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Unit-111
PROPERTIES OF SURFACES AND SOLIDS
Centroid:
Centroid is defined as a point on a surface the whole area of the surface acts.
Centre of gravity:

Centre of gravity is defined as the point through which the entire weight of
the body acts.

Centroid of simple plane figure:

SI.No Name Shape X Y Area
1. Square Y a a a®
2 2
?
G a
2. Rectangle |Y L L
2 2
A 4 lb
r
ls Y
3. Triangle - b__ b h 1bh
2 3 ?
(Isosceles) | |y I
X

ME3351 ENGINEERING MECHANICS




Problem 1:
Determine the Centroid of L section
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ar = 60 X 20 = 1200mm?
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x| = ~ = 30mm
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B aixitazxp 1200x30+1600%x10

ait+az 120041600
X=18.57mm
_Y= ajyitazyp — 1200x10+1600x60
ait+az 120041600
Y= 38.57mm

2. Find the Centroid of T section
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Section (1)

a1 = 8 X 50 = 400mm?2
8
X1 = 26+E= 30mm

50
NnT5 25mm

Section(2)

az; = 60 X 8 = 480mm?
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Xy = ~ = 30mm
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8
yz=50+5=54mm

~v_ ai1xitazxp;  400x30+480%x300
aitaz 12004480

= 30mm

_Y_ aiyitazy; _ 400x25+480%x54
a1+ay 400+480

Y= 40.81mm

3. Locate the Centroid of the | section shown.
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Soln:

TX_ aixitazxz+asxs
aitaz+as

Y= aiyitazyzt+aszys
ait+az+as

Section (1)

ar = 800 x 100 = 80000mm?

800
X1 = — = 400mm

100

100
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Section(2)

a, =250 X 100 = 25 X 103mm?
100

x, = 950 + — = 600mm
250

yy = 100 + — = 225mm
Section (3)

az = 600 x 100 = 60 X 103mm?

x3 = 350 + 22 = 650mm

y3 = 100 + 250 + -~ = 400mm

2
Y= (80x103x400)+(25x103x600)+(60x103x650)
o 80x103+25%103+60x103
X=521.21mm
B (80 x 103 x 50) + (25 x 103 x 225) + (60 x 103 x 400)
Y=
80 x 103 +25x 103 + 60 x 103

Y= 203.78mm

4. Locate the Centroid of the Area.
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Soln:

K a aijxi—azxp
ai+az
Y= 21Y1=02Y2
ai+az
Section (1)
a; =100 x 100 = 10 x 103mm? 100
x| = ? = 50mm
100
y1 = — = 50mm 100
Section (2)
1 1
a = Xmurz=_XxXmuXx70%=3848mm?
2 7 )
4r 4x70
Xy = §= 3 = 70.29mm
4r 4 x70
Vo = g = 31 = 70.29mm

— aixq1 — aArx
Y= 141 242
aq + ay
(10 x 103 x 50) — (3848 x 70.29)

X=
10 x 103 — 3848

X=37.3mm

- a —a

V= 1)1 2Y2

ap —ap
(10 x 103 x 50) — (3848 x 70.29)

Ve

10 x 103 — 3848
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Y=373mm
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