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Symmetry of Stress Tensor

Consider moment equilibrium of differential element:
403,

&G 8,
- l A

Tn |
0y 2
X o
Taking moments about x, axis (i.e point C): “
8 & a- i

EMI =0: 2[023(6X35X1)ﬂ]—2[0’32(5)(25)61)&] =0 _ IF & ~ Al /‘

|. [ ) 2 J I. 2 J f,-'l { I

) 1.1 0 Syl C

Area of Moment /
face arm cu -k

=023=03
Thus, in general Omn =Onm

Stress tensor is symmetric. Six independent components of the stress tensor,

o7 o12(=071)
022 023L=032J
033 031\=013

Note a positive (tensile) component of stress acts on a face with a positive normal in a
positive direction. Thus a stress acting on a negative normal face, in a negative direction

18 also positive. If the stresses do not vary over the infinitesimal element, O ,,,,, acts on

opposite faces, in opposite directions but with equal magnitude.
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Given ¢, , o, and t,, with algebraic sign in accordance with the foregoing sign convention, the procedure for

obtaining Mohr's circle (Figure above) is as follows:

1. Establish a rectangular coordinate system, indicating +7 and +o¢. Both stress scales must be identical.
1
2. Locate the center C of the circle on the horizontal axis a distance E (o, + o, ) from the origin.
3. Locate point A by coordinates o, and —z,, . These stresses may correspond to any face of an element
such as in the Figure. It is usual to specify the stresses on the positive x-face, however.
4. Draw a circle with center at C and of radius equal to CA,

5. Draw line AB through C.

The angles on the circle are measured in the same direction as #is measured in the Figure above. An angle of
260on the circle corresponds to an angle of fon the element. The state of siress associated with the
original x and y planes corresponds to points A and B on the circle, respectively. Points lying on diameters other
than AB, such as A' and B', define states of stress with respect to any other set of x’ and y' planes rotated

relative to the original set through an angle 6.






