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Center of mass and centroid



What is the center of mass?

* The center of mass is a position defined relative to an
object or system of objects. It is the average position
of all the parts of the system, weighted according to
their masses.
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What is centroid ?

* The centroid or geometric center of a plane figure is the arithmetic
mean position of all the points in the figure. Informally, it is the point
at which a cutout of the shape could be perfectly balanced on the tip

of a pin. R




*The center of mass equal to centroid if the body
is homogeneous.

*A body is said to be homogeneous if all the
material points are materially uniform with
respect to a single placement. A body that is not
homogeneous is said to be inhomogeneous



Examples

Center of mass (homogeneous) centroid ( homogeneous)




Composites

*Often ,many bodies with complex geometries
can be broken into simple shapes , of which the
centroid are easy to locate.



 Composites bodies can be divided into four types:




1- composite line

* Composite line contains group of lines connected together




2- composite area

* Contains group of different shapes with different areas
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3- Composite volume

* Contains different shapes with different volumes
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4- Composite mass

e Contains a mix of areas, lines , volumes
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CENTROID LOCATIONS FOR A FEW COMMON VOLUMES
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How to solve centroid questions ?

* First ,we will create a table to fill it with the suitable information.

* for example, if we have a composite line system with four lines. Then,
the table will be :

1
2
3
4

2L 2XL 2YL



* if we have a composite area system with four shapes. Then, the table
will be :

2B W N =

ZA 2XA 2YA



if we have a composite volume system with four shapes. Then,
the table will be :

2 W N =

2V XV 2YV



if we have a composite mass system with four shapes. Then, the
table will be :

2 W N =

Z2m 2Xm 2Ym



The final formula for the centroid

_ EX(XL,XAXV,XM)
 X(LAV,M)

_ X(YLYAYV,YM)
- X(LAV,M)

_ ¥(ZL,ZA,ZV,ZM)
- S(LAV,M)




Question 1
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Find the centroid § of the unsymmetrical I-section with respect to its base.



SHAPE A tran®) G’ ()

@ == [120:30=%00 |3orX = 145

@ ” 20\0U = 2,000 3o+ 1_05:0_ - 80
@  — S0x30 2,400 }_g_ = ’9

’: 0 T
2R B,000 mm "

03"= ?_:&'5': F18,000mm° _ = §9.FG m

sh' 8,000 m®

A"\a' ( Mm")
Y22,000
0,
\Lo, 0O0
3, 000
(X

i—ﬂ'\;’: = lg,OOOMM.s v




Question 2
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Calculate the centroid ¥ of the geometry with respect to its base.
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Question 3

\ O(fmm
16X MMETEY LINE

Calculate the centroid ¥ of the geometry with respect to its base.
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