Fibrous Products
Weekly Exercise 1
Due Monday, September 16, at 09.00.

1.

Softwood fibers of length 2 mm and aspect ratio of 60 are changed to hardwood fibers with the same geometry but 1 mm of length. The fibers form geometrically similar networks, and paper sheets of constant basis weight are produced.

How much does the total surface area of fibers in the paper change, due to the change in fiber size? How much does the free (non-bonded) fiber area change?  How much does the filler capacity of the network change? What happens to strength and stiffness? What happens to the failure strain of the paper?

2. 

Relative Bonded area is a function of Fiber Coverage. This function levels off at coverage 5. Write the basis weight of paper as an explicit function of fiber coverage. Which properties of the fiber contribute to the basis weight of paper at constant Fiber Coverage?

The linear size of any fiber is scaled by a factor ½. What happens to the basis weight of paper at Fiber Coverage 5?

3.

What is the volume of space a fiber of length L needs in order to rotate freely? What is the highest consistency of a slurry, consisting of fibers of length L and coarseness C, where the fibers may rotate freely?

4. 

What is the length scale of hydrogen bonding? What is the length scale of optical interaction? Is one of these a prerequisite for the other? 

How do fibers come into such close contact within the process of consolidation?

At which moisture content does the hydrogen bonding between fibers start?

