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In conjunction with the 7.K.I. Continuovs Baseline Study,
one hundred and two different sample lots of 42-1b. Fourdrinier kraft
linerboard were submitted by twelve different F.K.I. mills to The Institute
of Paper Chemistry for testing during the period September 1 through
September 30, In addition to the 42-1b, kraft linerboa~d, nine samples
of swecial drum stock were aleso submitted for evaluation by one of the
participating mills. The results on the special stock are tabulated
genarately in this report. A tgbulation of the number of samples

classified according to mill may be seen in Table I.

TABLE I

DISTRIBUTION OF 42-LB, LINZREOAFD SAMPLES

¥ill Code Semples Submitted

& 10
B 16
G 12
D 10
Y 0
F 15
G 6
H 8
I 5
J b
K L
L 5
7] 7

102
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These sample lots were tested for basis weight, caliper, burst-
ing strength, G. . puncture, and Elmendorf tear. The average strength
results for each mlll may be seen in Table II and are graphically pre- '
sented in Figures 1 to 6. In addi@ion to a comparison of the mill av-
erages for the various tests, Table II also shows the current F.K.I.
averages, the cumilative F,E.I., averages, and the F.K.I. indexes. The
cumulative F.K.I, average includes all the results up to but not includ-
ing the current period; the current periocd in the case of this report
is September 1 through September 30. The F.K.I. indexes are obtained

as follows:

current F.K.I1. average
= -K. .
cumulative F.E.I., average x 100 = F.K.I. index (%)

The F.X.I. index provides a ready means of comparing the cur-
rent quality with previous results, TFor example, the current F.K.I.
average basig weight is 42,8 1b.,, and the cumulative F.K.I. average
basis weight is 43.1 1b., Hence, the index for basis weight determined
in per cent as indicated above is 99.3. This signifies that the current-
average basis weight is lower than the cumulative average, which in

this case covered the peried from July 25, 1947, through August 31, 1951,

A comparison of the results in Table II and Figure 1 shows
that the average basgis weight resnlts for most of the mills conform to
the 42-1b, specification set forth in Rule 41. Mills D and F have the
" highest average basis weight, it being 43.3 1b. or avvroximately 3.1%
higher than the 42-1b, specification. On the other hand, Mill I has
the lowest average basis weight, it being 41.4 1b., about 1.4% lower

than the 42-1b. specification.
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The amount by which the mills vary from the 42-1b. specifica-

tion is as follows:

Mill Code Per Cent
A +2.4
B +2.,9
c .7
D +3.1
E —
F +3.1
G +2.9
H +1.0
I —-1l.b
J +2.1
X +1.4
L +2.9
M +2.1

A comparison of the average basis weight data for the previous
pericd with the current F.E.I. average indicates that the basis weight

results have decreaged slightly.

A comparison of the average caliper values for the various
mills (see FPigure 2) shows that the mill averazes vary from a low of
11.9 for M11l H to a high of 14.4 for Mill ¢, the average being 13.3

which is somewhat lower than the cumlative average of 14.2.

The average bursting strength values obtained for each mill

are presented granhically in Pigure 3. It may be observed that the

WA R LAy e e [FOFIN . 4 . T s [ vemr v =
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average bursting strength values for the various mills range from a low
of 98 for Mill K to & high of 113 for Mill C. The current F.K.I, aver-

age bursting strength is 106, the same as the cumulative average.

The data of Table II and Figure 4 shéw that the average . 3,
buncture result for all mills is 35 units, Mill F has the highest G. E.
puncture average, 40 units, and Mills B and H share the lowest average,
3 units. The current F.K.I., average for ¢. B. puncture of 35 units is

slightly lower than the cumulative ¥.K.I. average of 37 units,

A graphic comparison of the Elmendorf tear results for the
various mills is given in Figures 5 and 6. The déta of Table II show
that Mill ¥ has the highest average machine direction tear value and
Hill I the lowest. Mill D has the highest average across-machine
direction tear value, while Mill H has the lowest velue. It may be
noted that the current F.K.I.‘average machine and across-machine direc-

tion tear results are lower than the cumulative averages.

A comparison of the ¥.KE.I. indexes indicates that, for the
current period, the current F.K.I. averages for basis weight, caliper,
G. E. puncture, and Flmendorf tear are lower than the respective

cumulative F.K.I. averages, whereas the current F.K.I. average for

bursting strength is the same as the cumulative F.K.I. average.

In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables III
to XV for Mills A to N, respectively, In addition to the current and
cumulative averages, the mill factor and mill index are given for each

mill., The cumulative mill average is the average test result obtained
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on the samples submitted by the particular mill up to, but not includ-
ing, the current average. The mill factor and the mill index are
obtained as follows:

current mill average
cumulative mill average

current mill average x 100 = mill index (%)
cumulative F.K,I. average

x 100 = mill factor (%)

The mill factor and the mill index serve as a ready means
for comparing the current mill -results either with the previous results
for that particular mill or with the cumulative F.K.I. results. As the
test data accumulate, the factors and indexes acquire added significance.
The reports also contain a comparison of the test data obtained at the

mills with test data obtained at The Institute of Paper Chemistry.

