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Lecture 6
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Outline

S5,

o Fluid properties

eSSy

o Pressure.

SSyS,

o Viscosity.

Sy,

o Surface tension.

S,

eSS,

Fluid properties

S,

S,

v A fluid is a collection of molecules that are randomly arranged and held

S,

together by weak cohesive forces and by forces exerted by the walls of a

S,

container. Ji sl Jali aul @l sall L o slall £LY) OS5 38l g Gaill gl 5l chnd LD AL 50l gl 2l

S,
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S,

v" The force exerted by a static fluid on an object is always perpendicular to the

S,

surfaces of the object.

SSySyS

v Fluid properties: pressure, viscosity, surface tension.

SeSy Sy Sy Sy Sy,

Pressure
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v Density is mass per unit volume. agaadl sy 4Lis 0 4Ly
Density = p = mass/volume
v" Typical units are: Kg/m?3, g/cm?
v" Relative density, or specific gravity is the density of a material relative to

density of water and is a ratio with no units.

Dansity of the chject P bi
Specific gravity = ! J - ablect

Density of water B Puo

4 Example (1)
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A 250 cm?® bottle of oil has a net mass of 189 g. Calculate the density and
relative density of the oil and state whether the oil will float or sink in water?

Solution:
Mass, m=189 g
Volume, V = 250 cm?
Mass

Density = m

_m
Py

_ 189g
P = 250 cm®

~ p=0756g/cm?

. . Density of Qil
Relative Density = Density of Water

0.756 g /cm®
1gfem?

Relative Density =

Relative Density = 0.756

Since, 0 = Relative Density < 1; the oil will float in water.

4+ Example (2)
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A mechanical pencil has a density of 3 grams per cubic centimeter. The
volume of the pencil is 15.8 cubic centimeters. What is the mass of the
pencil in kilo grams?

S Sy Sy Sy Sy Sy,

Solution:

S5,

Density, p = 3 g/cm?

Volume, V = 15.8 cm?

eSSy

Mass

S,

Density =

S,

Volume

S5,

Mass = Density x Volume

S,

m=p xV

S5,

m =3 g/ecm® x 15.8 cm?

=S,

m=474g

S,

Convert 474 g to kg

S5,

1000g=1kg
1g=— &
9= 1000 "9

SSy Sy Sy Sy

474 x 1 g =474 x

S,

Lo,
1000 9
47.4 g = 0.0474 kg

S eSSy Sy Sy Sy Sy SN,

+ Density of a material is a function of temperature

S,

v" In general, density decreases with increasing temperature.

S

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S o

v Volume per unit weight increases with increasing temperature.

S,

v Thermal expansion is the name for this effect of temperature on density.
v" Types of Thermal expansion:

1. Linear thermal expansion (thermal expansion in one dimension)

2. Area thermal expansion (thermal expansion in two dimension)

3. Volume thermal expansion (thermal expansion in three dimension)

Elasticity g/

« Elasticity: ability of a deformed material body to return to its original shape

and size when the forces causing the deformation are removed.

=S 2SS 2 e 2 e R e RS R RS e R S et R S et S et S et S et eSS S et S e eSS e SR e SRS
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%+ Modulus of elasticity the ratio of the stress in a body to the corresponding
strain

% There are three types of modulus of elasticity, Young's modulus, Shear
modulus, and Bulk modulus.

%+ A spring is an example of an elastic body that can be deformed by stretching.

Hooke’s Law

When a spring is stretched, there is a restoring force that is proportional to the

displacement.

The spring constant
F K s a property of the
spring given by:

The spring constant k is a measure
of the elasticity of the spring.

+» Stress is the ratio of an applied force F to the area A

Units : Pa =£2 or ,lbz
m )

Stress and Strain

++ Strain is the relative change in the dimensions or shape of a body as the result
of an applied stress.
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Example 1. A steel wire 10 m long and 2 mm in diameter is attached to the ceiling
and a (200 N) weight is attached to the end. What is the applied stress?

First find area of wire:
nD?  m (0.002 m)?
4 4

A=

A=3.14x 10°%m?

200N

Stress = — = —— =6.37 x10" Pa
A~ 3.14X10-°m

Example 2: 10 m steel wire stretches 3.08 mm due to the 200 N load.

What is the longitudinal strain?
L=10m, AL=3. 08 mm
Strain = AL/ L = 0.00308 m/ 10m
=308 x 10*
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++ An elastic deformation (strain) is directly proportional to the magnitude of the

SSyS,

applied force per unit area (stress).

S5,

eSS,

stress

Modulus of Elasticity =

S5,

strain

S,

Sy Sy S5y,

Example 3. The stress applied to the steel wire was 6.37 x 107 Pa and the strain
was 3.08 x 10 find the modulus of elasticity for steel.

SSye Sy STy,

S,

stress _ 6.37x107 Pa

Modulus of Elasticity = ——— = —————-= 207 x 10°Pa

S,

S S S S S S S S S S S RIS on




