PROCESS AUTOMATION

“DYNAMIC LAB” VS. “STATIC

LAB” PROMISES

PROFITABILITY

FOR PAPERMAKERS

LORI CROCKER-M“ALISTER aAND BRUCE KOPKIN

A DYNAMIC PROCESS, SUCH AS PAPERMAKING, NEEDS DYNAMIG,
NOT STATIC, LAB TOOLS TO MAINTAIN PRECISION.

HAT IF YOU COULD RAISE QUALITY TO A HIGHER
standard and even adjust specifications
while making paper?

* What if you could increase the price
to your customer because quality con-
trol tools have assured higher perfor-
mance at their facility?

e What if you could virtually elimi-
nate customer complaints on
quality?

e What if you could increase prof-
itability by US$ 2-5 per ton while
paying off the investment in less
than one year?

All of these accomplishments are
happening as papermakers turn
increasingly to the dynamic lab phi-
losophy to allow for tactical process
adjustments in real time and strategic
fine-tuning for the long term. By con-
trast, the dynamic lab is the antithesis
of the traditional lab that simply tests
the paper long after it has been pro-
duced. The dynamic lab is based on the premise that a
dynamic process, such as papermaking, needs tools to
maintain precision. The fallacy in today’s papermaking
process is to only use the lab for final measurements, as
shown in Fig. 1. At that point, it is too late. The promise
of the dynamic lab is to use the information to improve
papermaking.

Precision instruments, linked together through
automation and connected to process and quality con-
trol, are allowing for a revolution in the very concept of
the lab, redefining it as a productivity and profitability

to correct problems.

I. Sometimes a lab may only be used for
final measurements, after it is too late

tool. Using an array of technologies, from stand-alone
testing equipment to fully automated systems, a quality
control lab will look more like an extension of the paper
machine than a remote lab.

If this sounds like a page out of a presentation from a
process control supplier, it is—with a new twist. The
new emphasis is on communication
and empowerment, because the
sooner we see paper testing inte-
grated into the papermaking process,
as illustrated in Fig. 2, the sooner we
can profit from it. Information, no
matter how good, if not acted upon is
static and therefore virtually worth-
less. However, if the information is
acted upon, it becomes dynamic, and
if used properly, it becomes a power-
ful tool for optimization.

The longer the gap of time between
lab results and the papermaker, the
larger is the lost opportunity to pro-
duce a superior product. This is the
major problem with the way lab data
is used today. With end users putting papermakers to the
test when it comes to the quality of their product, yet
another reason for a dynamic lab comes into play.

Simply stated, the strategy to elevate the lab to an inte-
gral part of the quality control process opens the way for
better papermaking at lower overall costs. Where do we
begin? A little detective work is a good place to start. For
example, let’s think of problems faced at a newspaper
pressroom and a box plant, then work back to the
dynamic lab at the paper machine. This is the only way
to ensure satisfaction of the final customers—the news-
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paper reader and
the package con-
sumer.

NEWSPAPER

PRESSROOMS

At the break-
neck speed of a
newspaper press-
room, shown in
Fig. 3, with hun-
dreds of multi-

section news-
papers  being
printed and
folded every
2. Aerial view of the forming table minute, the last
thing  anyone

wants is a web
break. Often the
cause is the
newsprint qual-
ity itself. Quality
issues such as
poor strength
can result in
huge losses.
They can always
be traced back to
the papermaking
process. These
problems can be
avoided if the
paper itself is
produced more

3. A running newsprint press

tightly to quality standards.

Problems such as baggy edges, misregistering, and roll
hardness can also be detected and corrected. Figure 4
illustrates the offset printing process.

BOX PLANTS
Flatness in linerboard and corrugated fiberboard is
extremely important. Nonflatness (curl, twist, or warp) is
caused by differences in hygroexpansivity, as well as
other reasons, and is a serious quality problem. Testing
equipment is now available to help spot these problems,
enabling papermakers to make changes to the process.