The results cbtained on the special drum stock may be seen

in Table XVI.

It may be noted in Tables III through XVI that the data have
been separated on the basis of the sheet finish. The summarized results

are as follows:
Ho. of Sample Lots

Mill Code w.7. D.F. Misc.
A 10%
B 16*
C 12
D 9 a
Pk 9
F 14 Lews

(Continued on next page)
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on the samples gpubmitted by the particular mill up to, but not inelud-
ing, the current average. The mill factor and the mill index are

obtained as follows:

current mill average
cumulative mill average

x 100 = mill factor (%)

current mill average x 100 = mill index (%)
cumulative F.E.I. average

The mill factor and the mill index serve as a ready means
for comparing the current mill results either with the previous results
for that particwlar mill or with the cumulative F.E.I. results. As the
test data accumulate, the factors and indexes acquire added significance.
The reports also contain a comparison of the test data obtained at the

mills with test data obtained at The Institute of Paper Chemistry.

The results obtained on the special drum stock may be seen

in Table XVI.

It may be noted in Tables III through XVI that the data have
been separated on the basis of the sheet finish., The summarized results
are as follows:

No. of Sample Lots
Mill Code Weie D.F. |Misc,

A 10*

B 16*

Y 12

D 9 1

Fokx 9

F 14 1%

(Continued on next page)
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No. of Sample Lots

W.F. D.F.
6
B

2,3*
6 1

* One side only
** Drum linerboard
=*% Sheet finigh not reported
*kk* Semi-~water finish

Misc.

Ly ek &
L s

Gk

The results indicate that a majority of the mills are using

a water finish on their 42-~1b. linerboard.
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As a supplementary part of the Continuous Baseline Study,
comparisons of the mill teat results with those obtained at The Institute
of Paver Chemistry on corresponding samles have been included in this
report., As may be noted in Table XVII, the atmospheric conditions used

prior to and during the testing period varied considerably.

TABLE XVII

Preconditioning Conditioning

Mill R.H., Temp. , Time, R.H., Temp., Time,

Code % °F, hr, % °F. hr,
A No preconditioning 50-72  80-91 -
B 56-84 7687 1/2 50 70 | 2L
c 38-46  72-73  24-26%  39-45  71-73 448
D 30 76 8 5053 73 16
E* No preconditioning b2-62  BlU-9k -
F No preconditioning No conditioning

G No preconditioning 50 73 242
H - No preconditioning 50 73 24
I No preconditioning 50-55  84-85 _—
J No preconditioning 50-51  72-73 1/2
K No preconditioning 50 73 24
L No preconditioning 57-82 7790 -
M No preconditioning  38-75  99-95 -

* Drum linerboard.

& summary of the mill comwarisons for the current period as
compared with the previous period may be seen in Tables XVIII and XIX,

respectively. The comparison for the various mills is given in Tables
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XX to XXXI1I, for the 42-1b. liner samnles. A comparison of the special
drum stock is given in Table XXXIII. In all the comparisons given in
Tables XVIII to XXXIII, the Institute's test values have been used as

the reference line.

A comparison of the test data in Tables XVIII and XIX indi-
cates that in the majority of cases there is good agreement between the
mill and Institute data. Table XVIII shows the average difference en-
countered in the comparison of Instltute and mill resuits for the sample
lote submitted by each mill for the current period, as well as the maxi-
muﬁ difference encountered in comparing the Institute and mlll test
results for a given sample lot. In Table XIX, the average differences
shown for each test in Table XVIII have been calculated on a percentage
basis for each mill. In addition, for purvoses of comparison, the av-

erage percentage differences for the'preceding two periods are shown.

It may be noted in Table XIX that the maximum variation
between the average basis weight results of the Institute and those
of a given mill on corresponding samples is two per cent for the cur-
rent period, This fizure compares favorably with the maximum variation
of two per cent for the preceding two periods. Further, it may be noted
that the average basis weight results for Mills ¥, H, I, J, K and L are
higher than those for the Institute, whereas the results for Mills 4, C,
D, and G are lower and the results for Mills B and M are the same. In
generél, the agreement in basis weight results is very good for the

current period.

The maximum variation in caliper for the current period is

five per cent. Compared with the values for the Institute, the average
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results for Mills B, ¢, D, ¥, G, I, J, K, L, and M are lower, and the
average results for Mills A and H are the same. The accord between
Institute and mill caliper values is good with a possible exception in

the case of Mill M.

