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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

SUMMARY

The objective of the continuous baselline study on linerboard is
twofold, The first objective is to provide an indication of the quality
of the 42-1b., fourdrinier kraft linerboard being produced by each of the
participating mills and by the industry as a whole, The second objective
is to provide a procedure whereby the mills have the opportunity to com-
pare their test results with thosé obtained at the Institute on similar
materials, thus providing a convenient system of instrument verification.
The first objective is implemented by the weekly sampling of the product
of each machine manufacturing 42-1b, kraft linerboard and submitting these
weekly samples to The Institute of Paper Chemistry where they are evaluated
for basis weight, caliper, bursiting strength, and Elmendorf tearing strength,
The second objective of the continuous baseline study--namely, to provide
a convenient system of instrument verification--is achieved by the testing
of analogous samples by the mill and the Institute, The mill data are sent
to the Institute, and a comparison of Institute and mill test results is
included in the monthly reports. In addition to fulfilling the two prime
objectives described above, the baseline study is accumulating an invalu=
gble ever-growing reserve of background information essential for the

intelligent evaluation of specifications of any kind.

During the month of August, eighty-nine sample lots of 42-1b.
fourdrinier kraft linerboard representing the production of sixteen
mills were evaluated at The Institute of Paper Chemistry. Shown below
are the maximum and minimum current mill averages for each test (the cur-

rent mill everage is the average of the results obtained on all sample
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lots of linerboard.submitted from a given mill during the current period);
also shown for each test is the current F.K.I. average which is determined by
averaging the current mill averages end is indicative of the test level being
maintained by the industry as a whole to the degree that the industry is
represented by the participating millss

Maximum Minimum Current
Current Mill Av. Current Mill Av., F.K.I. dv.

Basis weight, 1lb. ) Ly .0 L2.7 L3.5
Caliper, pto 1309 11.8 1206

Bursting strength,
PeSels gage 122 104 113

Machine direction,
Elmendorf tear, g./sheet 374 277 338

Cross-machine direction,

Elmendorf tear, g./sheet 423 . 343 379
As mentioned previously, the study provides a procedure whereby

the mills have the opportunity to compare their test results with those ob-
tained on corresponding sample lots of linerboard at the Institute so that
a convenient system of instrument verification is readily available to all
participants. A summary of the agreement obtained in the comparisons of
Tnstitute and mill test results for the current period is shown below.

The tabulated data show the number of mills (eand the percentage of all

mills which this number represents) whose average test results for the
month of August fall within the designated percentages from the average

test results obtained at the Institute on corresponding materials.
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INTRODUCTICN

The objective of the continuous baseline study on linerboard is
twofold. One objective is to provide an indication of the quality of the
h2-1b, fourdrinier kraft linerboard being produced by each of the parti-
cipating mills and by the industry as a whole. Another objective is to
provide a procedure whereby the mills have the opportunity to compare their
test results with those obtained at the Institute on similar materials,
thus providing a convenient system of ;nstrument verification., The first
objective mentioned above is implemented by the weekly sampling of the
product of each machine manufacturing 42-1b, kraft linerboard and submitting
these weekly samples to The Institute of Paper Chemistry where they are
evaluated for basis welght, caliper, bursting strength, and Elmendorf
tearing streng'h, The second objective of the continuous baseline study--
namely, to provide a convenient system of instrument verification--is
achieved by the testing of analopous samples by the mill and the Institute,
The miil data are sent to the Institute, and a comparison of Institute
and mill test results is included in the monthly reports. In addition to
fulfilling the two prime objectives which have been described, the base-
line study is accumulating an invaluable ever-growing reserve of background
information essential for the intellipent evaluation of specifications of

any kind.

The dual objectives of the continuous baseline study on liner-
board have been described in the preceding paragraph. The remainder of
the report presents the test results for the linerboard samples which

vere evaluated during the month of Aupust. In line with the dual nature of
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the study, the presentation is divided into two parts. Part I presents
the results obtained at The Institute of Paper Chemistry, and Part II
presents a compar%son of results obtained at the Instifute with those
obtained at the mills., It should be noted that the same code letters

are not used to identify the same participants in these reports from menth
to month. Each participant is privately advised of his own code, Atten-
tion is directed to the fact that the bursting strength results presented
in these reports have been obtalned, beginning in April, with the "new"
diaphragm. By "new" .diaphrapm is meant the composition and style (fillet
filled in) introduced by B. F, Perkins and Son, Inc. The same diaphragnm
distension characteristics, namely, 40-U45 p.s.i. at 1.8 cm, distension
were used; however, it was necessary to change diaphrapms far more fre-

quently than with the old style and composition diaphragm.
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PART 1: PRESENTATION AND DISCUSSION OF RESULTS OBTAINED AT