TESTING MEASUREMENTS LEAD THE WAY
TO QUALITY
Regardless of the paper grades you make, precision testing
equipment can do the job faster and more accurately than
presently performed, freeing personnel to problem solve
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and fine-tune the process. This in itself can save money.
For example, by eliminating just 30 minutes of job lot, thou-
sands of dollars can be saved per occurrence.

There are several benefits to using the information from
your lab for quality control and process optimization.

e More test results. Quality control testing must be
done on every reel, as shown in Fig. 5, in order to
maintain a true sense of the process. Frequent
testing will verify that each reel remains in spec.

* Immediate test results. The prompt feedback of
data to process control is critical so that adjustments
can be made to immediately improve the process.
Instruments that rapidly generate test data are
available to empower the papermakers to optimize
their machine.

* Improved testing accuracy. By using standardized
instruments, all tests are done in the same manner,
as shown in Fig. 6, independent of operator or shift.
The operator simply inserts the sample and starts
the test. Statistical data are therefore accurate,
reliable, and repeatable.

* Improved customer satisfaction. Meeting your
customer’s specification is critical for the obvious
reason of customer satisfaction. But how can paper-
makers be sure their instruments and results are
accurate? This is why standards and the instruments
that test according to these standards are so
important. They supply the industry with traceable
testing procedures that ensure consistency in
testing. These procedures reduce operator
influence. Only now can your customer be sure that
the test results are accurate and repeatable, with
their specifications met.

INFORMATION FLOW IS THE KEY
TO THE DYNAMIC LAB

The essential question, of course, is how to put the lab
data to work in real time. Today’s communication tech-
nologies greatly simplify the task of connecting different
devices. The Ethernet-based Plant Information Network
(PIN) has become a mill de facto standard. Connecting
the lab information from either an automated system or
stand-alone instruments is straightforward. Once imple-
mented, all information is available to those who need it
to make real-time decisions.

When the PIN expands to include the gauging sys-
tem, distributed control system, web inspection system,
and even pulp mill data, a full view of the machine is
mapped. This empowers the operators, engineers, and
management to optimize the process and ensure end-
user specifications are met.



4. Offset printing process

OPTIMIZING THE PAPER MACHINE
Optimizing the paper machine can be an elusive process. Without
the proper measurements, it simply cannot be done.

Many new measurements have been introduced recently, such
as fracture toughness, felt permeability, and tensile stiffness orien-
tation (TSO). These augment the old standards of caliper, gloss,
smoothness, burst, tear, STFI, porosity, and many others. It is only by
performing these tests on every reel and providing this information
to the operator that the machine can be optimized. The key is to
use the customer specification for control. Why waste hundreds of
thousands of dollars per year by shipping heavy product just to
ensure strength?

LAB STATUS RISING
The benefits of the dynamic lab are obvious to any papermaker
seeking to continuously upgrade quality, better understand the
process, and be more productive and cost efficient. The more the
industry shifts the function of the lab onto the mill floor, the sooner
the passive image of the lab will finally go away.
)

Crocker is sales and marketing director and Kopkin is president of Lorentzen &
Wettre U.S.A, Alpharetta, GA.

5. Manual inspection of the roll

s CL

6. Standardized instruments permit all tests to be
done in the same manner.
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TYPICAL CROSS-MACHINE
PROFILE

PAPER GRADE

»

TSI MD profile/Machine direction elasticity

|

TSI CD profile/Cross direction elasticity

(L5 v ot i)

Wood-free prinling paper/"Copy/Laser” paper/
*Fine paper®

4 BB

TSI MD predicts runnabillty problems in
winders and printing presses

Together with basis welght and caliper
TSI CD can be used for calculation of CD
bending slifiness, which Is imporlant e.g.
In coplers

TSI MD predicts runnability problems in
winders and printing presses

=

TSI CD predicls mistegisler due 1o hygro-
axpansaion In multicolor printing presses

1)
i ]

4

Y )
TSI MD Indicates tha bending stiffness in
MD of corrugated board

TSI GO correlatos 1o compression strongth
of linerboard and corrugated medium
(0.9, RCT, SCT - STF - and CCT)

i

Folding boxboard/Liquid packaging board

TSI MD can be used for calculation of
bandlpe stitness in MD

TSI CO can be used for calculating CD
bending stitiness

=

Process variabloa that commonly atfect
the TSO, TSI MD and T8I CD profiles

NOTE: All process variables may not ba
applicable In every case. Prollles may also
be affected by specific conditions (machine,
fiber, furnish, etc,)

