Lecture#4
- Mohr’sCirclein 3-D
- Octahedral planes and stresses
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L ectur e# 4:

Mohr’sCirclein 3-D

We can use Mohr’s circle to visualize the 3-dimensional state of stress and
to ascertain principal stresses. You can construct the 3-D Mohr’s circle by
considering the combination of stresses that act paired faces of our elemental
cubic object (e.g., x-y faces, x-z faces, y-z faces). This yields 3 intersecting
Mohr’s circles.
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Views on the various faces of the principal element

For each two-dimensional stress condition a Mohr’s circle may be drawn.
These can then be combined to produce the complete three-dimensional
Mohr’s circle representation.
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The maximum shear stress occurswhen:t _ = ,Wheres, >s, >s,

Octahedral planes and stresses:

Any complex three-dimensional stress system produces three mutually
perpendicular principal stresses. Associated with this stress state are so-
called octahedral planes each of which cuts across the corners of a
principal element such as that shown in the fig. to produce the octahedron
(8-sided figure) shown.
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The stresses acting on the octahedral planes have particular significance. The
normal stresses acting on each of the octahedral planes are equal in value
and tend to compress or enlarge the octahedron without distorting its shape.
They are thus said to be hydr ostatic stresses and have values given by:
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where | =m=n :%, q = 54°44¢ equivalent to (111) plane in FCC.

Similarly, the shear stresses acting on each of the octahedral planes are also
identical and tend to distort the octahedron without changing its volume.
(put shear=0 in the equations of S, S;, Sy, S, — Lect.#3)
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Since octahedral stress is hydrostatic stress, it can not produce yielding in
solid materials, so octahedral shear stress is the component of stress
responsible for plastic deformation.
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