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Chapter 6

Press Fabrics

«. FUNCTION

The cost of dewatering the sheet in the press section is significantly lower than
=2t of dewatering in the dryer section. For this reason, the value of efficient press
~ “oricperformance cannot be overemphasized. The primary function ofa press fabric
=m0 provide resilient, permeable support for the sheet in the nip to maximize water
. =moval. The press fabric provides the necessary cushion and void volume to receive
. wazer expressed from the sheet. The fabric also conveys the wet sheet through the
srzss section and provides power transmission to turn rolls in the fabric run.

In serving these functions, the fabric must not have an adverse effect on sheet
.~ seoperties. The fabric must provide pressure uniformity to prevent sheet marking
- =om the press roll, base fabric, and fabric surface. To provide economical operation,
2z fabric must have adequate water handling characteristics over its life span. It must
% durable and resistant to compaction, chemical degradation, and the tendency to
. up with furnish particles. It also must provide good machine runnability with
- zzdom from sheet transfer, fabric guiding, vibration, and other problems that
- =duce efficiency. To satisfy these requirements, the fabric manufacturers provide a
~ =devariety of design constructions. This custom engineering is necessary due to the
~ asious combinations of paper grades, machine speeds, press section arrangements,
. =oric conditioning equipment, and so forth found in the paper industry.

5% MANUFACTURE AND DESIGN CONSTRUCTION

Materials

The primary materials used in the manufacture of press fabrics are polyamides;
~ =vionisacommon tradename. Polyamide fibers and yarns are purchased in various
=25 and with different specifications for properties such as tensile strength and
i izzree of preshrinkage. The specifications chosen depend upon the end use.
vamide fiber is durable, strong, and resistant to wear. For these reasons, it rapidly

s=olaced wool in most press fabric applications.

’ Some applications utilize wool or high-melting-point synthetic fibers in the
~ mper-side surface to minimize localized surface melting (wad burning), which occurs
- wnen thesheet breaks and builds up in front of a press nip. A few isolated applications
. uzlize polyester for its superior resistance to stretch.

A press fabricis made fromyarn used in weaving and batt fiber used in needling.

. "vpical yarns fall into four categories:
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PRESS FABRICS

1. Spun yarns made by twisting short staple fibers together

2. Multifilament yarns made by twisting continuous filaments together

3. Treated yarns which are typically chemically treated multifilaments alterec
by heat curing

4. Monofilament yarns which can be used singularly or in a cabled, or pliec
arrangement. :

Needle batr fiber is short staple fiber typically about 3 in. in length and =
available in a variety of sizes, degrees of preshrinkage, degrees of crimp, and so forth
The most common term associated with needle batt is denier, which is the weight iz
grams of 9000 meters of fiber length. The metric unit decitexis the weight in grams
0f 10,000 meters of fiber length. Typical denier sizes used in press fabrics range fro
1.5 to 80 corresponding to fiber diameters from 0.014 mm to 0.100 mm, as show
in Table 6.1.

Major Processing Stages

Figure 6.1 shows the major processing stages of press fabric manufacturi
Yarns are woven together to form a base fabric. This woven base fabric can be ma
inavariety of weaving patterns; can use different yarns; can be single layer, multilayz:
or a combination of two or more independently formed base fabrics; and can =
formed either as an endless loop or as a flat piece. Flat woven base fabrics can
seamed and made endless prior to needling, or they can be made with loops on ez
end that will be pin-seamed (joined) together at time of installation on the pap
machine.

Table 6.1 Polyamide bart fiber

Denier Decitex Diameter

15 1.7 0.014

3 33 0.019

6 6.7 0.027
15 16.7 0.043
25 27.8 0.056
40 444 0.070
80 88.9 0.100

Denier is a textile term equal to grams per 9000 meters of fiber length.
Decitex is grams per 10,000 meters of length.
Diameter of the fiber, for a round cross-section, is shown in millimeters.
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PRESS FABRICS

