Pulp and Paper Industry (3 credits)

Exercise 2:

Size Effect Due to In-plane Dimensions

(1) Materials used in the exercise

(a) Copy paper

(b) Sack paper

(2) Preparation of samples

In the present exercise L&W tensile Tester will be used for the testing of paper strips. The length of the strips may be 100 or 180 mm and the  width 15, 25 or 500 mm. Prepare the strips in a way that the length is 2-3 cm over the used dimension (100 or 180 cm) for the proper fixation of the strip in the tester. Thus, the dimensions of the sample strips should be: 

· 15 mm x 130 mm

· 25 mm x 130 mm

· 50 mm x 130 mm

· 15 mm x 210 mm

· 27 mm x 210 mm

· 50 mm x 210 mm

Prepare 10 strips of each size. Note that the strips with dimensions of 15 mm x 100 mm and 27 mm x 180 mm have the same geometry.

(3) Measurements

Determine what kind of a function of 

(a) strip length

(b) strip width

(c) strip area is 

· 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

Based on graphical presentations conclude how the changes in in-plane dimensions affect the measured properties.

In which way do the properties of the used papers differ?

Which ones of the measured variables may be considered as material properties?

Are they depended on the dimensions of the strip?

How the non-material properties may be derived from the material properties?

How do these variables depend on the dimensions of a sample strip?

