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Stress and Strain
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Stress, σ =
N
A
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Strain, ǫ =
δ

L

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 and Brittle Materials

T1541

Ductile material failure.

T1542

Brittle material failure.

T1559

Stess-stress relationship.

ductile material: can sustain elongation greater than 5% before

fracture. Example: metals like steel, copper etc.

brittle material: fractures at strain below 5%. Example: concrete,

glass, wood etc.
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Ductile Materials
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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, Sy : is determined by starting a line at a deformation of

0.002.

Ultimate strength, Sut : Maximum stress reached in σ− ǫ diagram.
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Engineering Materials

1 Metals and alloys

2 Ceramics

3 Polymers

4 Composite materials

5 Liquids and gases

6 Other materials
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Typical Characteristics of Common Materials
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