Pulp and Paper Industry (3 credits)

Exercise 3:

Anisotropy and Drying Shrinkage

The purpose of the exercise is to study the anisotropic nature of paper, or in other words, how does the orientation of fibres affect the different properties of paper. The effect of drying shrinkage on the properties of two different papers is also clarified.

(1) Materials used in the exercise

(a) Copy paper

(b) Sack paper

(2) Preparation of the samples

Prepare 10 strips (air-conditioned paper) with the dimensions of 15 mm x 130 mm in a way that the stretching direction takes place in

(a) machine direction

(b) cross direction

Soak sheets of paper in water (20(C) for 15 minutes. Dry the sheets in an air-conditioning room and prepare sample strips as described above.

(3) Measurements

Measure the following properties for the strips:

· tensile rigidity (N)

· tensile failure load (N)

-    Young’s modulus (GPa)

· tensile strength (Pa)

· failure strain (%)

· tensile rigidity index (Nm/g)

-    tensile strength index (Nm/g)

(4) Report

To which degree the in-plane anisotropy of the measured properties depend on 

(a) the fiber orientation distribution

(b) drying restraint?

To which degree has drying shrinkage been restrained in any in-plane material direction?