Battfiberis carded, or combed, in order to orient the fibersin the same direction
w=c to make the mass distribution uniform. Different methods are available for
s=dingand subsequent preparation of the fiber for needling. The two major methods
cross-lapping (conventional needling) and spiraling. In cross-lapping, the batt
~ersare layered back and forth in order to form the desired batt weight. As shown
Fig. 6.2, when the batt is needled to the base a batr splice is formed where the start
o Lnd points meet. The fibers are oriented predominazely in the cross-machine
zction (CD). In spiraling, the fibers are oriented p ?gLquuhiﬁly in the machine
ction (MD). The endless spiral is formed cither directly on the base fabric or in
separate process.
In the needling process, the batt fibers are driven mechanically into the base
«ic through the use of specially designed felting neecles. These barbed needles are
wnted in reciprocating plates that alternately drive I*:.raz: fiber down into the base
cic and then retract, leaving the fiber in pla An infinite number of needling
=niques can be designed to customize the procsss.
In the finishing stage, the press fabric, which s now 2 base fabric with needle
sz fiber applied to the paper side or both sides, s washed, dried, chemically treated
desired, and heat stabilized. Heatserting stabilizes the f2bric by altering the
ntation of the polymer structure.

Base Fabric

s common to talk about the number e§ ! which refers to the “layers” of

hine-direction yarns in the weave pamern. For smample, when looking at a

-section of the felt, a double layer would Rave two seis of machine-direction
uens, one set stacked on top of the other. Figure 6.3 shows schemarics for some

Base fabric constructions are extremely vazied. When :L scussing base fabrics
iayer

=N

ical base fabrics. The base fabric provides woid wolume within the structure to
cptwater expressed from the sheet. Iralso prowices resistance to compaction. An
dless woven base is actually woven as 2 tube. Each edge of the tbe is under high
sion and must be carefully controlled so thar ies characreristics are uniform with
s rest of the fabric (Fig. 6.4). A too-open or toe—closed loom edge (sometimes called
irnaround) could cause water handling problems in thar area.

Presently in the United States zbowut 90%: of press f2bric bases are made in
less form, although the use of pin seams has grw‘:: i specific applications. The
entdevelopmentsin pin-seamed f2bricsare &

e uniform with the body of the =5ric L:{i more “:.e:abk

iyl making theseamarea
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i YARN io 1 FIBER!
e N P
TWISTINGs, » BLENDING
WEAVINGA, .~ CARDING -
My ¥
NEE[')_LING
4

FINISHING
{ FELT !

Fig. 6.1: Major processes in press fabric manufacturing

Needled Batt

Batt fiber prevents marking of the sheet by the coarse base fabric, provides mo:—:%
uniform pressure and surface density characteristics to the sheet, provides compress é
ibility in the structure, affects the flow of water from the sheet into the fabric, anc
protects the base fabric from wear. Customized designs encompass combinations
batt weight, fiber type, and distribution. The fiber can also be oriented to enhanc:

certain properties.

Treatment

Chemical treatments can improve certain fabric properties. They consis %
essentially of two types: (1) those that internally modify the molecular structure of =
materials, and (2) those that supply an external coating on the fibers to protect the=
and bond them together. Various treatments may be used alone or in combinatic:;,fi
thus providing benefits such as reduced fiber shedding, improved resistance = |
bacterial or chemical degradation, increased resilience, reduced tendency to fill
increased wear resistance, improved start-up performance, and improved stabil
Precompaction treatments make use of pressure and temperature to reduce the b
of the fabric so that break-in time is reduced. They can be applied with or with
chemicals. Precompaction reduces both caliper and permeability, and it has
smoothing effect on the surface of the press fabric.

C.  GENERAL PROPERTIES
A number of properties are measured in order to determine a fabric’s suitabil

fora particular application. While fabric manufacturers do not use a standardized ==
of test techniques, most do some type of testing of the properties that follow.
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PRESS FABRICS

Unit Weight

The unit weight of the felt, usually expressed in ounces per square foot (oz/ft*)
:r grams per square meter (g/m?) is an important design consideration. The weight
=fuences water handling capabilities as well as compressibility.

Stiffness

A measurement of stiffness is important for assessing the difficulty of installa-
- zononmachines with small clearances or particularly difficult fabric runs for draping
. =efabricinto the presssection. Newer machinesare designed ro accommodate stiffer
. Sbrics but machines with poor alignment or poor guiding systems often have
. =ficulty guiding very stiff fabrics. Stiffness is measured in the MD and CD; values
wpically range from 5 g to 50 g (Gurley Stiffness Tester).

Void Volume

Void volume is that space formed in the weave pattern and within the batt fiber
_ sructure that can accept water removed from the sheet. In most press nips, water is
 seen exiting the nip, indicating that the fabric is saturated at midnip. At this point,
<l of the voidsare filled. Sufficientvoid volume is particularly important when water
~ oads are very high or when hydraulic-related problems such as sheer crushing,
adow marking, and vibration are present. Void volume changesas the felt compacts
«ith age and becomes filled with contaminants.

