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Centroid and Center of Gravity:

The centroid is a point which defines the geometric center of an object. The lines,

areas, and volumes all have centroids. We will study the centroids of plane , curve ,areas
,volume and composite bodies.

Centroid of a line in a plane:

The centroid C represents the center of a homogenous wire of length L and is specified by
the distances X &§y, where:

X : horizontal distance from the centroid to the y-axis,
y: vertical distance from the centroid to the x-axis.

If the length L is subdivided into differential elements dl, then the moments of these
elements about an axis is equal to the moment of total length about the same axis

L.x=¢ % .dI "

X=gx.dl/L
L.y=gv.dl
v =¢ y.di/L

O

[ xdl
L

=1
=

In mtegral form : X =
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Centroid of a Volume:

/?cdv /ydv /'Zdv

— v — V = |4

e y: el e
/dV /dV /dV
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Centroid of composite areas:

The centroid of composite areas can be found using the relations :

.7 5= 224
a = YA ’ A
Where:

X ,y: centroids of each composite part of the area.
CA: sum of the areas of all parts (total areas).
X ,y: centroids of the total area.

EXAMPLE(1): Locate the centroid of the plate area shown in figure below:
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Ex.2: Using the method of composite areas, determine the location of the centroid of the
shaded area shown in figure below.
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Arca=(7(X)'K8(X))=560!I0‘mm2@ Aren = 23008 = 141.4 x10* mm?

=3 Area = 1200)400) = 40 x10" me®

Shape Area A x Ax ¥ Ay
(mm?) (mm) {(mm?) (mm) (mm?)
| (Rectangle) +560.0 x 10° 0 0 4350 196.0 x 10°
2 (Semicircle) —1414 x 10° =272.7 +38.56 x 10¢ +400 —56.56 x 10°
3 (Triangle) -40.0 x 107 +333.3 —13.33 x 10¢ +566.7 =22.67 x 10°
T +378.6 x 10° +25.23 x 10° +116.77 x 10°
. TAX 42523 x 10
X = = = 66.6 mm

TA 43786 x 10°

s ZAY _ +116.77 x 10°
T T 386X 100

ZA
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Example (3): For the plane area shown in Figure

below find the location of the centroid.
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~30 mm 60 mm 60 mm
Component A, mm® X, i ? mim A, mm’ i/\. mm’
Rectangle (120)(80) = 9.6 = 10° 60 40 +576 % 10° +384 x 10°
Triangle 4120)(60) = 36 x 10 40 -20 +144 % 10 -72 x 10°
Semicircle bx(60)° = 3655 < 10° 60 105.46 +330.3 x 10° +3506.4 * 10°
Circle ~w(40)° = -5.027 x 10" | 60 S0 ~301.6 x 10’ ~4022 x 107
SA = 13828 x 10° SIA = +T57.7 % 10° | ZFA = +5062 x 10°
. l.‘/‘
A

= 757.7x10%/13.828x10%=54.8 mm

¥ A

2A

=506.2x10%/13.828x10° = 36.6 mm
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