THE INSTITUTE OF PAPER CHEMISTRY

During the month of August, eighty-nine different sample lots of
42-1b, fourdrinier kraft linerboard from sixteen different F.K.I, mills
were evaluated at The Institute of Paper Chemistry. A tabulation of the

number of samples classified according to mill may be seen in Table I,

These semple lots were tested for basis weight, caliper, burst-
ing strength, and Elmendorf tear., The average strength results for each
mill may be seen in Table II and are graphically presented in Figures 1 to
5+ In addition to a comparison of the current mill averages for the ;ari—
ous tests, Table II also shows the current F.K.I. averages, the cumulative
F.K.I, averages, and the F.K.I. indexes., The current F.K.I. average repre-
sents the average of the current mill averages, whereas the cumulative F.KoI.
average represents the average of the current FoKo.lo éverages for the pre-
vioug twelve months excluding the current period., Hence, in the case of
the current report, the cumulative FoKoI. average covers the period from

Adugust 1, 1959; to July 31, 1960, The FoK.I, indexes are obtained as follows:

current FoKoIo average 4 100 = F.K.I, index (%)
cumulative Fo.Ko.Io average

The FoKoIo. index provides a ready means of comparing the current
quality with previous resultéa For example, the current Fo.K.I, average
basis weight is 43,5 lbo, and the cumulative F.K.l. averesge basis weight
is 43,5 1bo Hence, the FoKoI, index for basis weight determined in per
cent as previously described is 100.0 and indicates that the current Fo.Ko.l.

average basis weight is the same as the cumulative Fo.K.I. average.
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TABLE I

NUMBER OF SAMPLE LOTS SUBMITTED BY EACH MILL

Mill Code Number
A 8
B 4]
C 8
D 2
E 6
F 8
G 8
H 3
I 7
J 2
K 4
L 8
M 6
N 6
0 [
P 0
Q 7
s 2
T 0

Total 89
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Fige 2. Comparison of Caliper Results for August, 1960
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A comparison of the current mill averages in Table II and Figure 1
shows that the average basis weight results. for all mills conform to the
42-1b, specification set forth in Rule 41, Mill F had the highest averege
basis weight of 44.0 lb, which was approximately 4.8% higher than the [2-
lb. specification. The lowest average basis weight of 42.7 lb., was asso-
ciated with Mill Do The amount by which the mills vary from the 42-lb, spec-
ification is shown in Table II-A:. 4 comparison of the current F.K.I, basis
weight average for this period with that for the previous period shows that

basis weight has decreased from 43.7 lbo to 43.5 lbo

A comparison of the average caliper values for the various mills
(see Figure 2) shows that the current mill averages varied from a low of
11.8 points for Mill E to & high of 13.9 points for Mill A; The current
F.K.I, caliper average was 12.6 points, which was slightly lower than the

cumulative F.K.I, average of 12,8 points.

The average bursting strength values given in Table II for each
mill are graphically presented in Figure 3. It may be observed in'Table II
and Figure 3 that the current mill averages for bursting strength ranged
from a low of 104 for Mill I to a high of 122 for Mill S. The current F.Kol.
bursting strength average was 113 posSoi. gage, which was higher than the

cumulative F.KoIo, average of 110,

The Elmendorf tear results shown in Table II for the various
mills are presented graphically in Figures 4 and 5. From these presenta-

tions it may be observed that Mill S had the highest machine direction
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TABLE II-aA
PERCENTAGE DEVIATION FROM 42-LB. BASIS WEIGHT
SPECIFICATION
Mill Code Per Cent

+4.0
+4,0
+1.7

+206
+,.8
+2.4
+3.3

+3.1
+303
+405
+400

el Rl o] oW

g s

+3.6
+4,0
+3.8

o ==

=R »]
+
Lo
)
[621
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tear average of 374 go/sheet, and Mill M had the lowest average of 277 g./
sheet. It may be further noted that the highest cross-machine direction
tear averagé of 423 g./sheet was associated with Mill O and that the
lowest average of 343 g./sheet was associated with Mill M. It may be ob-
served also in Table II and Figures 4 and 5 that the current F.K.I. aver-
eges for machine direction and cross-machine direction Elmendorf tear are

" glightly higher than their respective cumulative F.K.I. averages.

4 comparison of the FoKo.I. indexes indicates that, for the
current period, the current F.K.I. averages for bursting strength, machine
direction, and cross-machine direction Elmendorf tear are slightly higher
than their respective cumulative Fo.KoI. averages, the current FoK.I.
average for basis weight is the same &s its cumulative F.K.I. average,
and the current F.K.I. average for caliper is slightly lower than its

cunulative F.K.I. average,

Iin order to compare the variation within a given mill, the test
results for the participating mills have been tabulated in Tables III to
XXTI alphabeticalily. In addition to the current and cumulative average, a
mill factor and mill index are given for each mill. The current mill av-
erage represents the average test result obtained for asll samples evalu-
ated during the current period. The cumulative mill everage for each test,
on the other hand, represents the average of the current mill averages

for the previous twelve months excluding the current period. The mill
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factor and the mill index are obteined as follows:

current mill average x 100 = mill factor (%)
cumulative mill average

current mill average 4 100 =
cunulative F.K.I. average 00 = mill index (%)

The mill factor and the mill index are a convenient means for
comparing the current mill results either with the previous results for
that particular mill or with the cumulative F.K.I.. results. The reports
also present a comparison of the test data obtained at the mills with
test data obtained at The Institute of Paper Chemistry. These test data

are presented and discussed on subsequent pages of this report.

