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Formulas List of 19
Examples Important Relationship between Stress and
with Units Strain Formulas

1) Factor of Safety Formula
Example with Units

2) Margin of Safety Formula (af

M.0.S. = FOS -1 3=4-1

3) Modulus of Elasticity given Compressive Stress Formula @

Example with Units Evaluate Formula [

GC
E=| —
8compressive

4) Modulus of Elasticity given Normal Stress Formula (af

Example with Units Evaluate Formula @

48MpPa
96wMpa =
0.5

n
E =
£

component

5) Modulus of Elasticity given Tensile Stress Formula (a{
Formula Example with Units

6) Modulus of Rigidity given Shear Stress Formula (af

Evaluate Formula [

Example with Units

5MPa
2.8571mpa =
1.75
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7) Strain Formulas @

7.1) Compressive Strain given Compressive Stress Formula (]

= ——T—y Evaluate Formula [
Oc
€compressive — T

Evaluate Formula @
7.3) Lateral Strain given Decrease in Depth Formula (a1
Evaluate Formula @
43 mm
0.43 =
100mm

7.4) Lateral Strain using Poisson's Ratio Formula (a1

m m Evaluate Formula @

-0.0186 = - (0.3 -0.062)

S (V : Slongitudinal)

7.5) Longitudinal Strain Formula B

Evaluate Formula [

Ima Example with Units

1100 mm

AL
€longitudinal = T
Lo

022 = ——
50001’1\1’“

7.6) Shear Strain if Modulus of Rigidity and Shear Stress Formula @

Example with Units Evaluate Formula @
7.7) Tensile Strain given Modulus of Elasticity Formula (a1
Example with Units Evaluate Formula (@
Ot
Etensile = E

. © formuladen.com Important Relationship between Stress and Strain Formulas PDF... 2/5



https://www.formuladen.com/en/compressive-strain-given-compressive-stress-formula/Formula-4307
https://www.formuladen.com/en/compressive-strain-given-compressive-stress-formula/Formula-4307
https://www.formuladen.com/en/lateral-strain-given-decrease-in-breadth-formula/Formula-4317
https://www.formuladen.com/en/lateral-strain-given-decrease-in-breadth-formula/Formula-4317
https://www.formuladen.com/en/lateral-strain-given-decrease-in-depth-formula/Formula-4318
https://www.formuladen.com/en/lateral-strain-given-decrease-in-depth-formula/Formula-4318
https://www.formuladen.com/en/lateral-strain-using-poissons-ratio-formula/Formula-4319
https://www.formuladen.com/en/lateral-strain-using-poissons-ratio-formula/Formula-4319
https://www.formuladen.com/en/longitudinal-strain-formula/Formula-4316
https://www.formuladen.com/en/longitudinal-strain-formula/Formula-4316
https://www.formuladen.com/en/shear-strain-if-modulus-of-rigidity-and-shear-stress-formula/Formula-4310
https://www.formuladen.com/en/shear-strain-if-modulus-of-rigidity-and-shear-stress-formula/Formula-4310
https://www.formuladen.com/en/tensile-strain-given-modulus-of-elasticity-formula/Formula-4305
https://www.formuladen.com/en/tensile-strain-given-modulus-of-elasticity-formula/Formula-4305
https://www.formuladen.com/en/strain-formulas/FormulaList-11059
https://www.formuladen.com/en/strain-formulas/FormulaList-11059
https://www.formuladen.com/en/compressive-strain-given-compressive-stress-formula/Formula-4307
https://www.formuladen.com/en/compressive-strain-given-compressive-stress-formula/Formula-4307
https://www.formuladen.com/en/lateral-strain-given-decrease-in-breadth-formula/Formula-4317
https://www.formuladen.com/en/lateral-strain-given-decrease-in-breadth-formula/Formula-4317
https://www.formuladen.com/en/lateral-strain-given-decrease-in-depth-formula/Formula-4318
https://www.formuladen.com/en/lateral-strain-given-decrease-in-depth-formula/Formula-4318
https://www.formuladen.com/en/lateral-strain-using-poissons-ratio-formula/Formula-4319
https://www.formuladen.com/en/lateral-strain-using-poissons-ratio-formula/Formula-4319
https://www.formuladen.com/en/longitudinal-strain-formula/Formula-4316
https://www.formuladen.com/en/longitudinal-strain-formula/Formula-4316
https://www.formuladen.com/en/shear-strain-if-modulus-of-rigidity-and-shear-stress-formula/Formula-4310
https://www.formuladen.com/en/shear-strain-if-modulus-of-rigidity-and-shear-stress-formula/Formula-4310
https://www.formuladen.com/en/tensile-strain-given-modulus-of-elasticity-formula/Formula-4305
https://www.formuladen.com/en/tensile-strain-given-modulus-of-elasticity-formula/Formula-4305
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

8) Stress Formulas @

8.1) Compressive Stress given Compressive Strain Formula (]

Example with Units Evaluate Formula @

0.8mpa = ( 8mpa - 0.1)

Gc = ( E- 8compressive)

8.2) Normal Stress given Modulus of Elasticity Formula (af

[ Formula | Example with Units Evaluate Formula [

= €component ’ E 4mpa = 0.5 - 8mpa

8.3) Permissible Stress using Factor of Safety Formula B

Example with Units Evaluate Formula @

49 MPa

12.25mpa =

8.4) Shear Stress given Shear Strain Formula (af

63Mpa = (36MPa . 1.75)

Example with Units Evaluate Formula (@
T = ( G-n )

8.5) Tensile Stress given Modulus of Elasticity Formula @

Example with Units Evaluate Formula @

o, = (E . stensile) 4.8mpa = (8mpa - 0.6)

8.6) Ultimate Stress using Factor of Safety Formula B

Example with Units
U=FO0S-P 48mpa = 4 - 12Mpa
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Variables used in list of Relationship
between Stress and Strain Formulas

above
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b Breadth of Component (Millimeter)
d Depth of Component (Millimeter)

E Modulus of Elasticity (Megapascal)
F.0.S Factor of Safety

G Modulus of Rigidity (Megapascal)
L Original Length (Millimeter)
M.O.S. Margin of Safety

P Permissible Stress (Megapascal)
U Ultimate Stress (Megapascal)

Ab Decrease in Breadth (Millimeter)
Ad Decrease in Depth (Millimeter)
AL Change in Length of Component (Millimeter)

€component Strain in Component
€compressive Compressive Strain
€ Lateral Strain

€longitudinal Longitudinal Strain
€tensile 1ensile Strain

O Compressive Stress (Megapascal)
O, Normal Stress (Megapascal)

O Tensile Stress (Megapascal)

v Poisson's Ratio
1 Shear Strain
T Shear Stress (Megapascal)

Constants, Functions,
Measurements used in list of
Relationship between Stress and
Strain Formulas above

Measurement: Length in Millimeter (mm)
Length Unit Conversion B

Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @

Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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