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@ Rigid Body Mechanics

. . A |
Kinematics —
 Study of geometry of motion Mechanics
d Used to relate ' — —

) M '
— displacement Mg?kr]iari]acs eco?nlcs Mechanics
: bodiges deformable of fluids
- velocity bodies
— acceleration . \ ' \

without reference to the
cause of the motion
(Force not considered)

Statics
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(Y Rigid Body Mechanics

. . h |
Engineering
2 Study of relation between echanics
— the forces acting on the body [ \ ' )
- the mass of the body Mg??%ril(ijcs Mecré?nics Mechanics
~ the motion of the body bodies ko ot fluids
d Used — —

— to predict the motion Statics

caused by the forces or _

— to determine the forces . S ' ! .

Kinetics Kinematics
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) Area Moments of Inertia
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) Mass Moments of Inertia

About an AXIS

e m

[I=j-r2dm} ' =

For a system of particles

I'=%r%m;
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(Y Mass Moments of Inertia

About an AXIs
[I=jrzdm] ac ™

e m

If p is constant

f=,uJ‘ rt dV

For a system of particles

I:pzrizVi
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(Y Mass Moments of Inertia

About an Axis
[I=jrzdm]

If p is constant

For a system of particles

I:pzrizVi
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&/ Transfer of Axes

B

I = rEdm=f{rﬂE+d2+ﬂrudﬂnsﬂ}dm

Il

"
ruﬁdm+dﬂfdm+2djudm

-

[I=f-|— mdzJ

[kﬂ = k% + dﬂ']
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(Y Mass Moments of Inertia

About an AXIS

- ™
I, = Jr r.2dm = Jr (y% + z%) dm
L, = f r,2dm = f (22 + ) dm
I, = Jr r2dm = Jf- (x” + y*) dm

\ J
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(Y Mass Moments of Inertia

Flat Plate

- B\
y = r.2dm = f (y2 + z%) dm
I = r.2dm = f (z° + £*) dm 1
= 2 I ) ' s dm
I.=|r; dm—J(x + y°) dmn , :x
\. = - -
4 /1 .
[0 s )
If p & t are constant g ’
3 . 0O = /
I‘_L_=J J‘Ed}TLZﬂi’J r*dA = ptl_ 4 5 <
/// / = N2
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(Y Mass Moments of Inertia

Flat Plate

- ™
L, = | r.2dm =f (y2 + z%) dm
=Ll =t ¥
1= | r* dm = | (2* + x*) dm |
r
I, = rrzdm= (x? + y*) dm
s i J i s

l If p & t are constant
I_= ! rédm = ,utJ r° dA = ptl_

‘r_l:x ~ .}rzd}n = | .}'2 dA = F"ﬂ’_\_' ~ "\

™

I . = j 2dm=opt | x2dA = ptl,

L,=L.+L, o dl,=dI_+dl, .
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(Y Mass Moments of Inertia

Composite Bodies

Inertia of CB about an axis= Sum of the inertia of parts about the same axis

|
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<) Problem B/1

Use the mass element dm = p dx, where p i1s the mass
per unit length, and determine the mass moments of
inertia I,, and I, of the homogeneous slender rod of
mass m and length /. 4 .
Ans. 1,._‘, . 1'2'772,!‘3, I\\ - 3mlz

N
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) Products of Inertia

S fxy dm

A
II2=IM=J xzdm
f
I_,,~,=Izy=J yzdm
\

\

J

Parallel Axes Theorem

I = ] xy dm = J (xg + d )y, + d,) dm

=1 ..t md.d

XoYo

= | Xoo dm +d.d, f dm + d, J Yodm +d, J X, dm

;\ll 3’0

= d —<X,~

| |

| 1

| Yo

I l X,

| |

I

| %

l_ _________ S e i X
0O
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-

I,=1,+mdd,
IIZ = sz + md.l’dz
I,=1,+mdgd,

J
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() Products of Inertia

About any Axis M

IM=J h* dm =J (r X A)(rXA)dm

A=0+mj+nk

(rXA)=(yn—zmi+ (2l —xn)j + (xm — yDk

(rXA)@EXxXA)=hZ2=(2+22D2 + (x2 + 22m? + (x2 + y>)n? x

— 2xylm — 2xzln — 2yzmn

(IM =T B+I m*+Ln*— 2L lm—2IIn— ZIyzmn]
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bey xy 1 xx 0
g | v:.r I, [w— 0 I:r'.r
_iﬂ _Izﬁ Iaz = 0 0 Izz_
=T by =l
-1, I,-1 -1, |=0 2
e = T T 4

(Lo = Dl = L g0 = Ly =0
=L+ U= D= L8 =0 1
=Tt =T+ Uy = D =0

E+m2+nt=1
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) Problem B/71

The steel plate with two right-angle bends and a
central hole has a thickness of 15 mm. Calculate its
moment of inertia about the diagonal axis through
the corners A and B.

Ans. I,z = 2.58 kg m*

~ i3 /\/
Py P
~ ~ i
500
A
o ~
300 500 300

Dimensions in millimeters
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English — Turkish Dictionary

inertia eylemsizlik Area moment of Alan eylemsizlik Mass moment of Katle eylemsizlik
inertia momenti inertia momenti

Radius of Dénme yaricapl

gyration

|
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