3
Iys = L’;;’:—‘l +0.2 0.01 x 0.12842

+ % (0.12343 + 0.1766%)

= 1.67E-8 + 3.297E-5 + 2.462E-5

INA = 5.76E'5 m4

Now
M, _E
I R
Cp - EL _2x10" %576 « 107
M, 142 * 10°
R=2S8l.1m
From the properties of a chord ,
: /N
(2R-6)*6 =2 N I |
Lz L7\
162.25 - 3* = 4 ‘ T /
\ R
neglecting &* N /
L —
6 =0.0247 m
On removal of load, the total I has to be used.
Section a y ay ay? i
1 2E-3 0.405 8.1E-4 3.28E-4 1.67E-8
2 4E-3 0.2 8E-4 1.6E-4 5.333E-5
)> 6E-3 - 16.1E-4 4 88E-4 5.335E-5
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_ _ 16.1E-4
Y= 63

= 0.2683

I, = 4.88E-4 + 5.34E-5

= 5.413E-4

Iya = 5.413E-4 - 0.2683% x 6E-3

Iys = 1.094E-4m*

EI _ 2 x 10” x 1.094 x 10™*

R= EH
M 210 x 10°
R = 1042 m
5=_ %  -009m
104.2 x 2

Residual deflection = 0.247 - 0.019

= 0.0055 m
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CHAPTER 10

1. Oypc = Oyp

p = pgh = 10006 h = 0.01 h MPa

0 =P
pR
gp=- =— =-15
2 o Op
o= PR 0

Maximum principal stress theory

-100p=-4000orp =4 =0.0lh

.. h =400 m

Maximum principal strain

03-v (0 + 03) = 0y
-100p-v (-p-50p) = -400
or-85p = -400
J.p=4.706 = 0.0l h

h=470m

Total strain energy theory

p* + 2500 p* + 10000 p* - 0.6 (50 + 100 + 5000) p*> = 400>
or 9411 p*> = 400

p=4.123 = 0.0l h

S.,h=4123m

Maximum shear stress theory

gy - 03 = 0y,
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-p + 100 p = 400
orp=4.04 =0.01lh

. h =404 m

Shear Strain energy theory

(0, - ) + (0, - 03)* + (07 - 03)* = 20,,°
or (49p)> + (99p)> + (50p)* = 2 * 400?

orp = 4.666 = 0.0l h

. h = 466.6 m
2 7= FXCED g g
' 32

L Tr _O2SE3x IB-2 _ ooy

J 1.571E-8

g, =151, o, = -159.1

@) Tresca
o, = 159.1 x 2 = 318.3 MPa

(b) Hencky-von Mises

2 2 2
0+ 037 - 0105 = 0y°

159.1% + 159.12 + 159.1? = ¢, 2

yp
S Oy = 275.6 MPa
© Tresca ratio = 159.1 _
318.3
Hencky-von Mises ratio = 1591 _ 0.577
275.6
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t x 0.14

3. J= ———— =9817E-6m*
32
=. I
r J
.= 30x10°x005 _ . chg apa
9.817 x 107

o, = 152.8 o, = -152.8

01‘02 = Jyp

.. g,, = 305.6 MPa

Due to M
I = 4.909E-6m*

Now

o, _ M
y I

& 02 = 0
Tresca
o, - 0, = 305.6

o, = 305.6

M - 3056 x 10° x 4.909 x 107

0.05

30 kN.m
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Hencky-von Mises
012 + 622‘ gy 07 =
0] = 0y

M = 30 kN.m

Oyp

2
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CHAPTER 11

=]
6285 625
P } 23 ; P |
P _ 250
25 - 625 25 + 6.25
_ 250 x 1875 _ o0 am
31.25
— |~
I N I =l
20| /J ' ’
5 !
300 + P _ P -20
50 25 - 6.25

(300 + P) 18.75 = (P - 20) 50
5625 + 18.75 P = + 50 P - 1000
6625 = 31.25 P

P =212 MPa
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3.

Steel Ring

Oemax _ c
400 + 123.5 400 - 1235

= 1.893 MP,

Cr(?max
For shaft

Ogs :‘Pc

JE2 (1.893 P, + 0.3 P,) - 5.483E-13 P,

W =
R 2Ell
w, = 22 (p_4035P) = 3.25E-13 P,
IELL

0.005E-2 = (5.483E-13 + 3.25 E-13) P,

.. P = 57.25 MPa
Opmax = 108.3 MPA |
| 20-66  _20-66_ |
r D
4 ! ~
IPC - c4l  |oa=100
e
N | o7
20-B5——=——20Bb——
"~
51 L. ST
I .




Quter Cylinder

O, P

c

30.86 + 20.66  30.86 - 20.66

P, = 100 x 10.2 _ 19.8 MPa
51.52

Inner Cylinder

g, _ -P
51 + 30.86 51 - 30.86

_ 8186 x 193
2 20.14
o = 80.48 MPa
we = 2E=2 (100E6 + 0.3 x 19.8E6) = 9.535E-5m
2E11
wy = 12851“12 (-80.48E6 + 0.3 x 19.8E6) = -6.709E-5 m

0 =wg-w; = 1.624E-4m = 0.16 mm

o, _  -198
51x2 51 - 3086

g,_= - 100 MPa

5. wg = 9.535E-5
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18E-2

(- 80.48E6 + 0.4 x 19.8E6) = -1.306E-4 m

1E11

6 = 0.226 mm

6.

g, 50

30.86 + 20.66 51 - 30.86

0, = 127.9 MPa

Omax (0N internal surface of outer cylinder)

= 227.9 MPa
7.
2066 20-GC
L S
‘ _ ]I/ - [C!Z‘4 c_z O-I

A , -

| 208 3086y |

= 51 -] St ——=]
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