Structure and Properties of Wood-Based Materials

Exercise 1
Due Monday, January 15, at 09.00.

1.

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.

2. 

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.

3.

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.

4. 

a/ Latewood stiffness is ten times earlywood stiffness. Compute and plot the radial wood (composite) stiffness, as a function of earlywood content.

b/ Latewood stiffness is ten times earlywood stiffness. Compute and plot the tangential wood (composite) stiffness, as a function of earlywood content.