It may be noted in Taebles III through XXI that information is
included about the sheet finish. A review of the tables for the mills
which supplied this information indicates that some kind of water finish

is being used by all.
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PART II: COMPARISON UF RESULTS OBTAINED AT THE INSTITUTE OF

PAPER CHEMISTRY WITH THOSE OBTAINED AT THE MILLS

- b drhbe . r e ley
s e ':K._I:_wi- vt
N 5

e !

As a supplementary part of the Continuous Baseline Study, comparisons

of the mill test results with those obtained at The Institute of Paper Chemis-
try on cofresponding samples have been included in this report. ﬁill test
conditions are shown in Table XXII, where it may be noted that the atmos-
pheric coﬁditions used prior to and during the testing period were relatively
uwniform for the mills which reported this information., However, the precon-

ditioning and conditioning time periods varied considerably.

A summary of the Institute and mill test results for the current
period. is shown in Table XXIII, and a comparison of percentage differences
between Institute and mill test results is given in Table XXIV for the

cwrrent period and the two previous periods.

A comparison of the test data in Tables XXIII and XXIV reveals
the level of agreement between mill aéd Instituté data for basis weight,
caliper, bursting strength, and Elmendorf tears In Table XXIII the over-
all average difference between Institute and mill results is shown for
each of these tests based on the current mill averages--i.e., based on the
data for all sample lots submitted by each mill for the current period.

In eddition, the maximum difference encountered in comparing the Ins£itute
and mill test results for a given sample lot is shown. In Table XXIV, the
over-all average differences shown for each test in Table XXIII have been
caelculated on a percentage basis for each mill, In additiqn, for purposes
of compabiéon, the average percentage differences for the preceding two

periods are showne
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It may be noted in Table XXIV that for the current period the
largest aversge percentage difference between the average basis weight re-
sults of the Insti@ute and those of a given mill on corresponding samples
was two per cent, By comparison, the larges£ average percentage difference
noted for the previous two periods was three per cento‘ Further, it may
be noted that'the average basis weight result for Mill K was higher than the
result for the Institute, whereas the results fbr.the other mills were lower
than the corresponding results for the Institute. In genéral, agreement

between Institute and mill basis weight results was good.

The maximun variation in caliper for the current period was five
per cente This was lower than the maximum variation of seven peb cent for
the previous two ﬁeriodso Compared with the Institute?s results, the average
test result for Mill H was higher, and the average test results for the other
mills were lower, Agreement was very good for the majority of comparisons
of Institute and mill caliper results, Only the variation for Mill M appeared

to be excessive,

It may be noted in Table XXIV that the bursting strength results
exhibited a maximum variation of seven per cent for the current period. The
maximum varistion for the two preceding periods was six per cent. The av-
erage bursting strength results for Mills F, H;, I, and M were the same as the
Corresponding results for the Institute, the average results for Mills D, K,
and N were higher than those for the Institute, and the average results for
the other mills were lower. Agreement between Institute and mill results was

Very good with the possible exceptions of the variations for Mills & and S
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It may be seen in Tables XXIII and XXIV that the avéraga machine
direction- tear results for Mills 4, E; F, G, K, M; N, and S were highor than
those for the Institute, and the average results for the other mills were
lower. The meximum variation for the current pericd was thirteen per cent
which was lower than the maximum variation of twenty-cne per cent assoclated
with the two preceding per;odso Agreement between the Institute and mill re-
sults was generally*goodu'}.ibweverp the varistions for Mills C, J, L, an& Q aé—

peared to be excessive.

With regard to the cross-machine directiﬁn tear results, it may be
noted that the average results for Mills &, D, E, F, G, H; K, M, aﬁd 3 were
higher then those for the Institute, and the average resulés for the other
mills were lower?. The maxiﬁﬁm variation for the current period was eleven
per cent; ﬁhich was somewhat lower than the maximum variation of seventeen
per cent for the two preceding periods. 4s in the case of the machine direc-

tion results, agreement between Institute and mill results was generally good.

, However, the variation for Mill G appeared excessive.

The comparisons of Institute and mill date for individual sample
lots are given alphabetically in Tables XXV to ¥LIIL for the various millse
In all the comparisons given in Tables XXV to XLIII, the Institute’s test

values have been used as the reference line.

The readerfs attention is directed Lo page 3'of this report where
the comparison of Institute and mill test data is summarized to show. the
number of mills {and the peréentage of all mills which this number repre-
Sents) whose average test results for the month of August fall within gesig~

nated percentages from the average test results chteined at the Instituteo
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