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Stress (o) =Force/Area =F/A
kg/cm2 , N/ mm2 , Ib/in2
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Strain (¢) = Length change /Length= AL /L

Strain (¢) = Volume change / Volume =AV /V
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(Proportional Limit) <l

c = Ee
O (sigma) is the axial/normal stress
E is the elastic modulus or the Young’s modulus

€ (epsilon) is the axial/normal strain -

Elastic Limit 4l 3
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(Offset Method)

- For the tension and compression labs, used the following offsets:
- For steel, use 0.2% strain
- For brass, use 0.35% strain

- For castiron, use 0.05% strain
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0.2% e=I/L
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Modulus of Elasticity (E)= Stress/Strain= o/ / ¢

kg/cm2 , N/ mm2 , Ib/in2

E (Steel) =200 x 103MPa
E (Aluminum) = 70 x 103MPa
E (Concrete) = 30 x 103MPa
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Poisson's Ratio(v )= Lateral Strain /Longitudinal Strain )=
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Permanent deformation without rupture
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Ductility -4l
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Percentage reduction of area= [ (Ao — A)/A0]x100

Ao- original cross-sectional area

A - cross-sectional area at the point of fracture
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Toughness

ttle
Brittle "

Ductile

B

Stress
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Strain

Toughness = the ability to absorb energy up to fracture
= the total area under the strain-stress curve up
to fracture

Example: Steel bar has a circular cross-section with diameter d
= 50 mm and an axial tensile load P = 10 kN. Find the normal

stress.
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Fig.( )Bar under tensile force
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3
o= - P 4(10x10 )2 N _ 50020x10¢ .
A, (zd*/4) © 2(50x10°) m m

Units are force per unit area = N / m2 = Pa (pascal). One Pa is

very small, so we usually work in MPa(mega-pascal, Pa x 106).

6 = 5.093MPa

Example:Steel bar has length Lo = 2.0 m. A tensile load is
applied which causes the bar to extend by 6 = 1.4 mm. Find the

normal strain

- -3
) _ 14x10 m _ 00007

L 2.0 m

o

E =

Greek letters
0 (delta)
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