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Important Mohr's Circle of Stresses Formulas

1) When a Body is subjected to two Mutual Perpendicular Principal Tensile
stresses of Unequal Intensity Formulas @

1.1) Maximum Shear Stress Formula (af

Formula

Example with Units

J(ox—oy)2+4~'r2

max = 2

T

55.2675Mpa =

2 2
J( 95MPa - 22MPa ) +4-41.5mpa

2

Evaluate Formula @

1.2) Normal Stress on Oblique Plane with Two Mutually Perpendicular Forces Formula (af

Formula

oy + oy, Oy-
+
2 2

Cg =

O

Y -cos(2~9p1ane) + T-sin(2~ Gplane)

Evaluate Formula (@

Evaluate Formula @

95MPa + 22Mpa 95MPa - 22MPa
112.6901mpa = 5 5 -cos (2-30° ) + 41.5mpa -sin(2-30¢ )
1.3) Radius of Mohr's Circle for Two Mutually Perpendicular Stresses of Unequal Intensities
Formula (@
 Emm
. Omajor ~ Fminor 25 Supa = 75MPa 224MP;1
2

1.4) Tangential Stress on Oblique Plane with Two Mutually Perpendicular Forces Formula (af

Y ~sin(2-6plane) -r~c05(2~ eplane)

Oy - O
o, =
95MPa - 22 MPa
10.8599mpa = —

Example with Units

-sin(2-30° ) - 41.5mpa - cos(2-30° )
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Evaluate Formula @
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2) When a Body is subjected to two Mutual Perpendicular Principal Tensile
stresses along with Simple Shear Stress Formulas @

2.1) Condition for Maximum Value of Normal Stress Formula (af

[Formuia’
2.1 2-41.5mpa
atan atan| —————
< oy cy> ( 95MPa - 22 MPa >
Oplane = ——5— | | 24:3339- = >
2.2) Condition for Minimum Normal Stress Formula (af
[Formia’
2-t 2- 41.5mpa
atan atan| ———
<cx- y> <9SMP4 - 22Mpa >
Oplane = ——5— | | 24:3339- = >
2.3) Maximum Value of Normal Stress Formula [
Evaluate Formula @
2
oy + Oy Oy - Oy 2
Onmax = > + > + T
2
95Mpa + 22Mpa 95Mpa - 22MPa 2
113.7675Mpa = > + > + 41.5Mpa
2.4) Maximum Value of Shear Stress Formula @
95MPa - 22 MPa 2
T - 55.2675mpa = —— | +41.5wpa
max 2
2.5) Minimum Value of Normal Stress Formula
On,min =
2
95Mpa + 22Mpa 95MPa - 22 MPa 2
3.2325mpa = > - > + 41.5Mpa
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2.6) Normal Stress on Oblique Plane with Two Mutually Perpendicular Unequal Stresses

Formula @
Evaluate Formula @
Gmajor + Ominor Omajor ~ Ominor
0g = 5 + > - CoS (2 . Gplane)
75MpPa + 24 Mpa 75MPa - 24 MPa
62.25MPa = 5 + 5 -cos (2-30°)

2.7) Shear Stress on Oblique Plane given Two Mutually Perpendicular and Unequal Stress

Formula (@
J Evaluate Formula @
Omajor ~ Ominor | _ 75Mpa - 24Mpa s Can.
o, = > -sm(z ) eplane) 22.0836Mpa = — sin(2-30°)

3) When a Body is subjected to two Mutual Perpendicular Principal Tensile
stresses which are Unequal and Unlike Formulas @

3.1) Normal Stress on Oblique Plane for Two Perpendicular Unequal and Unlike Stress

Formula @

Evaluate Formula @

major ~ Ominor 0major + Ominor

> + > -COS(Z . Gplane)

Example with Units

75MPa - 24 MPa 75MPa + 24 MPa
50.25mpa = > + > ~cos(2~ 30° )

o

09:

3.2) Radius of Mohr's Circle for Unequal and Unlike Mutually Perpendicular Stresses Formula

. EE=m Example with Units Evaluate Formula [
Oryaior T Omi 75MpPa + 24mp
R = major - minor 49.5Mpa = a > a

3.3) Shear Stress on Oblique Plane for Two Perpendicular Unequal and Unlike Stress Formula

(af

Evaluate Formula (@

+o
2

Example with Units

75Mpa + 24 MPa

42.8683Mpa = fsin(z -30°)

(9
Oy =

major minor

sin (2 8,15 )
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Variables used in list of Mohr's
Circle of Stresses Formulas above

R Radius of Mohr's circle (Megapascal)
eplane Plane Angle (Degree)

amajor Major Principal Stress (Megapascal)

O minor Minor Principal Stress (Megapascal)
On,max Maximum Normal Stress (Megapascal)
On,min Minimum Normal Stress (Megapascal)

O Tangential Stress on Oblique Plane
(Megapascal)

Oy Stress Along x Direction (Megapascal)

Oy Stress Along y Direction (Megapascal)

Og Normal Stress on Oblique Plane (Megapascal)

T Shear Stress in Mpa (Megapascal)

Tmax Maximum Shear Stress (Megapascal)

- © formuladen.com

Constants, Functions,

Measurements used in list of Mohr's
Circle of Stresses Formulas above

Functions: atan, atan(Number)

Inverse tan is used to calculate the angle by
applying the tangent ratio of the angle, which is
the opposite side divided by the adjacent side of
the right triangle.

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sin, sin(Angle)

Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

Functions: tan, tan(Angle)

The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.

Measurement: Angle in Degree (°)

Angle Unit Conversion @

Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion @
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Try our Unique Visual Calculators

. Reverse percentage @ . @ HCF calculator @

Simple fraction @
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