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CHAPTEB

Q.1

Q.2

Q3

Q4

A thin cylinder of inner sadius S00 mm and

thickness 10 mm is subjecled to an internal
pressure of 5 MPa, Tha average circumferential
slress is

fa) 100MPa
{c) 500MPa

©) 250MPa
(d} 1000MPa

A thin walled spherical shell is subjected lo an
internal pressure. If the radius of the shell is

_increased by 1% and the thickness is redu::edI

by 1%, with ha internal pressura remaining the

same, the percentage change in thcf
circumlerential stress s :
(a) 0 ) 1 .
{c) 1.08 {d) 202 i

I
Match List-l with List-Il ang select the correci
ansvzer using the codes given below: '
List-l (2D stress eystem loading}
A. Thincylinder under inlernal pressure
B. Thinsphere under internal pressure
C. Shaltsubjected to torsion
List-1l {Retlo of principal sirass}
1. 30

2. 10

3. -10

4. 20

Codes:
AB C

@4 2 3

by1 3 2

)4 3 2

@1 2 4

A thin cylinder wath closed lids is subjected to
an internal pressura and supporled at the ends
as shown in figure. The slate of stress al point x
is as represented by

Qs

S frenglh of Malenais

Py

”Preésii‘?fé‘?V essels

{a) =

® «}
@ -}

|

{d) —

I

Asserlion (A}: A thin cylindricat shellis subjected
to an internal ltuid pressure that induces a 20
slress slale in the matesial along the longitudinal
and circumferential directions.

Reason {R): The circumicrential steess in the thin
cylindrical shell is two limes the magnilude of
longiludinal siresses.



Q.6

Q7

QB8

Q9

{a) bolh A and R are irue and R is the corcect
explanation of A

{b) both A and A are lrue bul Ris not a correcl
explanation of A

(c) Aistrue bulR is false

{d) Aistalse bul Ris lrue

Assertion (A}: For a thin cylinder under internal

pressure. alieast three siraingauges are needed

lo know Ihe stress slate completely at any point

on (he shell.

Reason {R): I the principal stress direclions are

not kagwm, the minimum number of slrain gauges

neadcd is three in a biaxial field.

(a) both A and R are lrue and R is the correcl
explanalion ol A

{b) both A and R ara lrue but R is not a correcl
explanation ol A

{c) Aistrue butAis false

{d) Ais lalse bul Ris true

A lhick cylinder is subjoctad 1o an internal
pressure of 60 MPa. ! the hoop slress on the
outer surface is 150 MPa, then the hoop stress
on he imernal surface is

{a) 105MPa (b) 180MPa

{c) 210MPa (d) 135MPa

Consider the {ollowing statements:

1. When -?2 50. it is normally called as thin

cylinder.
2. Thin cylinders are subjected 1o hoop and
longitudinal stresses.
3. Steam pipes can be termed as thin cylinder.
Which ol these stalements are correct?
{a} bolh1and 2 {b) both2and3
{c) both1and3 (d) ¥.2and3

Wwhich ol the lollowing assumptions are made in

L.ame's theary of ihick cylinders?

1. The material is siressed wilthin the elastic
limit

2. The material is homogeneaus and isotropic.

3 All the hbres of the malerial are ree to

expand or conitact independenily withoul

being constrained by the adjacent fibres.
Select ihe correct answer using the codes given
below: '
{a) both 1and 2
{c) both2and3

(b) both1and3
(dy 1.2and3

0.1¢ Consider Iha lollowing statements at a given point

Q1

_in Ihe case of thick cylinder subjecied fo fluid

pressure:

1. Radial siress is compressive

2. Hoop slress is tensile

3. Hoop siress is compressive

4. Longiludinal stress is lensile and il varies
along the length

5. Longiludinal siress is lensile and remains
canslant along the length of the cylinder

Which of these stalements are correct?

{a) only1,2and 4 {b) only3and4

(cy only1,2and5 (dy only1,3and5

A thin cylindrical shell is subjecled lo internal
pressuie p. The Poissan's ratio of ihe malerial of
sholl is 0.3, Due 10 inlernal pressure, the shell is
subjected to circumnferential sirain and axial suain.
The ralio of circumferential sicain to axial sirain is
(a) 0.425 {b) 225

{c) 0.225 {d) 4.25

Q.12 Hoop stress and longiludinal siress in a boller

shell under internal pressuro are 100 MN/m? and
50 MN/m? respactively. Young's madulus of
elasticily and Poisson's ratio of the shell material
are 200 GN/m? and 0.3 respactively. The hoop
strain in the bailer shellis

(a) 0.425x 107 b) 0.500x 102

) 0575x 10 {d) 0.750» 1079

Q.13 Malch List-i with List-Il and select the carrecl

answer using the codes given below:
List-

A, Wirewinding

B. Lame’stheoty

C. Solid sphere subjected 1o uniform pressuie
on the surfac

D. Aulofreliage

List-It

Hydrostalic stress

Strengthening of thin cylindrical shell
Sirengthening of thick cylindrical shell
Thick cylinder

PN N

' Pressure Vassels

L) 2 (d 3.{(a) 4 (a)
1. {d)

12. (a) 13. (d)

[ L O L]  Préssure Vessels

1.

{b)
r=500mm
{=10mm
- p=5WMPa
e 5x500
%= T 10
,  =250MPa
(d)-
pr
%=
p(1.01r) pr
= =1.0202=—
% = Toom 2023

. Percemage change

(o202 -2
- __?{—‘ %100 =2.02%

!

{a)

Point x 15 subjected lo orcumierenual and
longitudinal stress; i.e., lensile stress on all faces.
Shear is absent because vesse! is supporied
freely outside.

(b}
In thin cylinders, the magnilude of radial siress
is very much smaller than the mgnimde of hoop

5.{6) & (d 7.1(c)

Codes:

A B CD
@2 4 3 1
bya 2 1 3
4 2 3 1
@z 4 1 3

B.{b) 9.{d} 10.(¢}

and longitudinal siresses.
Tnerefore, for all practical purposes, radial siress
in thesa cylinders are neglecled. ’

()
For thin cylinder, radial stress can be neglecied,
so only longitudinat and circumferential siress

. haveto be measured. So only two strain gagues

are needed.
(c}
Internal pressure,
p, = 60MPa
o, = p";?_ {§+1}
=it
Given, ¢, = 150MPa, whanr=7,
2 |2
150 = 6051—5{Z+1
-2\
2 .
= 120~
o=t
o %185
z-r 120 4
2 9
=3 - = =
53 5
Atr=r1.



0 = B0ptsd{Z+1
©URR1E
59
= BOx—¢-+1
et
= 210MPa
(k)
T Tl Thick
Limiting proportions. dit>20 air<25
Statcally detenminate s No
Stross stalo Mombrane Iriaxiaf
Le. biaxial
Stress ~ radlal, o, zomo vories with radius
~ongantiol, o,| unform | varlas with mdius
—oxial, o, urffom uniform
{d}
Bd pd
Oy = ~—, = —_
= YT

12.

pd
£, = -2—[5-[\—

2

0.425 pd

(€
. pafl_
Bi= 215[2
€& _ 0425 _
€ 0.1 5

(a)

X

o] -

4,25

2E

_Oipd
£

g, = 100 MN/m?, a, = 50 MN/m?
E=200GN/m? v=03

1
£,= E{O'n —’.10',)

1
= e e (100 - 50%0.3) x 10°
T e

=0425 x 103

T
2

'



