(i)
2 . | - 80197
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(i) Two timber joist are connected by a steel plate, are used as beam as
shown in fig. Q. 12(b)(ii). Find the load W if, the permissible
stresses in steel and timber are 165 N/mm* and 8.5 N/mm?
respectively. (N

W W
I

AL A T

RCCEFLCH

¥ 40 = 404
mm 10 mm

mm
Fig. Q. 12(b)(ii) Cross section

(8 G) A solid shaft has to transmit the Power 105 kW at 2000 r.p.m. The
maximum torque transmitted in each revaluation exceeds the mean
by 36%. Find the suitable diameter of the shaft, if the shear SL{'GSS
is not to exceed 75 N/mm? and maximum angle of twist 1s 15°ma
length of 3.30 m and G = 0.80 x 10° N/mm?. @8

(i) A laminated spring carries a central load of 5200 N and it is made

of ‘n’ number of plates, 80 mm wide. 7 mm thick and Igng'ih

500 mm. Find the numbers of plates, if the maximum deflection 18

10 mm. Let E = 2.0 x 105 N/mm?. ®)

Or .

) (@) A stepped solid circular shaft is built in at its ends and subject to an
: externally applied torque T at the shoulder as shown in

fig. Q.13(b)(@). Determine the angle of rotation & of the shoulder

section when T is applied. )
T ,
4— :
(ﬁ- d1, Ja d2,Je f |TB
L 1

Fig. Q.13(b)(1) :

(ii) A closed coiled helical spring is to be made out of 5 mm diameter
wire 2 m long so that it deflects by 20 mm under an axial
load of 50 N. Determine the mean diameter of the coil. Take

C=8.1x10* NNmm?2. (6)
(a) Cantilever of length 1 carrying uniformly distributed load w kN per unit

run over whole length. Derive the formula to find the slope and deflection
at the free end by double integration method. Calculate the deflection if,

w =20 kN /m, | = 2.30 m and EI = 12000 kN m?. (13)
Or
3 : 80197
108

https://civinnovate.com/civil-engineering-notes/



15.

16.

(b)

(a)

(®)

b)

(1)  Derive the formula to find the deflection of a sunply supported
beam with point load W at the centre by moment area method.  (8)

(1)) A simply supported beam of span 5.80 m carries a central pt_?int, load
of 37.50 kN, find the maximumm slope and deflection, let
El = 40000 kN m2. Use conjugate beam method. (6)

Calculate Change in diameter, Change in length and Change in volume of a

thin cylindrical shell 100 em diameter, 1 cm thick and 5 m long when subjected

to internal pressure of 3 N/mm? Take the value of E = 2 x 10° N/mm? and

Poisson’s ratio = 0.30. (13)
Or

Calculate the thickness of metal necessary for a cylindrical shell of
internal diameter 160 mm to with stand an internal pressure of
25 MN/m?, if maximum permissible shear stress is 125 MN/m? (13)

PART C — (1 x 15 = 15 marks)

The intensity of resultant stress on a plane AB (Fig.Q.16(a)) at appoint in
a materials under stress is 8 N/mm? and it is inclined at 30° to the
normal to that plane. The normal component of stress on another plane
BC at right angles to plane AB is 6 N/mm2. Determine the following.:

(1) The resultant stress on the plane BC

(1) The principal stresses and their directions

(1) The maximum shear stresses. (15)
c. 6 N/mm?
T 77 ¢ Frrelr 77,y b
8 N/mm?
P
O

A

Fig. Q. 16(a)

. Or
A water tank vertical wall is stiffened by vertical beam, and the height of
the tank is 8 m. The beams are spaced at 1.5 m centre to centre. If the
water reaches the top of the tank, calculate the maximum bending
moment on a vertical beam. Sketch the shear force and bending moment
diagrams. Unit weight weight of water = 9.8 kN/m3. (15)

4 80197
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Engineering and Production Engineering)

(Regulations 2013)

Time : Three hours . Maximum : 100 marks
' Answer ALL questions.