It may be noted in Table XIX that the bursting strength
regults exnibit a maximum variation of slx per cent for the current
period. The average results for Mills B, H, I, and K are higher than

. 1 those for the Imstitute, whereas the results for Mills 4, C, D, F, G,

J, L, and ¥ are lower. The agreement in bursting strength results is

good for the majority of the mills, The variation noted for Miil M

appears to be somevhat incongruous with those noted for the other

TR T Sy T B e e e WP

R AT T

mills.

S

The G. E. puncture results exhibit a maximum variation of

T S

e

tﬁentyutwo per cent for the current poriod. Compared with the values
for the Institute, the results for Mills C, G, J, and M are lower, the
results for Mills A, B, and F are higher, and the results for Mills H

and I are the same, The agreement between the Institute and mill

te

results is good with the exception of the variations for Mills B, F,

ot

and M,

It may be seen in Table XIX that the average machine direction

e aar ot

tear results for Mills A, C, ¥, I, I, and } are higher than those for

PR
o

the Institute, whereas the average results for Mills B, D, G, H, J,
and K are lower. The maximum variation for the current period is

fifteen per cent. The differences encountered for Mills ¢, I, and K

i D Wy

avwpear to be excessive,

TR
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With regard to the across-machine direction tear results, it
may be noted that the average results for Mills A, ¥, H, I, J, L, and
M are higher than those for the Institute, whereas the average results
for Mills B, C, D, G, and X are lower. Only the differences for Mills

¢, G, and I appear to be excessive.
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Mill A
Current period
50th period
Loth period
Mill B
Current period
50th period
_ hgth period
"Mill, ¢
' gurrent period
50th period
koth period
Mill D
Current period
50th period
" 49th periocd
\,Hgillf F
.~ v Current period
. '"50th period
' Lkgth period
e
Gurrent psriod
50th period
koth period
Mill H
Qurrent period
. 50th »eriod
49th period
M1l I
Ourrent period
50th period
43th period
Mill J
Current period
50th perioea
49th period
Mill K
Current period

ggth period
th period

Mill I,
Current period
th period
th period
Mill M
Current period
th period
th period

TABLE XIX
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SUMMARY OF TEST RESULTS--COMPARISON BY PERIODS

Basis
Weight

"0.5
+0.5
0.5

L [ [+ @ - [ ] L] . .
[ACIEAVE | [S-IALN Y [V} [45] DN ~2

65 388 BLL Bod sdo

.
[ SR RV,

)
~J

+2

Average Difference, %

Bursting Tearing Strength

Caliper Strength Puncture in across
0 -2 +3 +3
0 -2 +6 +2
+J. 8 —’4- --3 —3
w2 +1 ~4 2
0 +2 +13 +2 +3
-2 +3 -10 -3
-2 ~0.9 +0.8 -11
-2 -2 -5 +1
-1 +2 -11 =7
-3 -5 -y -1

-i "'5 "'3 +0. 5
~3 -k -3 +6
-2 -3 +3 +6
-J‘I' 'J"’ —'0 - 3 +LP
-2 -5 -~10 +1 +3
-2 -5 ~-15 -10
-4 -6 ~13 ~8
=3 -2 ~10 -5
0 +2 ~k +1

"'2 ""0 . 9 "6 -0 © 8
0 + -6 -3
-2 +2 4 +11
+0.8 +5 +7 +16
~2 +3 +8 +7
-2 -5 -1 +5
~2 ~5 +3 +10
"‘0 . ? "'u’ +‘6 +8
-2 + -10 -5
-3 +5 Ly +1
-0.8 +6 +13 +8
~0.7 -2 +3 +7
~1 0 +7 +3
=5 6 + +3
-6 -6 +2 +3
4 -5 -13 +5 +5
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Puncture,

Bursting

Strength,

P.s.1i. gage

IPC Mil1 Dirfep,

Mill J--42-1b. Linerboard

T

-

S

=

=il 3

=3

.Hi

IPC Mil%

units

IPC M11l Diff.

Caliper,

points
ff. IPC Mill Diff.

368

Fourdrinier Xraft Board Institute, Inc.
‘ProJect 1108-B

397 +2¢
396 +29
380 422
387 + 1

a

3672

3588
3862

-22
-9
+ 2

379 +11
357
367

6

397* 375
3658

-3
-1

0
-1

32
35
32
32

36

32
33

35

-1
-6
-2
-9

94
90

0.0 107 105
-0.3 109 100

AR e

370 - & 370 390 +20

374

33

97

TABLE XXX

Mill K--42-1b. Linerboard

-0.3 102

5 13.5 13.2

QLT L 1 e Lo o (A AR A AR

_15
-10
-48
-1k

357
385
382
379

370:
395

k202
3932

-12
~25
-66
-36

326 314
3658 340

kol 338

3648 308

+1 35
+5 36
+5 39
+b 34

3 %2 97
4 98 103
-0.4 103 107

-0.4 100 101

-0
-0

397 376

=35

365 330

+4

-0.3 98 102

12,7 12.4

specimens which tore beyond the 3/B-inch 1limit.
from the totals of the individual readings
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