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What is stress?

Let’s start with something simple. Let’s visualize a pressure applied on an object.

The pressure is causing a certain deformation to your object.

Pressure

After | applied the pressure, what is happening inside the object?




Let’s assume the object is composed of a lot of smaller cubes.

What is actually happening to one of the small cubes inside the solid when | apply the
external force?

You see what happen? The small cube that | chose is actually surrounded by identical
cubes.

Any external load will be transmitted to the cube inside through other cube.

. Pressure

So the cube in the middle is actually submitted to some loads because of the cubes around
him which are also receiving a load from cubes around them.



Here is the cube and the pressures applied on all its faces
o,

From this picture you see that each face of the cube actually receives a pressure load.

What is called stress is the value of this load divided by the surface (same unit as a
pressure).

Normal stress o is the stress applied normally to the face (as the name indicates)

Shear stress T is the stress applied in the same plane than the face.

What about stress in a continuous solid?
Suppose that you reduce the size of the cube until it becomes so small that it actually
becomes a point:

02

Now see this point inside your solid continuous volume and imagine that whatever the
direction you calculate the stress at this point, you just have to imagine a plane that is
perpendicular to that direction and then you obtain your 3 components that | mentioned
before.