CROSS LAPPED BATT

BASE FABRIC

Fig. 6.2: Conventional needling
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SINGLE LAYER

DOUBLE LAYER

LAMINATED BASES (SINGLE OVER DOUBLE)

Fig. 6.3: Schematics for typical base fabrics

Fig. 6.4: Portion of endless weaving showing right-side loom edge

Compressibility, Hardness

A more compressible fabric has a dampening effect on vibration and will alsc
drive more water into the roll system, provided it is not at its limit. This may bc
desirable if fabric suction box capacity is inadequate. A more compressible fabric has
less hardness which on pressure controlled grades, typically lighter-weight sheess |
lowers the effective pressure in the nip and has an adverse effect on dewatering.
Measurement of compressibility is not standardized within the industry. ;

Permeability

Much emphasis has been placed on air permeability measurements taken oz |
new, uncompressed fabrics. This is unfortunatc because air permeability measure- -
ments were designed to be a quality control tool in the fabric mill. There is nc
correlation between air permeability values and machine performance. Simila- |
measurements can be obtained on drastically different design constructions. This i
best exemplified by the fact that a fabric used inside out is likely to fail although th
air permeability is identical to that of the fabric used properly. A more meaningf
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PRESS FABRICS

ssessment is that of water permeability measured under load, as this more accurately
c=nsiders the function of the fabric and the operating conditions. Even this property
=ustbe considered in combination with others to determine a design’s suitability for
: ziven application. TAPPI Technical Information (TI) Sheet “Characterization of
Tzt Felts” provides derails on air permeability measurement technique.

Permeability measurement of a press fabric in operation can give valuable
asight as to how the fabric changes over time. Historical data on a particular design
=n provide guidelines for scheduling fabric cleaning or removal. TAPPI TI Sheet
“Torosity Measurement of Press Felts on the Paper Machine (HSPT)” provides
z=zails of this technique.

Caliper

4 Caliper is easily measured both in the fabric mill and on the paper machine.
- These thickness measurements give a general indication of the amount of void
.~ wlume present and how it changes over time. Precompaction treatments reduce
~ =liper. Many mills plot caliper readings versus time to determine when to schedule
= fabric change. Two TI Sheets issued by TAPPI address these measurements:
“ethod for Evaluating Thickness of Wet Press Fabrics” and “Press Section
“Zonitoring”.

Tensile and Elongation

The tensile strength of a fabric is substantially greater than the operating
ision. The measurement of tensile strength can be of interest when degradation is
=spected and both new and previous values can be compared. Elongation charac-
=ristics are significant when stretch roll capability is limited or when a fabric goes
=rough two presses and could be subject to stretching due to drive differendials.

Surface Uniformity

The desire for improved sheet surface quality and increased water removal has
=4 to greater concern for fabric surface uniformity. A number of visual tests using
=ls or other pressure sensitive materials exist; they are subjective in nature and usually
v on comparisons to filed standards. More recently, advanced image analysis
chniques have come into use to scan impressions made of fabric surfaces under
escribed loads. The data are then analyzed by computer applications so that values
=0 be assigned thar indicate the degree of contact. Surface uniformity affects sheet
s=watering and sheet rewet, as well as sheet quality with respect to coating holdout,
cet two-sidedness and so forth. Also, use of higher nip pressures has increased the
ention given to this important fabric characteristic.
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Fiber Locking, Abrasion Resistance

The ability of a fabric to withstand wear is important for maintaining unifors
performance over its life. In some grades, particularly coated ones, loss of batt fibe:
from the fabric into the sheet can cause operating and quality problems. To test for
resistance to fiber shedding and overall resistance to wear, various techniques hav:
been designed to measure the battloss when the fabric is exposed to a wear condition

D. APPLICATION

The proper application of a press fabric is critical to sheet quality and to the
efficient runnability of the paper machine. Predictable, repeatable performance &
important because it allows for maintenance to be planned for times when tl:fg
machine is scheduled to be down for a fabric change.

