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Stress and Strain
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@ stress: intensity and direction of internal force acting at a given point

on a particular plane.

@ strain: dimensionless displacement produced in solid as a result of @

stress.
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Ductile material failure. Brittle material failure.

o ductile material: can sustain elongation greater than 5% before
fracture. Example: metals like steel, copper etc.

o brittle material: fractures at strain below 5%. Example: concrete,
glass, wood etc.

ME 101: 2024

© Dr. Md. Zahurul Haq (BUET) Engineering Materials

Stess-stress relationship.
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@ Proportional limit (point pl): Stress at which the stress-strain curve first

deviates from linear behavior.

@ Elastic limit (point el): Highest stress the material can withstand and still

return exactly to its original length when unloaded.

@ Yield strength, S,: is determined by starting a line at a deformation of
0.002.

@ Ultimate strength, S,;: Maximum stress reached in o — € diagram.
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Engineering Materials

© Metals and alloys

@ Ceramics

© Polymers

© Composite materials
@ Liquids and gases
@ Other materials

© Dr. Md. Zahurul Haq (BUET)

Engineering Materials

ME 101: 2024

5/7

Aluminum-alloy — - Magnalium

_ Bronze
Copper-alloy<= — Brass

" Constantan

Alloys Carbon-steel _ Stainless-steel-302-A
Chrome-steel 7 Stainless-steel-303-A
Iron-alloy -
Stainless-steel €< = = = Stainless-steel-304-A
S\ Stainless-steel-400
Titanium-alloy< 1 OALA3VICR S sainless steel-440C-A
> TI-6AL-4V
Metals
Aluminum
Copper
Iron
Pure-metals €~ Lead
Tin

Titanium
Zinc

Materials Mg B:
Coramics < MEPeed

Al Based
; KDPE
Metal matrix e
Composites<_ Fiver 7 LeE
/S~ _- HDPE
Thermoplastic €= — — — — Nylon
Polymers N
v <Thermu>e( ~X2 =+ Polystyrene
> \\ ~ PP
N PVC
_- Oils
Prasi
Fluids < Li00Hs <57~ Fluorocarbons

Gases\, Water
\Dlnert<
\ S
* Active <
Other Mterists < Semiconductor material, Si, Ge, GaAs
Wood, concrete, cement, diamond, others

© Dr. Md. Zahurul Hag (BUET) Engineering Materials ME 101: 2024

6/7

Typical Characteristics of Common Materials

Metals and Alloys

Strong

Tough

Stiff

High electrical conductivity
High thermal conductivity

Easy proc

sing
Susceptible to corrosion

Easily available

Composites

Strong

Fatigue resistant

Stiff

Range of electrical
conductivity

Range of thermal
conductivity

Versatile

Low weight

Low cost
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Ceramics

Strong

Brittle

Stiff

Electrically insulating
Low thermal conductivity
Difficult processing
Corrosion resistance
Light weight

Temperature resistance

Liquids and Gases
Material flows

Inert or corrosive

Wide range of properties

Low electrical conductivity
Low thermal conductivity

Versatile
Generally low weight

Generally low cost
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Polymers

Weak

Durable

Compliant

Electrically insulating
Low thermal conductivity
Easy fabrication
Corrosion resistance
Low cost

Temperature sensitive

Semiconductor Materials
Specialized characteristics
Not good electrical conductor
Not good electrical insulator

Electrical insulator at low
temperatures

Electronic properties altered by
doping

‘Wide range of other properties
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