( What is Engineering Mechanics ?

Study of the relations between the forces that act on bodies or fluids
and the resultant motion that those bodies or fluids experience.
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©, Rigid Body Mechanics
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Rigid Body Mechanics
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() Rigid Body Mechanics
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© Rigid Body Mechanics
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) Mechanics of deformable bodies

J Known as
— Mechanics of materials
— Strength of materials

1 Advanced studies
— Theory of elasticity
— Theory of plasticity
— Flexible multibody dynamics
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) Fluid mechanics

¢ Compressible
Ideal fluid
Viscous fluid

4 Incompressible
Hydraulics
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(Y Basic Quantities of Mechanics

& Space: The geometric region where an event occurs.
€ TIme : The interval between successive events.

& Mass : A guantitative measure of inertia.
Inertia is the resistance of a body to a change in velocity.

|
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¢ Particle: a body that
has mass
but negligible dimensions.

Also, when the dimensions are irrelevant to its

motion it can be treated as a particle, e.g. aeroplane,
planet

|dealizations of Mechanics

¢ Rigid body: body whose change in shape is
negligible compared to overall dimensons. (So
particles remain at fixed distance from each other
before & after applying a load.)

4 Force: Action of one body on another. Vector
guantity (magnitude and direction)

- Direct contact
- Remote action (gravitation, magnetic force)
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A particle originally at rest, or moving
In a straight line with constant
velocity, tends to remain in this state

If the resultant force acting on the
particle is zero.

O« =O-O
REST UNIFORM
MOTION IN A

STRAIGHT LINE
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If the resultant force acting on a
particle is not zero, then the particle
experiences an acceleration that
has the same direction as the force
and a magnitude that is directly F —»(D —
proportional to the force.

Accelerated moton

The same force exerfed on a larger mass produces
a correspondingly smaller acceleration.
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For every action there is an equal and opposite reaction.
The force of action and reaction between bodies are equal in magnitude,
opposite in direction, and collinear.

== Push forccof Aon B
= —e—

e 9
A B force of Kon A

Move _
] AChOon - reaction

wall's force

on person j Rocket Engine Thrust
i N Exhaust Flow Pushed Backward

Engine Pushed Forward

For every action, there is equal and opposite reaction.
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() Newton’s Laws of Motion
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Newton’s Law of Gravitational Attraction &

Law of Universal Gravitation

Every object in the Universe attracts
every other object with a force directed
along the line of centers for the two
objects that is proportional to the
product of their maszes and inversely
proportional to the square of the
separation between the two objects.

m1 m2 E I E

m '1 m [

=

G=66.73x10"12 m3/(kg.s?)
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Newton’s Law of Gravitational Attraction &

M is the mass of the Earth

M is the mass of the object
I' 15 the radius of the Earth

15 the acceleration due to gravity at the
Earth's surface

|
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) Acceleration of Gravity
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Figure 1-1
© John Wiley & Sons, Inc. All rights reserved.
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SI UNITS U.S. CUSTOMARY UNITS
DIMENSIONAL
QUANTITY SYMBOL UNIT SYMBOL UNIT SYMBOL
Mass M kilogram kg slug —
Length L Base < meter*® m Base [ foot ft
Time T units | second s units < second sec
Force F newton N pound Ib

SI UNITS U.S. CUSTOMARY UNITS

(1N) = (1 kg)(1 m/s?) (11b) = (1 slug)(1 ft/sec?)
N = kg-m/s? slug = lb-sec?/ft

Unnumbered Table p7b TABLE 1-2 Conversion Factors
© John Wiley & Sons, Inc. All rights reserved.

Unit of Unit of
Quantity Measurement (FPS) Equals Measurement (Sl)
Force b 4448 N
Mass slug 14.59 kg
Length 0} 0.304 8 m
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&) Calculations

Prefixes
Exponential Form Prefix SI Symbol

Muluple

1 000 000 000 10 giga G

1 000 000 10° mega M

1 000 107 kilo K
Submultiple

0.001 10 milli m
0.000 001 10 micro I
(.000 000 001 107 nano n

Dimensional Homogenity
1 2

2

_ 2
2
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ME 204 Engineering Mechanics: Dynamics - Introduction to Dynamics

T.Akyurek

Statik

denge

Sekil degistirmeyen,

kati

ivme

ic strtiinmeli
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yorunge
sabit
baylklik

bilesen

yatay
dinamik

deformable

internal

displacement
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hydraulics

particle
projection
gravitation

Rounding off

Distributed load

parallelogram

vertical

position

Sekil
degistirebilen

ic
Yer degistirme
mukavemet

Sivi bilimi

parcacik
izdisum
yercekimi

yuvarlama

Yayil yuk

paralelkenar

dusey

konum

English — Turkish Dictionary

fluid

external

velocity

compressible

elasticity

rest
cannon
attraction

Dimensional
homogenity

resultant

resolution

coplanar

intersecting

akigkan

dis

hiz

sikistirilabilir
Elastik sekil
degisimi
hareketsiz
top

cekme
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