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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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Rigid Body

System of particles
where the distances
between particles are
constant.

Plane Motion

All parts of the body
move in parallel planes.
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Types of Rigid Body Plane Motion

J Translation
Rectilinear Translation
Curvilinear Translation

J Fixed Axis Rotation
J General Plane Motion

|
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&) Plane Motion

Translation B Every line in the body remains parallel

to its original position at all times.
= Motion of the body is specified by
motion of any point on the body.

=Enillla=:1d = All points of the body move in parallel

- lines.
Translation
Type of Rigid-Body Plane Motion Example
) <@ \ 5
Rectilinear
translation H;
Rocket test sled
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() Plane Motion

Translation B Every line in the body remains parallel

to its original position at all times.
= Motion of the body is specified by
motion of any point on the body.

SIaYillalzF:1@ = All points of the body move on
Translation identical curves.

Type of Rigid-Body Plane Motion Example

%ﬁé

Parallel-link swinging plate

(b)
Curvilinear
translation
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&) Plane Motion

=NGCLOE- Y = Angular motion about a fixed axis.
Rotation = All particles move on circular paths.

Type of Rigid-Body Plane Motion Example

(c)
Fixed-axis
rotation

Compound pendulum
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gf‘ P I ane M Ot| on

General

Plane
Motion

= Combination of translation and

rotation

Type of Rigid-Body Plane Motion

Example

(d)
(eneral
plane motion

Connecting rod in a
reciprocating engine
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) Rotation

6, Angular position of line 1
0, Angular position of line 2
£ Constant angle

0,=0+p
dg, d(g,+ -

2: (1 18)292:91:@
dt dt

All lines on a rigid body
in its plane of motion
have the same;

= angular displacement,
= angular velocity, and
= angular accelaration.
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() Rotation

w:((jj—f:é Angular velocity of the body

¢ Angular position of any line in the body

2 2 o o
4%, _dM0+8) 5 5

dt?  dt?
20) e .
a:%Tf:Q:Z—?:a) Angular acceleration

of the body

All lines on a rigid body
in its plane of motion
have the same;

= angular displacement,
= angular velocity, and \
» angular accelaration. \
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() Rotation

similar to
0,0,00 Gum——> S,V,a

odw =adb vdv = ads

o = const a = const

®=0,+ta V=V, +at

0’ =, +2a(0-0,) |VZ=v,"+2a(s—Ss,)

1
0=0 +a)t+£05t2 S=5,+V.t+—at?
0 0 2 0 0 2

At t=0;
6(0) = 6, p

@(0) = w, / 0
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() Rotation about Fixed Axis

All points, except the ones on the fixed axis of rotation,
move on concentric circles of center O. Point A,
for instance, makes circular motion . t\
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r Position vector of A
=—"ngqgular velocity vector of the

bdy (Lto )

ngular acceleration vector of the
* d(@xr) do . . dr = _ _ =:pdy (/to®)
=\ = = XI+wOX— =Xl +wXr

dt dt dt
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) Problem 5/14

The plate OAB forms an equilateral triangle which
rotates counterclockwise with increasing speed about
paint . If the normal and tangential components of
acceleration of the centroid (' at a certain instant are B
80 m/s® and 30 mys”, respectively, determine the val-
ues of ¢ and ¢ at this same instant, The angle 6 is the
angle between line AB and the fixed horizontal axis.
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<) Problem 5/26

The two V-belt pulleys form an integral unit and ro-
tate about the fixed axis at O. At a certain instant,
point A on the belt of the smaller pulley has a veloe-
ity v4 = 1.5 m/s, and point B on the belt of the larger
pulley has an acceleration ay = 45 m/s® as shown.
For this instant determine the magnitude of the ae-
celeration a- of point C and sketch the vector in
vour solution.

-GA
== )
.ﬁ: B

800

=L A
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® Homework 4 (Chapter 5)

Problems for Week 08

& Problem 5/25  Q There will be additional problems for the next
week(s).
& Problem 5/28 Q Solve each weeks problems in that week, do
not wait for the last day!
d Submit the Homework 04 in due time.
A You will have a quiz in the 1st hour of Week
11. A problem will be asked from the
Homework 4 questions.
d Your homework grade will be assessed only
from that question of your homework.

Due date: 1st hour of Week 11
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English — Turkish Dictionary

particle

kinetics
velocity
translation
relative
position
plane
tangential
pulley
circular
V-pulley

horizontal
link

|
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Maddesel nokta,
pargacik

Kinetik, hizbilim
hiz

Oteleme

Bagil, goreceli
konum

duzlem
tegetsel
makara
dairesel
V-kayisi

yatay
Baglanti, biyel

kinematics

Angular rate
acceleration
rotation
rectilinear
displacement
normal
equilateral
deflection
Initial velocity
polar

vertical

sled

Kinematik,
hareket bilimi

Acisal hiz
ivme

donme
dogrusal

Yer degigtirme
dik

eskenar
sapma

ik hiz
kutupsal

dusey
kizak

resultant

displacement
revolution

rod
curvilinear
component
instantaneous
concentric
swinging
reciprocating
pendulum

impact

rigid

bilegke

Yer degistirme
devir

cubuk

egrisel
bilesen

anhk

Es merkezli
salinan
karsilikl
sarkac

carpma

Kati, sekil
degistirmeyen
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