Design Considerations

Every fabric position has unique requirements, so there are numerous consic-
erations in selection of the proper design. The broad concerns are for finish, water
handlmg, durability, and runnability. Specific information is necessary for suck |
items as grades produced, furnish, machine type, press loadings, press roll size an_g
type, fabric conditioning equipment, speed, and any particular operating concern:
To achieve optimum performance, the designer must satisfy the requirements b=
selecting the proper combination of yarn type, weave pattern, batt fiber type, bas
distribution, batt orientation, weight of components, needling technique, treatmen:
applications, and heatsetting procedures. After a trial has been evaluated, an analys=
of a returned sample can provide additional information for further design refins
ment.

Effect on Paper Properties

Press fabrics play a major role in machine efficiency and in sheet qualic
Uniform pressing with adequate flow characteristics can eliminate negative hydrau!
effects such as shadow marking from the roll or press fabric, barring in the sheet d:
to vibration, and isolated crushing. Sheet surface uniformity can be improves
through more uniform pressure imparted by the press fabric in the nip. Whik

two-sidedness is controlled primarily by press geometry, the degree of sheet deware=
ing in a particular direction is partially influenced by the fabric design used, therebs
affecting two-sidedness. Greater sheet strength can be developed through mos=
intensive pressing. This can be influenced by the hardness of the fabric design, whi
contributes to the psi developed in the nip.
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Economics

Press fabrics represent a very small percentage of the overall cost to produce
s=per but have a large effect on machine performance and, therefore, profitability.
‘mproved press fabric performance can reduce steam usage, thereby providing large
=rgy savings. Alternately, machine speed can be increased, thereby providing
<remental tonnage for sale. Incremental tonnage can also be gained by reducing
=zks due to poor press performance. Studies show that relatively small increases in
we=d or small reductions in downtime that result from breaks can add significantly
orofits. These gains are often multiples of the cost of the press fabric. Because
sorics have an effect on sheer quality, better performance in this area can also lead
ncreased paper sales through greater customer satisfaction.

The old measure oflife in number of days no longer adequately describes fabric
=anomics. Many mills now schedule fabrics off while they are still performing well.
this way, maintenance activities can be scheduled, risk of machine damage is
snimized, poor quality paper is avoided, and operating costs (e.g., steam) are kept
control. For these reasons, fabric cost per ton by itself is an incomplete measure
= performance.

OPERATION

Press fabric and press section performance can be improved by following
==zin guidelines and by understanding the causes of and typical solutions to
“w=ating problems.

Installation and Start-up

Before a new fabric is unwrapped, the machine position should be thoroughly

c=ned. All suction boxes, showers, roll faces, and conditioning equipment should
= checked for proper operating conditions and cleanliness. All journals, bearing
msings, or other greasy or oily areas that may come into contact with the fabric
wuld becleaned, and all sharp surfaces should be covered to minimize the possibility
snagging or tearing the fabric.
When the fabricis being installed, the paper side must be oriented properly and
2= rrademark lines should be correct for the direction of travel. The fabric should
czrefully worked over the rolls of the fabric run, and it should not be overstretched.
¥5en the fabric is in position, it should be spread out to its full width on the rolls.
“==med fabricsare usually equipped with a leader to tie into ropes or into the old fabric
“& that the new fabric can be pulled through the run. Various types of seam assists are
2 10 hold the seam in place so that the pintle can be put through the loops in order
= oin the ends. Any grease or oil that gets on the fabric should be removed before
e Sbric is wet up.
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The tradeline should be straight before wetting the fabric. The stretch =
should be adjusted to give sufficient tension to turn all rolls. The press rolls sho
be very lightly loaded and the fabric rotated slowly for several revolutions. The fab=i
should be uniformly wet up across its width, which is best accomplished wit= &
full-width shower. During this wetting process, the fabric guide also should &
checked for proper operation.

As the fabric is wet up, the stretch roll should be adjusted to mainrain unifoss®
tension and prevent wrinkling. The tradeline should be kept straight and the faba®
should be operated near the recommended running length provided by the supp"' =
The fabricshould not be trimmed until ithas been rotated under full running ten " .
with the press loaded, and the width has stabilized. A sharp knife should be usec
trim the edge opposite the fabric guide. :

Shutdown Procedures

During brief shutdowns, the fabric should be kept flat under uniform tensias
Tension should be relieved during extended shutdowns. When a machine &
scheduled for a shutdown exceeding a few hours, it is important to remss
contaminants from the fabric with a thorough washing. The fabric should n
roped up for washing. If allowed to remain in the felt, contaminants harden =
become difficult to remove later, thereby affecting start-up and subsequent o
tion. Some mills find itadvantageous to apply fabricsoftener to the press fabric be:
shutting down. The softener is then rinsed out during wetting up ar restart.
fabric, all rolls, and all fabric conditioning equipment should be examined, cle
and repaired while the machine is down. At restart, the same start-up proce
should be followed. Itis mostimportant to keep the fabric flat, wet it uniformly.
apply the proper tension in order to avoid wrinkling or roping on start-up.

