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Paper machine clothing performance analysis

Scope

Paper machine clothing traditionally has been evaluated by days life and cost per ton indices. Achievement of
maximum clothing life and minimum cost per ton often results in significant reductions in paper machine operating
performance. Sacrifices in machine performance to reduce clothing costs can reduce total mill profitability
significantly. Alternate clothing evaluation techniques based on impact on paper machine performance have been
developed. These techniques relate key operating parameters to the clothing run. Two techniques which have proven
useful over a broad spectrum of machines are described. The techniques are most beneficial when clothing
performance is monitored over several months or years.

Safety precautions

No specific safety requirements apply to this TIP. Mill safety requirements should be followed when
installing monitoring devices or collecting information relative to press section clothing.

Conversion factors

See Table 1 for SI metric conversion factors.

Table 1. Conversion factors for Sl units
Quantity Customary units Multiply by To obtain
Length feet (ft) 0.3048 meters (m)
Mass ounces (0z) 28.3495 grams (g)
pounds (Ib) 0.45359 kilograms (kg)
tons (=2000 Ib) 0.90718 tonne (metric ton) (t)

Significance

The techniques described can be used to effectively manage paper machine clothing to optimize total paper
machine economics. Clothing cost is relatively small when compared to the profits generated by added production.
Good clothing management can improve mill profits by thousands of dollars per year.

Definitions

Period: The time span between any two clothing changes is a period. Periods normally do not have an equal number

of days.
TIP Category Automatically Periodically Reviewed (TD-Baérﬁw ent S
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Clothing set: All of the pieces of clothing on the machine during a single period constitute a clothing set.

Histogram: A histogram is an averaged, graphical display of key machine performance variables plotted against
clothing installations. Each period appears as a rectangle whose height corresponds to the magnitude of the
parameters being graphed. The rectangle width is proportional to the number of days the clothing set was run on the
machine.

Selection of variables to be monitored

For optimum results, quantifiable key operating parameters upon which clothing performance can directly
impact should be monitored. The key parameters vary for each machine, depending on available data and
restrictions to production capacity. All data must be qualified on machines which run a variety of grades, furnishes,
and speeds. A truly multiple-grade machine will be very difficult to analyze accurately. For example, sheet moisture
content (at constant speed and basis weight) leaving the press section is an excellent indication of press felt
performance. However, a large percentage of machines do not have on-line moisture sensors at this location. Sheet
moisture grab samples taken during regular, frequent intervals (weekly), can be used (on-line sensors are helpful but
not a necessity). On drying limited machines, machine speed is a very good alternate to monitor. If the machine is
limited by drive speed, and steam consumption is accurately measured, steam consumption per pound of paper may
be a good alternate parameter to measure. Uhle box vacuum levels and weir levels can be excellent indicators of felt
condition. Key operating parameters, in order of impact by clothing performance for most paper machines, are as
follows:

Sheet moisture content leaving the press section. This is an excellent parameter to monitor since it is a direct
indication of wet-end water removal.

Machine speed. Average speed, maximum speed achieved, or percent of standard speed may be used, depending on
available data.

Pounds of steam per pound of paper dried. This is a good indicator of sheet moisture content leaving the press
section.

Number of breaks. Analysis by machine section is desirable. For example, if forming fabric performance is being
studied, breaks at the couch, in the wet presses, or on the wet end would be better than total machine breaks which
may include reel change snapoffs.

Production rate at the reel. Winder production should be avoided since trim and cull losses may vary.

Operating lost time. If total lost time is used, lost time due to mechanical and electrical problems should be excluded
since they are not impacted by clothing performance. Difference in clothing change time between suppliers/designs
could be significant.

Machine efficiency. This measurement can be useful if clearly defined. It generally should be avoided since many
variables which are not related to clothing performance affect efficiency. Efficiency after the winder is especially
bad.

Quality parameters

Clothing's effect on product quality is becoming increasingly important. Mills producing grades for certain
markets may find this a key variable in charting clothing performance. The degree of wire or felt marking, first-pass
solids, fines, or ash retention (affecting porosity, opacity, and two-sidedness) are all quantifiable and can be included
in an analysis.

For all operating parameters, the data used must be accurate for optimum results. The clothing analysis can
only be as good as the data used in the analysis. Sensors such as moisture gauges, steam flowmeters, and speed
indicators should be calibrated frequently. When number and location of breaks, including operating lost time, are
logged manually, the machine crew personnel must report data accurately.
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Key independent process variables should be monitored and logged to see if they correlate with any observed
changes in the dependent variables being monitored on-machine. Otherwise, misleading conclusions could be
reached. Example: A decrease in percent solids out of the press section may have been attributed to a felt change,
when in reality it was caused by a dramatic freeness shift in the pulp mill. Again, the correct process variables to
monitor are quite mill-specific. Possibilities include furnish component freenesses, headbox freeness, system
temperature, and wet end charge. Significant mechanical problems and changes also should be logged. Mills with a
great deal of process instability may find a good clothing analysis impaossible to accomplish.

Data collection

Daily values of the parameters to be monitored are logged on a data sheet as shown in Table 2. For
illustration, data from a news machine is shown.

Clothing record

Clothing changes and descriptive information are recorded on a clothing record sheet. Existing mill records may be
adequate. An example of a press section clothing record is shown in Table 3.

Table 2. Daily data sheet.
Machine Mill Location
Production Steam use, Machine Press Wet-end
Date tons/day 1000 Ib/day speed, ft/min moisture breaks
1 256 1128 2500 59.0 2
2 255 1080 2490 59.2 3
3 226 1032 2510 59.3 0
4 278 1236 2580 59.3 4
5 266 1224 2570 59.0 2
6 245 1120 2370 59.5 3
7 256 1296 2480 59.7 5
8 186 1104 2470 59.4 4
9 110 1148 2540 59.6 2
10 247 1128 2390 59.8 6
11 257 1209 2490 59.5 1
12 217 1032 2400 58.9 3
13 255 1296 2470 58.8 4
14 245 1104 2490 59.2 2
15 149 1080 2180 59.2 3
16 116 844 2260 59.5 0
17 226 1132 2450 59.7 2
18 225 1080 2450 59.4 4
19 279 1224 2570 59.8 3
20 251 1224 2440 60.1 1
21 261 1080 2510 59.2 5
22 270 1132 2500 58.7 4
23 257 1128 2500 58.9 2
24 108 800 2100 58.9 2
25 119 648 2100 59.2 8
26 266 1200 2470 59.3 4
27 265 1132 2580 59.5 3
28 260 1132 2510 59.4 4
29 258 1080 2500 59.7 5
30 243 1032 2360 59.8 3
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