* Refining
» Wel pressing
+ Restraint drying

‘- Draw In PM

+ Relining

+ Wel pressing

* Jel/Wire ("Rush/Drag”) ralio
+ Restraint drying

7. Possible adjustments to a paper machine using tensile stiffness orientation numbers
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TSI MD/CD ratio profile

TSO angle profile (Often referred to as polar
angle)

Typlcal uses of results among TSO
equipment owners

TS| MD/CD ratia predicts runnability In con-
version procaaaes for both rolls and sheets

ATSO angle oulside £3 degrees Indicates a
greater risk of dimensional stabllity problems
("stack lean® or “twist curl®)
MO wAx
]

¥

* Prediction of Twist/Curl
» Prediction of runnability in conversion

processes
* Prediction of dimensional stability

TSI MD/CD ratlo predicts runnability in con-
varsion processes for both rolis and sheels

ATSO angle oulside +5 degrees Indicates
runnability problems In printing prosses

« Prediction of baggy edges and
wrinklps

= Prodiction of misregister in mulicolor
printing presses due 1o ditfarent
hygroexpansion MD/CD

TSI MD/CD ratio I8 n good indicator for opti-
nuhgmptmn strength ve. bursting

ol e

ATSO angle outside +5 dogrees Indicates a

greater risk of dimensional stabllity problems
In corrugated board (twist warp”)

« Prodiction of Twist/\Warp

» Frediction of compression strength
through carrelation of TSI CD and
Compression strength

TSIMD/CD ratio can be used for opfimiza-
tion ol PM on bending stitfness MD/CD ratio

|

e

l

ATSO angle outslde +5 degrees Indicales
that the headbox s out of tunel

* Optimization of bending stiffness in
MD and CD through the connection
between TSI/Bending stiffnesse,

= JeU/Wire (“Rush/Drag") ratio
* Draw in PM

= Jol/Wire (*Rush/Drag”) ratio
» Headbox pressure profile

» Slice opening profile

+ Forming lable

» Dewatering

out of tune!

A TSO angle outside 5 degrees
indicates that the headbox is
MD MAX

1
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Two examples of equipment that provide lab
information to optimize the paper machine are ten-
sile stiffness orientation (TSO) measurement and the
Scanpro line.

TENSILE STIFFNESS ORIENTATION (TSO)
INFORMATION

The TSO features automatic measurement of the
complete in-plane range of elasticity properties of an
entire cross-machine sample strip. A TSO instrument
lets the user analyze the performance of the headbox,
press section, or dryer section, and in so doing ulti-
mately predict the final runnability of the product as
well. The TSO can be used to predict runnability
problems of various kinds, such as “twist-curl” in copy
paper, “stack-lean” in continuous forms, or “baggy
edges” in newsprint.

Figure 7 provides a summary of some of the ways
to adjust a paper machine by using the TSO numbers.

SCANPRO INFORMATION
After the headbox is balanced, utilizing the TSO mea-
surement, the next step is to look at the press section.
Two tools for monitoring the press section are the
Scanpro PressTuner and the Scanpro FeltPerm. These
tools can help to determine if the crowning of the
press rolls is adequate, if the felts are in good condi-
tion, if the felt cleaning system is working, if the suc-

tion boxes are operating properly, and, of course, if the
press section is properly adjusted. Figure 8 shows
how the FeltPerm graphs water permeability of the
felt.

These tools enable users to know moisture con-
tent at all stages of production, which is critical. These
hand-held “lab” instruments immediately provide test
results that used to take hours, if they were done at all.
No matter what grade or weight, cross-direction mois-
ture profiling and machine-direction moisture mea-
surement can be done on the spot.

FeltPerm
Reports  Options  Yiew Window

File Edit Selection list Work

8.Tool to monitor water permeability of the felt
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