Guiding, Tradeline Distortion

The basic principle for guiding is tharwhen a flat material, such asa fabric
tension, contacts a rotating cylindrical roller, the material will move at a right
to the roller axis. To be effective, pressureis needed to preventslippage. This pr.
is provided by fabric tension and by the angle of wrap on the guide roll. The
is typically 25-35°, divided as evenly as possible on each side of the roll. It i
necessary to have a fixed roll relatively close to the guide roll so that the fabric conza
this roll while it is in its guided position. The wrap on this lead-out roll is norns
at least 25° in order to hold the fabric movement. The guide is usually posid
between two fabric rolls so that two-thirds of the distance is from the lead-in £
roll to the guide roll and one-third of the distance is from the guide roll to the lea
fabric roll. In no case should the lead-in or lead-out draws be less than one-thize
the face width of the fabric-carrying roll. Guiding can appear to be confuss
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szrticularly with different degrees of wrap. One simple rule holds true under all
maditions: A fabric will travel toward the end of the roll it contacts first.

A well-designed and efficient press should have a fabric guided with a straight
=zdeline. A tradeline that is not straight will produce distortion in the weave pattern
s2ich will result in nonuniformity across the width. This can negatively affect
secformance.

A tradeline that tends to run ahead at one edge is an indication that the fabric

| = isshorter at that end. This is corrected by tightening the stretch roll at that end

= equalize the length of run. By doing so, the fabric may tend to run off the machine.

| TEhe machine tender must watch this tendency and, if necessary, must correct it by
. =positioning the hand guide.

If the fabric wraps a concave or convex (crowned) fabric roll, the center of the
=oric will tend to lag or to run ahead, respectively. This is caused by the difference
= circumferential speed of the roll’s center in respect to its ends. A fabric passing
zzaight through the nip of two press rolls properly crowned for uniform nip contact
without wrapping either of the rolls will maintain a straight tradeline. If, however,
= crowns are excessive for the applied load so that the nip contact is greater at the
=:dpointof the roll face, the fabricwill lead atits center. If the crownsare insufficient
s the applied load so that nip contact is greater at the roll ends, the fabric will lag
i its center.

If the fabric wraps one of the press rolls and the roll is crowned, the arc of fabric
wap will be greater at midface than at the ends. The rotational speed is the same
zross the face of the roll, so the fabric will run ahead at its center. The amount the
=oric will advance at its center is proportional to the angle of wrap; this amount

| mcreases with increased wrap.

The tradeline position is generally the net effect of more than one cause of

- &sortion.  Knowing the above causes enables the papermaker to take corrective
. «zzion by adjusting rolls to either remove the cause or to counteractit. Occasionally,
- zorics from different suppliers may react differently on a given position due to
- iness and resistance to distortion characteristics inherent in different designs.

& TROUBLESHOOTING

To obtain optimum press performance, considerable attention should be given

= proper fabric operation. Following is a brief listing of some common operating
' seoblems which may interfere with pressing efficiency, along with suggestions for
| =rrecting them.

Dimensional Stability

If the fabric is too narrow, wide, long, or short, the first question is whether it

Emted that way or became that way after running. Check to see if the operating
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tension is correct, as this will affect fabric size. Check records to see if previous fabrics
exhibited asimilar problem. Seeif the operating temperature has changed (e.g., steam
boxon). Check bowed roll applications. Examine the fabric for excessive wear. Look
at tradeline distortion that may be present and make roll adjustments as needed.

Blowing

Blowing is caused by an accumulation of air between the sheet and fabric aheac
of the press nip, and is greatly influenced by press section geometry. It can occus
because air is entrained by the fabric surface, or because the fabric is too dense =
permitair to evacuate, or because the felt is too open and air is being pumped througs -
it. Ifa fabric blows when it is new but stops after it is broken in, it may be necessar |
to decrease the volume of the fabric by increasing density. A blow roll that raises ths
sheet above the fabric is one solution when it is practical. A suction lead-in roll orz -
suction box on the inside of the fabric just ahead of the nip is sometimes used.

