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Paper machines and papermaking processes have 
changed rapidly in recent years. The changes 
reflect needs for improved productivity as well as 
higher quality standards and environmental 
concerns. While modern press felt design has 
evolved alongside paper machines and process 
changes, new press section configurations and 
changing paper chemistry can cause problems with 
felt operation that operators may not have 
experienced before.  In this paper we focus on one 
problem area that is often misunderstood and 
wrongly identified: the loss of fibers from 
papermaking press felts on paper machines.  This 
problem has intensified with all the process 
variables the pulp and paper industry has added to 
papermaking.  This paper serves as an 
introduction to the various causes of felt fiber loss 
(felt shedding) on paper machines in order to help 
papermakers identify and understand the probable 
causes of fiber loss, and take corrective measures.  

THEORY

The industry has adopted the term “felt shedding” 
to describe fiber loss situations. We believe the 
term “felt shedding” is misleading and does not 
appropriately describe the mechanisms of fiber 
loss. Thus, the first step is to see the problem, not 
as the shedding of batt from poorly designed or 
aging felts, but as the degradation of batt fibers 
due to mechanical and/or chemical forces. The 
term “fiber loss” will thus be used for the scope 
of this paper. 

Before addressing the question of press felt fiber 
loss, some basic concepts must be reviewed.  
Figure 1 shows the cross section of a press felt.   

Figure 1 – Cross section of press felt. 

The sketch illustrates the two main components 
of the press felt: the base fabric (woven part of 
the felt) and the fibers which are attached to the 
top and bottom of the base fabric.  The fibers, 
often called “batt”, are attached to the felt surface 

through a needling process, which entangles the 
fibers and locks them in place.  The combination 
of the base fabric and the batt form the structure 
of the press felt.  Today, nylon is the predominate 
material of choice for both base fabric and batt 
fibers in the press felt industry. 

The loss of press felt fibers occurs when an 
external mechanism damages the surface of the 
felt.  Fibers subsequently loosen from the felt’s 
structure and can contaminate the paper machine 
causing unscheduled machine shutdowns and/or 
contaminate the paper produced.  This situation 
can mean unexpected rejections or customer 
complaints due to printing problems caused by 
the contaminants. 

FIBER DEGRADATION

There are three mechanisms that influence the 
loss of fibers from press felts: 

1. Mechanical degradation 
2. Chemical degradation 
3. Manufacturing problems 

Mechanical degradation 

Mechanical degradation can be divided into three 
categories: 

i. Mechanical degradation caused by 
high pressure showers 

ii. Mechanical degradation caused by 
external abrasion 

iii. Mechanical degradation caused by 
internal abrasion 

At the molecular level, the process of mechanical 
degradation is identical in all three categories. 

When nylon fibers lose their integrity because of 
mechanical degradation, they separate from the 
felt surface and contaminate the paper machine.  
If the degradation continues, the entanglement of 
the fibers in the batt layers will progressively be 
reduced and fiber loss will accelerate. 

Mechanical degradation caused by high pressure 
showers 

High-pressure showers represent the most 
important source of mechanical abrasion of press 
felts.  These showers are used to avoid the 
contamination of press felts by foreign objects 
(paper fibers, pitch, fillers, etc.)  Contaminants 
penetrate the felt during pressing and become 
entrapped.  If not properly removed, 
contaminants can plug the felt and reduce its 
efficiency. Several types of high-pressure 
showers are used. The type can vary according to 
the paper grade produced, the machine speed, the 
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press felt travel or operational experience.  
Unfortunately, an improperly designed high- 
pressure shower system or one that is not well 
maintained can severely degrade the fibers of the 
felt resulting in fiber loss.  The TAPPI standards 
indicate recommended paper machine set-ups, 
including a section on showering guidelines.  
However, the appropriate combination for each 
individual paper machine must be determined by 
experience.  The following are some of the most 
important items to examine around the high-
pressure shower system: 

1. Condition and state of shower bars and 
shower nozzles 

2. Shower pressure  
3. Shower angle in relation to the felt 
4. Distance between shower and felt 

surface 
5. Water quality and quantity used 
6. The shower oscillation program 

Mechanical degradation caused by external 
abrasion 

All components that come in direct contact with 
the press felt during its travel generate a certain 
amount of frictional or braking force against the 
fibrous structure of the felt. Under normal 
operating conditions, press felts will lose very 
low amounts of fibers due to friction. Changing 
machine conditions and normal wear of machine 
components must be considered. 

