ENT OF INERTIA

A0

clemental area and square of the
between the centroid of area and the
[loment of Inertia” about the

dA

),

\\I

b
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C

ed second n

loment of area because first
"elemental area is d. .y and dA.x; and if 1t is
lied by the distance,we get second
clemental area as (dA.y)y and (dA.x)x.
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- Polar moment of Inertia
Perpendicular Axes theorem)

ertia of an area about an axis perpendicular
ea 1S called “Polar Moment of Inertia”
1bol I or J or Ip. The moment of

n area in xy plane w.r.to z. axis is IZZ=IP=J=

2+ y2) dA = Jx2dA + [y2dA = L, L,

Y a X

’
v
v
‘ ’ ’
’

Z X
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ICULAR AXIS THEOREM

ea w.r.t. an axis perpendicular to

f area is equal to sum of the M.I. about any
ly perpendicular axes in its plane, passing

point of intersection of the polar axis and the
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1lel Axis Theorem

\ 4 \ 4
X www.bookspar.com | Website for Students | X
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of mertia of any area about an axis xx 1s
about parallel centroidal axis plus the
area and square of the distance
1 the two axes

Gyration

i1s the perpendicular distance at which the whole area may be
assumed to be concentrated, yielding the same second
moment of the area above the axis under consideration.
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- XX and

XX

T-8

), ¢

yy
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P are called the radii of gyration




T-9
NERTIA BY DIRECT INTEGRATION

Dl B il

orizontal centroidal axis :

i y
)" ._J<._.- ...... S o X,

ered=d/2, the
distance between axes xx
and XoXo - X

—bd*/12+(bd)(d/2)*
=bd’/12+bd’/4=bd’/3




-y)
-y)/h

|
Ui

0

=bh>/12

ailar triangles

h-y)y*.dy)/h

V
=b[ h(y’/3)—y*4 ]/h

h
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-Ad

_i E A:lz

h3/12 — bh/2 . (h/3)2 = bh3/36
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t 1its centroidal axis:

T-11




T-12
3. CIRCULAR AREA:

1- Cos20)/2} d® *

4] [
k0
= R¥/4[x - 0] = nR*/4

Ixoxo= T RY4 = nlXidusioin

271
) — Sin26/4]
0



T-13
4. SEMI CIRCULAR AREA:

Cos26)/2) do

~ [6/2 — Sin20/4]
- 0

R¥4[r/2 - 0] = nR%/8
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T-14

)
- tR?/2 . (4R/37)?

0.11R*
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n20 do

T-15

),

C0s20)/2) do

N —

- m/2 4R/3n
/4] [06/2 — (Sin2 0)/4]
.‘ ;

0

= R4 (TC/ 1 6 - O) : nR4véA]v.éokspar.com|Website for Students |
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T-16

ibout Centroidal axis,

/16 - TR?. (0. 424R)?

055R*

ing table indicates the final values of M.I.
bot X and Y axes for different geometrical figures.
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T-17

1 X0 %0 1 Yo¥o 1 — 1 yy
bd3/12 - bd3/3 -
3/36 - bh3/12 -
h/3
N X
%
0
b x, R/4 R/4 - -
) 4R/31
K, 1 0.11R* nR%/8 nRY/8 -
: 0
T X
1Yo
|
. ?,\ 5. | WLLO5SR 0.055R TRY16 | wR¥/16
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EP-1
PROBLEMS ON M.I.

oment of 1nertia about the centroidal

“— 100mm \4

[Ans: Y =27.69mm [ =1.801 x 10°mm*
R RS 10°mm ]



EP-2

cond moment of area about the centroidal
al axes. . 300mm

200mm

; 900mm !
[Ans: X =99.7mm from A, Y =265 mm

L, = 10.29x 10 mm*Isw=16.97 x 10°mm?]

TIO WHERS




EP-3

Sl e

. I. Of the built up section about the
al centroidal axes and the radii of

00mm |

1T 20

\ \

w

140mm

20

[00mm
[Ans: I, = 45.54 x 10°mm* I = 24.15 x 10°mm’*

r. = 62.66mm;ors =d563mm]




EP-4

‘ horizontal and vertical centroidal M.I. Of
f the figure.

[Ans: X = 83.1mm

bookspar.cam | Website for St

[ =2228.94 x [(Ammtotio=4789.61 x 10*mm?]
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I section are

-,

sectio

L

EP-6

1zontal and vertical centroidal moment of
shown 1n Fig. built up with R.S.J. (I-
two plates 400 x 16 mm each attached

}

P/

I 10*mm* AN AZSOOmIr
0*mm*
area=697 I mm’ |
160m
1 —2000mm

[Ans: L. =30.653 x 10mm* dr=19.078 x 107mm?*]

X

AV4



EP-7

rontal and vertical centroidal moment of

ction shown 1n Figure. The section
ally placed ISA 60 x 60 with two

7%

area = 4400mm?

| i

20mm |7

300mm :
[Ans: [ = 111.078 x{07mm*ofrr= 39.574 x 107mm?*]

X AVA VA




EP-8

nannel section ISAIC 300 are placed back to
to keep them 1n place. Determine the
them so that I, = I, for the
section.
es of ISMC300

- 4564mm?

Lacing

| 6 x 10*mm? 23 6 .
B S080'mm* R .

C,,=23.6mm

—d —

1
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EP-9

izontal and vertical centroidal M.I. for the
Ire.

40mm

- 90mm .
[Ans: 1. =2870.43 x 104mmb = 521.64 x 10*mm?]

AVAVA