Increasing the operating tension of a new fabric will sometimes alleviaz=
blowing. Reduction in porosity as the fabric runs can cause blowing to develop
Consequently, cleaning of the fabricis helpful. If this condition persists regularly ove |
the fabric’s life, then a more open fabric construction is usually required.

Shankering and Shedding

If the needle batt fiber on the fabric surface is too long, it may tend to twiz
together and accumulate fiber stock. These accumulations are called pigtails o=
shankers and can result in sheet marking. The fabric maker can correct this &
changing the needling procedure. As a temporary partial solution, the papermaks
can stretch a rope across the fabric to drag over it to catch and remove some of the |
fiber accumulation. Occasionally, shedding will occur only on start-up due to stras
loose fibers. If shedding continues, it is due to improper needling or operatizs
conditions on the paper machine. Some machine conditions to check include wo
fabric suction box covers, lack of lubrication, high-pressure shower wear, chemicz
degradation (including high chlorine residual), and hydraulic damage in the nip.

Shadow Marking

When hydraulic forces are not uniform on the sheet during press dewateriz
the so-called shadow effect of the pressure differential can be seen in the sheet. Thes
marks can be from grooves in grooved rolls, from holes in suction or blind drilled ro
and from the fabric structure. The use of a heavier or more rigid fabric is usuzis
needed to adequately bridge the grooves or holesin order to provide uniform pressu=
If the mark is from the fabric it is usually necessary to change designs. Other solutio=
include using softer roll covers, smaller holes, or narrower grooves, and in some czs=
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¢ =oovering or regrinding a worn cover. Some of these solutions might reduce water

=zndling capacity or sheet water removal. Also, filled fabrics and fabrics that are

. =aning too wet can contribute to shadow mark problems.

Marking-Yarn, Surface

When marking is more of a direct impression than a shadow effect, design
anges are necessary. When base fabric yarns are marking, then yarn types, yarn

. ieasity (count), and weave pattern may be changed to provide more uniform pressure
* = the sheet. Yarn marking can also be due to fabric wear. More paper side needle
« =it may be used to provide more coverage of the base. If the marking is from the
| soric surface, finer fibers, different needling techniques, and precompaction treat-

. =ents may be used to improve uniformity. Yarn marking can also occur when there
. = crown problems causing higher pressure in certain areas across the width.

For both shadow marking and fabric marking, it is necessary to determine

. waich side of the sheet is being marked and the pattern of the mark. Knowing this
| zzn enable the papermaker to locate the cause. For example, closely spaced machine
- azection marks are likely associated with the fabric while wider spaced marks are
 woically groove roll marks.

‘Wrinkling, Roping

Taking care to operate the fabric at the proper tension across the entire width

. = the best way to avoid wrinkling and roping. Proper wet up procedures are
- szrticularly important to prevent uneven tension. On long unsupported draws, a
- mpporting fabric carrying roll may be necessary. If wrinkling occurs, the press should
s opened and the fabric spread out evenly. Steam or hot water may help to flatten

i

== wrinkle. The press should then be lightly loaded and started up slowly.

Edge Flipping, Sheet Following

Problems with uniform sheer transfer can cause breaks and quality problems.

" The sheet tends to follow the smoother surface. Press geometry can also affect
- mnsfer, and sometimes changing the amount of wrap of the sheet or fabric on a roll

il help. In some cases, a change of roll cover material is needed. The fabric may
opear to be smoother because it has become filled, and in this case cleaning is

| “ective. A wet running fabric surface will also create problems. Suction box and

;::swer use can be modified to dry up the fabric. The fabric maker can modify the

&

szzface by using coarser batt fiber or by modifying the needling technique.
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Sheet Pickup Problems

Poor pickup or drop-off may be caused by a number of problems including
stock changes, condition of the forming fabric, condition of the press fabric, speec
differential between the press fabric and forming fabric, incorrect suction pickup rol
operation, and incorrect fabric conditioning equipment operation. Design of the
pickup fabric is critical. The fabric must be open enough to allow vacuum in the
suction roll to pull the sheet to it but it must have a closed surface that is smoot:
enough to hold the sheet to the transfer point. The surface characteristics ar
particularly critical in tissue applications. The moisture level in the fabric alse
influences sheet adhesion. If the pickup fabric appears filled or closed up, it shoulc
be cleaned. A plugged suction roll or improperly positioned deckles can cause |
problems, also. When problems are caused by poor edge cut by the trim squires. |
running double squirts and adjusting the angle of cut is helpful. j

