g, P

[

30.86 + 20.66  30.86 - 20.66

g3 =5.05P,

g, + 50 P

c

51 + 3086 51 - 30.86

o, + 50 = 4.06 P,

0, = 4.065 P, - 50

18E-2
w 5.05P, + 0.3 P
E 2ES ( c c)
— 4.815E-6 P,
w, = 28E2Z 4 065P,-50 + 0.4P)

8.037E-6P, - 9E - 5
but due to pressure above,
WE = W[
. 4.815E-6 P, = 8.037E-6 P, - 9E-5

= 27.9 MPa

.03 = 141.1 MPa

Omax (On Inner surface of outer cylinder)

= 241.1 MPa
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Ap = 0.0236 m?

A, = 0.0393 m?

At inner and outer surfaces g, = 0
& es = €p

At outer surface

€s (os — v, Tgp)

|

s

At inner surface
€ = 1 (o5 — VRTg)
Eg

1

or é—(ow—vsoGF)=—(ow—

S

"o - 3 o = 2015 - 0.860y
ors - 201 - 0.3 gy - 0.860y = 0
Due to axial load
P =04 A, + o5 Ap
-5 = o015 ¥ 0.0393 + o5 * 0.0236

.. O—LS = "127.2 = 0.6 GLB

101

Vg Ogp)




From Lame line

25 + 11.11 25 - 11.11

Oy = 2.6 P,

At the common surface

~ Vg Oy * Vg P) = Ei (0,6 = Uy Og + VP)

S

m| €

i (0
EB 6B

or2opg-080 5+ 0.8P, =0y -0305+ 03P,
-3333P.-0.805+0.8P,=2.6P.-0.30+ 03P,
-2.533 P, - 0.8015 = 2.9 P, - 0.3 0

os = 18.11P, + 2.667 o, g

From 1

ois - 205 - 0.3 * 1.6 P, + 0.8 * (-2.667P,) = 0
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og - 0.50;5 + 1.307P, =0
Rewriting 2, 3 and 4

os + 0.6 o5 =-127.2

ors - 2.667 015 - 18.11 P, =0
Ors - 2015 - 2.614 P, =0
Solving the above,

os = - 96.52 MPa

og = -51.14 MPa

P, = 2.2 MPa
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CHAPTEE. 12

EI ﬂ_—Py+M
dx2

Let o> = P/EI
9-212+a2y=w1~:1
dx

The complete solution is

y = A cos a x + B sin ax + M/(Ela?)

dy = -qa Asin ax + a B cos o x
dy =-a’>Acos ax-a’Bsinax
d%x
@x=0,y=0
= - M/(Ela?)
dy
X=O, - =O .B=O
@ dx
@X=f, gﬁ_:o
de

-a?Acosal =0 orcosal =0

ieal

. P,

/2

n2El
4P
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2. EI %3=—Py+R(Q—x)

d%y _ R,
a—;*dz)'-—E—I(Q X)

sina{

Sy = %[—ﬂcosax+ + (0 - x)]
@x=10y=0
0= R [-0 cosal + SmaQ)

P o
ortana { = ol
Hence o ¢ = 4.5 rads
so that P, = 20.25 EI/¢?

4 _ 4

3. I 1t(0.1564 0.11% _ 1766E-5
A = 8.168E-3

k? = 2.162E-3 k = 0.046 m

P, = 363.1 kN
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g A _ 540E3 x 8.16E-3

Pl‘ = r - 1 r /
- 0\2 1+ 1 N p 36
E 1600 \2.162E-3
4410.7
= = 386.7 kN
1 + 104
?El _ UcA
2 2
1 +a —Q
o]
1307230 _ 540E6 x 8.168E-3
¢ { 1 ¢
+ *

1600  2.162E-3

or 2.964 (1 + 0.289 ¢2) = ¢2

2.964 + 0.857 % = ¢2

f =455 m
4,

2
30E3 = X fI

2
(= B0E3x18 L en ooy

n? x 196.5E9

n(0.1* - d%
64

3.48E-6 =

7.09E-5 - 0.1 = -d*

d= J291E-5 =0.0734 m
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A = 3.617E-3 k* = 9.62E-4

152

— = 26.67
9.62E-4

a=2567x 292E4 _ 09754
152

1

9113
5. I= Z[(36E-3)* - (24E-3)"]
64
= 6.61E-8 m*
A = 5.655E-4m? k* = 1.17E-4
o = ofTE
P, = olTEA = 1255.4T
p . _ 325B6 x 5.655E-4  _ 183.79E-3
R s 2.1397
1 1
1 + X
7500 ~ 1.17E-4
= 85696 N

Equation 1 = Equation 2

ST = 68.4°C
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_14 _ _14
6. 1= FGBE 364 25E-3) _ 5.449E-8m*

A = 4.712E-4m?

kK = 1.156E-4m? = 115.6 mm?

¢ (mm) 600 1000 1400 1800
(2/k)? 3113 8650 16950 28020
1/Pg 6.667 8 9.09 11.36

Plot 1/Pg against (£/k)?

62

Ve

z
(Vk)
From graph,
Intercept = —— = 62 & P, = 0.162
oA
o, = 2162 _ 344 Mpa
A
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Also from graph

From graph

0\
(—) = 30000
R

1/Pg = 11.25
Pr = 0.0889
-4
a x 30000 _ 345 x 4.712 x 10
0.0889
= 0.829
1
a =
36200
g. A
7 Py =

8]

or R -

Q

A

Let g, = 350 MN/m?

1+al

For [

~l e~

¢

)

] =50 & a = 1//8000
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