Lecture 5.
FIRST MOMENT OF AREA

Assos. Prof. Kutsenko
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Definition of first moment of area

dSy = ydA
(1)
dSy = XdA
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Definition of first moment of area
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Example 1

Define the static moments
of parts of area a cross-
section of beam which are
located higher line 2-2 In
relation to central main axis



Definition of first moment of area

Example 1

Breaking up this section on
three rectangles with
according areas:

Ap=2x14=28 cm?

A, =2x10=20 cm?



Definition of first moment of area

Example 1

The first moment of area
about an axis which
considers straight-in 2 - 2 will
be written down so:

2—2
Sx " =AY, +AYc, =

=28-11+20-5=408 cm?



Definition of first moment of area

t M / *10 Example 2
% /T Determine the first moment
|V ; / of area of a section in
100- -_i}? ........... : ___________ ? _______ I relation to an axis X,
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Definition of first moment of area
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% 5 /T Calculate an area of each of
? / rectangles:
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Definition of first moment of area
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/ The distances from axes X;
% ; % and X, accordingly will be
? % equal:
I 7 N /i yc, =9 ¢m
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Definition of first moment of area
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Example 2

The first moments of each of
rectangles, we get:

SXZO = A - yC2 =42.55=231 cm?

Then SXO:s —S

X190 ~ PXo0 T

.T.D

Fig. 5

=400-231=169 cm?3



Centroid of an area
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The centroid of an area is the point at which the area
might be considered to be concentrated and still
leaves unchanged the first moment of the area about
any axis

The centroid of an area Iis defined by the
equations:

Sy [ydA Sy:deA
A

JC= AT A

(2)



Centroid of an area
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For a plane area, which is composed of n subareas
A;,, each of whose centroidal coordinates x. and
yc are known, the integral is replaced by a summing:

n n
S ; AiXCi Sx izlAi yCi
XCc = y:I—l : yCIAI n (3)
A n
2 e
i=1 1=1



Centroid of an area
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Example 3

Determine position of
centeroid of cross-section
and conduct central axes X,
and y.



Centroid of an area
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The areas of the
corresponding rectangles
¢| ‘@ "= there will be equals:
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A, =35x6=21 cm?




Centroid of an area
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Conduct central axes for each of three rectangles and
define distances from them X and y. to the initial
auxiliary axes X, and yg:

2
1. XC1=§=1CIT1 yC1:3+4:7 cIm AL:]_Z Cm2

2. Xc, =9,5—Bé5:7,75 cm yc, =3+4=7

A2 =21 cm?

3. XC3:9—é5:4,75 cm  YCq :;1=2 cm Ag =38 cm?



Centroid of an area
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Then in obedience to formula (3), we get:

N
" Sy iz‘lAiXCi XC1 -A1+XC2 -Az -I-XC3 -A3
C:—: j— j—
A n + A + A
=1

1.12+7,75-21+4,75-38 355,25 _
B 12 + 21+ 38 71

5 cm




Centroid of an area
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n
Sy ElAini yc, "M +Yc, A t+Ycy A3
YC=—( = = =
A §:A| A1+A2+A3

1=1

(12+7-21+2-38 307

~432 cm
12+ 21+ 38 71




| Centroid of an area
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Thank you!

Good bye!



