Some Materials Science

Exercise 1
Due Monday, January 19, at 09.00.

1. 

a/ 

The (uniform) strain state of a rectangular material element is known. All strains are small. The unstrained dimensions of the material element in three perpendicular dimensions are d1, d2 and d3. Compute the relative displacement between material points initially located in co-ordinates

(0,0,0) and (a1,0,0)

(a1,0,0) and (a1,a2,0)

(0,0,0) and (0,a2,a3)

b/

The (uniform) stress state of a rectangular material element is known. The dimensions of the material element in three perpendicular dimensions are d1, d2 and d3. Compute the forces acting on each of the six element boundaries.

2.

How can strain components be determined on the basis of stress components? Write the compliance matrix for a three-dimensional Cartesian co-ordinate system in the general form. How does the compliance matrix change when considering an on-axis system with orthotropic symmetry? Rewrite the compliance matrix for this particular case.

3. 

Explain how you can experimentally determine the stiffness matrix of a composite material with orthotropic symmetry of mechanical properties with respect to the principal material axis, in the on-axis co-ordinate system.

4.

You are dealing with a composite material with orthotropic symmetry of mechanical properties, with respect to the principal material axis. You do know the stiffness matrix in the on-axis co-ordinate system. Explain how you can determine the stiffness of the material in any arbitrary direction.

