Example Problem # 1

A thin cylindrical vessel of 2.0 m diameter and 4.0 m length contains a
particular gas at a pressure of 1.65

2. If the permissible tensile stress of
the material of the shell iS150 N/mm?, find the maximum thickness required.
R T SR i

Data

Permissible tensile stress, o, = 150 N/mm? (Mpa)
L=40m

d=20m

p=1.65N/mm?
=32

Exa Prob! 2

A cylindrical compressed air drum is 2.0 m in diameter with plates 12.5 mm
thick. The efficiencies of the lorgitudinal (n,) and circumferential (n,) joints

are 85% and 45% respectively. If ter\sﬂemnﬂ\eMisn
limited to 100 MPa, find the i safe air pr

Data

Permissible tensile stress, o, = 100 MPa

L=40m n,=85%

t=12.5mm n.=45%

p=7?
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Example Problem # 3

A cylindrical shell, 0.8 m in a diameter and 3 m long is having 10 mm wall
thickness. If the shell is subjected to an internal pressure of 2.5 N/mm?,
determine

(a) change in diameter,

(b) change in length, and

(c) change in volume.

Take E = 200 GPa and Poisson’s ratio = 0.25.

Data

Diameter of the shell, d = 0.8 m = 800 mm.
Thickness of the shell, t = 10 mm.

Internal pressure, p = 2.5 N/mm?2,

éd, 6L and 6V =7
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| A copper tube of 50 mm diameter and 1200 mm length has a thickness of 1.2

mm with closed ends. It is filled with water at atmospheric pressure. Find the
increase in pressure when an additional volume of 32 cc of water is pumped
into the tube. Take E for copper = 100 GPa, Poisson’s ratio = 0.3 and K for
water = 2000 N/mm?. e
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Example Problem # 6

The internal and external diameters of a thick hollow cylinder are 80 mm and
120 mm respectively. It is subjected to an external pressure of 40 N/mmZ2and
an internal pressure of 120 N/mmZ2. Calculate the circumferential stress at
the external and internal surfaces and determine the radial and
circumferential stresses at the mean radius.

Data

d;=80 mm, d,=120 mm
;=120 N/mm?, p, =40 N/mm?

(aH)al (aH)i and (aH)mean i

(ar)mean =7
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gxample Problem # 7

The cylinder of a hydraulic press has an internal diameter of 0.3 m and is to
be designed to withstand a pressure of 10 MPa without the material being

stressed over 20 MN/m?. Determine the thickness of the metal and the hoop
stress on the outer side of the cylinder.

Data
d;=0.3 m=300 mm

o= 20 MPa

p; =10 MPa,
Thickness, t="7?
(04)o=7?
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'mmﬂ!ﬂ Problem # 8

(a) In an experiment on a thick cylinder of 100 mm external
50 mm internal diameter the hoop and longitudinal strains
strain gauges applied to the outer surface of the cylinder
60x10¢ respectively, for an internal pressure of 90
pressure being zero.

diameter and
as measured by
were 240x10°F ang
MP3, the externg

Determine the actual hoop and longitudinal stresses present in the oviing

if £ = 208 GPa and v = 0.29. Compare the hoop stress value so obtained with
the theoretical value given by the Lame equations.

(b) Assuming that the above strain readings were obtained for 2 thid

cylinder of 100 mm external diameter but unknown internal
calculate this internal diameter. Ciameter

Scanned by CamScanner



. e
Do - toows =g b) A 6n= A B
Di- Conn EL.2 o
— Ls ¢ (6W)- 53¢ [ g 40w
{H: 2"0)(,0 E. 268 6fe 6‘5 o /4 X
6. boxts Y- 0.2
- 4 g: A'/ﬂq
@‘; G oMY EH ,4&{:: 9 5 e
Q;O ggL/:,A»{ls ; 0:A’/>)
go* so+
LL
/ -~ ) A’: 9933/
?:H;%' (51 Ye. ‘V6s> . £, = <5L-V6H ,v<5-%> aiphes
15 20 e
: ¥ jo BN E /‘f'_f,;
/%oﬂ»‘a é{ m aMo[ 6L ’P' A: @
S §3-U Ml = Tz
e Rk ~q0. 2P — 3333_15
Zarw-q S~ As ‘—\ : A
,ga —_/EZ-—- 6;;&6}{:2A 7),_ ’7 F el
7 ’% En=2(3¢) D= 49 bnr
fo- p-E
’> "PI - A ’}ﬁ; “> 902
= /A‘ ‘_!3—«
s 0% A qu 60*
25
b=

Scanned by CamScanner



i
qif_ﬁ; Cﬂ;,o&ﬂ
DTS ER, § Y
. Chm
St I
M;J'g' QV - ¢ 105
e E . 000 Gk

¥y= 0125

Qigd end plobe
i> 6n , 6= 2

'63 Gu 4 GL u/L”" $J?H:L‘(‘/'
9. . 357

Hz ﬂ 9QZ__6_.XE%—(:) - 2393 M

YW oxET
&L= 6# 4. 4q MPe
%

|k |
1 — % (ng)’ (1009
210" Px 023 [ ¢ hrorc)yLssus = U1SEwe’
-ur (Yx!o"‘mi’
Y x 0.005%
deox 10t

P- 125C 768 Nim*
p =1 26 Ml

,‘;;> CLM}( in P—/ 7
P R | |~‘0\al vop 1(7.
ﬁ»ﬂb% imch [ ’éﬂ

Cv. )23 x00 w3

(-

. 4§ Ml

Scanned by CamScanner



