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Stress Transformation Equations
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Derivation of Mohr’s Circle




Derivation of Mohr’s Circle (cont'd)

Define c,,, and R
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Substitue for o,,, and R to get
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which is the equation for a circle with centre (c.,,,0) and radius R.
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Mohr’s Circle Equation
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graphical metnod
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Sign Convention for Mohr's Circle
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Constructing Mohr’s Circle:
Procedure

0X; = 0, and XY, = Ty,

0X; = 6, and XY, = -Ty,
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Procedure (cont'd)

through points A and B

0X1 = Ogyq aNd tx3y; = 0
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Stress Transformation: Graphical
[llustration -




Explanation

THE

ARC.



Principal Stresses
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Explanation
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Maximum Shear Stress
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directions of the




Explanation

maximum tx,Y,value
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Example 1

B 420 MPa
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Example 1 (cont'd)
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R= 1,||'E52+ 25%=69.6 A




Example 1 (cont'd)

25

=0.3846

tan 265 =
7%

20, = 21.0°

O19 =C + R 26, = 21.0+180° = 201°
o127 =—151£69.6 6,=100.5° 6,=10.5°
O] = 54.6 MPa

oy =—84.6 MPa




Example 1 (cont'd)

20, = 21.0°
20, i = —(90—21.0) = —69.0°
Bl A0
T = R=69.6 MPa taking sign convention into
max ' account

Tmin

> O
265 =21.0°
20, max =21.0+90°=111.0°
69.6 MPa O max = 55.5°
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Example 2
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Example 2 (cont'd)
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Example 2 (cont’d)
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