The components that generally come into contact 
with the felt are the Uhle box(es), felt rolls, 
stretch rolls and press rolls.  The condition of 
each of these components must be checked 
regularly.  When any of these components 
become abrasive or show signs of uneven wear 
that could cause high-localized loads on the felt’s 
surface, the component must be fixed or replaced.   

When examining the Uhle box system, check 
both the box cover and the vacuum level of the 
Uhle box.  The higher the vacuum levels, the 
more the felt rubs against the sides of the Uhle 
box cover, thus the higher the friction force.  
When examining press rolls, note the condition of 
the roll surfaces, however, the load applied to 
press rolls must also be closely reviewed.  The 
higher the load applied by the rolls on the felt, the 
more the felt will wear.   

Mechanical degradation caused by internal 
abrasion 

Some fillers used in papermaking have very 
abrasive surfaces (titanium dioxide, calcium 
carbonate and clay, are among the most 
common).  During the pressing phase, non-
bonded fillers can penetrate the felt’s structure.  

The internal friction, generated by abrasive 
fillers, degrades the nylon fibers.  If abrasive 
fillers are not adequately removed by the 
conditioning system (Uhle boxes, high pressure 
and chemical showers), degradation due to the 
internal friction forces damage fibers and cause  
fiber loss. 

Chemical degradation 

The molecular structure of nylon can also be 
chemically damaged.  Hydrogen peroxide and 
chlorine ions are some of the most common 
elements used in bleaching of paper stock, these 
ions are, however, extremely damaging to the 
chemical structure of nylon.  At the molecular 
level, chemical degradation varies from 
mechanical degradation. 

Chemical degradation problems arise when 
hydrogen peroxide or chlorine ions are not totally 
eliminated during the neutralization process of 
the bleached stock.  Chemical contamination on a 
paper machine can occur due to an ongoing 
process control problem (continuous 
contamination), or it can occur due to an upset of 
the normal operating conditions.  If an upset in 
the neutralization stage has occurred, and 
degrading ions did make it to the paper machine, 
the damaged caused by these chemicals may only 
become noticeable as actual fiber loss several 
days after the contamination has occurred.  This 
phenomenon is a result of the weakening of the 
molecular chain of the nylon fiber by the 
chemical upset that has now made the previously 
strong fibers, vulnerable to normal operating 
conditions. When continuous contamination is 
experienced, press felf damage is usually more 
severe and often appears much faster.  Even if the 
contaminant levels are low, when they are in the 
system on a continuous basis damage will occur.  
The felt that is the closest to the headbox is the 
most vulnerable to chemical degradation since it 
is closest to the contamination source and will see 
the highest levels of damaging chemicals1.

Chemical contamination weakens the fiber’s 
molecular chain, full degradation of fiber 
integrity (fiber loss) occurs due to an external 
mechanical force on the felt (such as high-
pressure showers).  This phenomenon makes the 
degradation mechanism identification difficult, 
because of the presence of both chemical and 
mechanical degradation.  Once a fiber is 

1 Although forming fabrics are actually the closest piece of 
paper machine clothing to the source of contaminants, the 
molecular structure of the material most commonly utilized 
in the manufacturing of forming fabrics (polyester) is not 
affected by elements such as hydrogen peroxide and chlorine 
ions, only very few forming fabrics contain nylon 
(polyamide). Verify with your clothing supplier the raw 
materials utilized in your forming fabrics. 
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