. PART A— (10 x 2 = 20 marks)

Derive a relation for change in length of a bar hanging freely under its own

weight.
2.~ What does the radius of Mohr’s circle refer to?

3.  Draw shear force diagram for a simply supported beam of length 4 m carrying
a central point load of 4 kN. .

4, Prove. that the shear stress distribution over a rectangular section due to shear
force is parabolic.

5. Draw shear stress distribution of a circular section due to torque.
6.  What is meant by spring constant?

7. Writg down the equation for the maximum deflection of a cantilever bear
carrying a central point load ‘W, o

8 Draw conjugate beam for a double side over hanging beam.
9 . 4 . 4 : v .
9. How does a thin cylinder fail due o internal fluid pressure?

9. Btave | ame's cyiations,
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PART B — (5 x 13 = 65 marks)
' kN. If
jec a tensile load of IGQ
11. (a) The bar shown in fig.Q.11(a) is sub_](.!(,ted to 1r(t)exN/mm2' o b e
the stress in middle portion is limited to 15 Dl e ie perina
diameter of the middle portion. Find also the ];angm b P modulus is
if the total elongation of the bar is to be 0.2 mm.

2.1 x 105 N/mmz2,

A
6 6 cm 160kN
160k I dia -
e—a _y e a—
F—— 400 mn, —
fig.Q.11(a)
Or

(b) A bar of 30 mm diameter is subjected to a pull of 60 kN. The measured
extension on gauge length of 200 mm is 0.1 mm and change in diameter
is 0.004 mm. Calculate :

() Young’s modulus
(i) Poisson’s ratio and

(iii) Bulk modulus.

12. (a)

fig.Q.12(a)

Or

(®) A beam of Square section is used as g b :
4 ¢ am wj : .
The beam is subjected to a shear force F g¢ a S‘:‘I':gne dxggonal honzpntal.
slllear In the cross section of the beam and dray on. Find the_mafnmum
diagram for the Py shear stregg distribution

71551
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13. (a ;
(@ A hollow shaft, having an inside diameter 60% of its outer diameter, 1s to

replace a solid shaft transmitting in the same power at the same speed.
Calculate percentage saving in material, if the material to be is also the
same.

Or

(b) Derive a relation for deflection of a closely coiled hehcfll spring subjected
to an axial compressive load ‘W'.

14. (a) Determine the deflection at its mid point and maximum deflection for the
beam given in fig.Q.14(a). Use Macaulay’s method.

E=2x 105N/mm?, I = 4.3 x 105 mm*.

 40kN/pm
A Sk D B
T }
klm-¥— 4m ——3{%— 2 m—\

fig.Q.14(a)

Or

(b) Determine the slope at the two supports and deflection under the loads.
Use conjugate beam method. E =200 GN/m?, 1 for right half is

2x10°mm*, I for left halfis 1x 10°mm* the beam is given in fig.Q.14(b).

I00kN
A .j,c

€9) ¢
k=2 —Ye— 2m —

fig.Q.14(b)

B

15. (a) Derive a relation for change in volume of a thin cylinder subjected to
internal fluid pressure.

Or

(b) Determine the maximum and minimum hoop stress across the section of
a pipe of 400 mm internal diameter and 100 mm thick, when the pipe

contains a fluid at a pressure of 8 N/mm?. Also sketch the radial pressure
distribution and hoop stress distribution across the section.

3 ‘ - 71551
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16.

(a)

(b

PART C — (1 x 15 = 15 marks)
(1) Dr.aw stress strain curve for mild steel and explain the salient
points on it. 7

(i) De.rgve a relat.ion _for change in length of a circular bar with
umiformly varying diameter, subjected to an axial tensile load ‘W (8)

Or

:a\:::e; ;1;:19 off500 mm intema} diameter and 20 mm thick is full. The

ety 1s of cast 1ron.and 1s supported at two points 10 m apart.
€ maximum stress in the metal. The cast iron and water weigh

72000 N/m® and 10000 N/m? respectively. )
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