Wear

The causes of excessive fabric wear can be divided into fabric design, mechani-
cal, chemical, and hydraulic categories. A poorly designed fabric can experience wear

even under normal operating conditions. Mechanical causes that should be invest- ©
gated include: ’

e Press rolls - crowns, bearings, misalignment, rough or worn surfaces

°  Fabric conditioning equipment - worn suction box covers, excessive
shower pressures, oscillator operation, even coverage of lubricating
showers, filled fabrics causing higher suction box vacuum and more drag

¢ Stock system - sand or abrasives in the furnish. '

Wear in isolated streaks usually indicates a mechanical cause. When the wez
is overall, chemical causes are suspect. These could include damage from chlorizs
residual in the system or from improperly applied fabric cleaning chemicals |
Hydraulic damage can occur when the fabric/roll system cannot handle the existiz:
waterload. These hydraulic forces can literally blow the fabricapart. The press fabric -
roll holes, and grooves should be checked for filling. ]

Crushing ﬂ
The hydraulic forces discussed above can also disrupt the sheet. This crushizs

causes breaks and quality problems. On a new fabric, the problem may be thar t ;
fabric is too dense with insufficient void volume. A dirty, worn, or compacted fabri: g
would have reduced void volume and could contribute to crushing. Isolated higt |

pressure points increase the amount of water flow in that area. If the flow becoms=
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zessive, crushing will occur.  Crushing can also result from an excessive rate of
=ssure application within the sheet. Roll crowns and press loadings should be
secked for uniform application of pressure. Filled streaks in the fabric or roll can
2 cause a problem.

Press Bounce

Press bounce and vibration can be caused by mechanical problems on the
=zchine, nonuniformities in the fabric, and hydraulic forces. Checking the fre-
mency is the first step in isolating the cause. Also, checking to see when the bounce
‘mrted, whether it is getting better or worse, whether any rolls or fabrics have been
anged recently, and whether the condition existed prior to these changes are all
oortant questions to answer. Typical roll causes include improper balance, bad
“ezrings, worn rolls, corrugated or flat areas in the cover, or insufficient void volume.
oric causes are typically nonuniformities such as loom edges or batt splices. If the
ric is suspected to be the problem, deliberate cocking of the tradeline sometimes
= temporarily alleviate the problem. Many mills regularly alternate the cocking. If
== fabric or roll is filled or if the fabric design does not have adequate void volume,
=zessive hydraulic forces can cause bounce or vibration.

Wad Burning

‘Wad burning occurs when the sheet breaks and paper gets caught on the
zoing side of the nip, where it spins and causes friction on the fabric. This friction
zates heat which melts the fabric’s surface fibers. The surface can also become
sgged with fiber. Wool and some high-melting-pointsynthetics are more resistant
= melt damage; however, these fibers do not offer the general wear and compaction
=sistance properties of polyamide. Press geometry must be changed or break
zectors must be installed so that the press is quickly unloaded in order to eliminate
d burning. Poorly designed or misaligned roll doctors also contribute to wad
- muming problems. A wad burned area of the fabric sometimes can be cleaned by the
~ == of chemicals and high-pressure showering. In extreme cases, a spiked wheel can
- =used to break up the fused surface. The wad burned area typically causes wet streaks

* = the paper because water cannot be pushed through the closed fabric surface.

Poor Water Removal

Press water removal that is less than normal can result in slow speeds, increased
=am use, increased draws, crushing, marking problems, vibration, and increased
aks. Many of these problems have been discussed earlier. Analysis of a water
moval problem can be very complicated due to a myriad of causes that can be stock,
- =achine, or clothing related. Findinga solution starts with isolating the point when
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the water handling problesms starsed dlses with any changes ther had beew
the process or equipment around thar sime. It is important © derermane #3
problem is localized. The following azeas should be checked: stock and wer g
conditions, proper press loading, nip conditions (dry or wet, uniform or uneven
doctors and showers, all fabric condidoning equipment, and condidon of t
fabrics. Moisture tests of the sheet at various points can help isolate the problem:

G. SUMMARY

‘Whenever press fabric operating problems are encountered, itis recom=m
thatyou work closely with your suppliers. In addition to assisting in solving op:
problems, suppliers may also observe conditions that necessitate a change i=
design in order to improve performance.

7
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