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THE INSTITUTE OF PAPER CHIMISTRY
APPLETOY, WISCOWSIN

In conjunction with the F.K.l. Continuous Beseline Study,
forty—-eight different sample lots of 42~1b. Fourdrinier kraft linerboard
were submitted by eight different ¥F.K.I. mills to The Institute of Paper
Chemistry for testing during the period March 1 through March 31. In
addition to the 42-1b, kraft linerboard, nine samples of special drum
stock were also submitted for evaluation by one of the pafticipating
mills. The results on the special stock are tabulated separately in
this report, A tabulation of the number of samples classified according

to mill may be seen in Table I.

TABLE I

DISTRISUTION OF 42-IB. LINTRBOARD SAMPLIS

Mill Code " Samples Submitted

A Iy
B 3
¢ 7
D 9
= 0
) 5
G 12
H 2
1

&l o
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These aaﬁple lots were tested for basis weight, caliper,

bursting strength, G. L. puncture, and Elmendorf tear. A comparison of

the average strengtﬂ results for each mill may be seen in Table II and

is graphically presented in Figures 1 to 6 inclusive. In add{tion to

a comparison of the mill averages, Table Il also shows the current F.K.I.

averages, the cumulative F.K.I. averages, and the F.K.I. indexes. The

cumlative F.K,I. averages incliude all the results uvp to but not including

the current period; the current perlod in the case of this report is

Harch 1 through March 31; the F.K.I. index iIs obtained as follows:

current F.K,I. average . 190 = F.K.I. 1ndexr(¢b
cumulative P,K.I. average ' '

The F.K.I. index provides a ready means of comparing the cur-
rent quality with previous results. For examwle, the current F.X.I.
average basis welght is 43.6., whereas the cumilative F.K.I. average
basis we ight is 43.2. Hehce, the imkx for basis weight determined in
per cent as indicated above is 100.9%. This signifies that the current
average basis welght ls higher than the cumulative average, which in
this case covered the period from July 25, 1947, through Februarr 28,
1950,

A comparison of the results in Table II and Figure 1 shows
that the averagze basis weight for all mills is above the 42-1b. speci-
fication set forth in Rule 41. Mill B has the highest average basis
weight, it being 44.7 lb. or approximately &5.4% higher than the 42-1b,.
specification. On the other hand, Mills C and J have the lowest average
basis weight, it being 43.0 1b. or approximately 2.44 higher than the

42-1b, specification.
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The amount by which the mills exceed the 42-1b, specification

is as follows:

Mill Code Per Cent
A 3.1
B 6.4
c 2.
D 2.9
E -—
¥ 6.2
G 2.6
H 5.0
I ——
J 214

A commarison of the average basis weight data for the previous
period with the current F.K.I. average indicates that the basi weight

is somewhat highef.

A comnarigson of the average calipers for the wvarious mills
(see Pigure 2) shows that the mill averages vary from a low of 13.3 for
Mill J to a high of 14,4 for Mill F, the average being 13.7 which is

somewhat lower than the cumulative average of 1h4,6.

The average bursting strength values obtained for each mill
are graphically shown in Figure 3. It may be observed that the average
bursting strength for the various mills ranges from a low of 104 for
}Hill H to a high of 114 for Mill D, The current F.K.I. average burst-

ing strength is 110, somewhat highér than the cumulative average of 106.
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The data of Table II and Figure 4 show that the average G. B«
vuncture result for all mills is 36 units. It may be seen that MIl1 F
has the highest G. E. puncture value and Mill J the lowest value. The
current F.K.I. average for G. E. puncture of 36 units ia slightly lower

than the cumulative F.EKE.I., average of 37 unlts, N

A graphic comparison of the Elmendorf tear results for the
various mills is given in Figures5 and 6. The data of Table II show
that Mill P has the highest average machine direction tear value (Mill
F also has the highest average caliper and G. E. puncture values),
while G has the lowest. Mill F also has the highest average acrosgs-
machine direction tea¥ value while Mill J has the lowest, (Mill J also
‘has the lowest average values for basis weighp. caliper and G, E. puncture.)
It may be noted that ;he current F.K.I. average machine direction and
across~machine direction tear results are slightly lower than the cumu-~

lative averages.

A comparison of the F.K.I. indexes Andicates that, for the
current period, the test averages for ealiper, G. E. puncture, machine
direction and across—machine direction Elmendorf tear are lower than
the resnective cumulative averages whereas the test averagas for basis

weight and bursting strength are higher than the cumulative averages,

In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables III
to XIII for Mills A to J, respectively. In addition to the current

averages, cumulative averages for each mill, together with the mill

] s




i
i
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factor and mill index, are given for each mill, The cumulative mill
averaze is the average test result obtained on the samples submitted
by the partioular mill up to, but not including, 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 P, X.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 particular mill or with the cumulative F.K.I. results. As more
samples are included and as the test data accumilate, the factors and
indexes will have added significance. Since December, 1947, the reports
have contained a comparison of the test data obtained at the milla with

test data obtained at The Institute of Paper Chemistry.

1

The resulis cbtained on the special drum stock may be seen

in Table XIII.
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As a supplementary part of the Continuous Baseline Study,
comparisons of the mill test results with those obtained at The Institute
of Paper Chemistry on corresponding samples have been included in this
report. As may be noted in Pable XIV, the atmospheric conditions used

prior to and during the testing period varied considerably.

TABLD XIV

Preconditioning Conditioning

Mill ReHe, Temp., Time, R.H., Temp. , Time,
Code %4 ° F. hr. % ° F. hr.
] A 50 70 —— 50-61 69-80 -

B h6-55  73-78 /2 50 70 2k

c 39-56 71-75 12-48 39-56  71-75 12-48

D 3l 70-71 8 50 73-74 16

B No preconditioning 30-57 ?6;82 —_
F No preconditioning Ho conditioning

G Ho preconditioning Fo conditioning

H No preconditioning 50 73 24

I No samples submitted

J No preconditioning 9-53  72-73 1/2

A summary of the mill comparisons for the current period as
compared with the previous period may be seen in Tables XV and XVI,
reapectiTely. The comparisons for the various mills are given in
Tables XVII to XXVI, inclusive, for the 42-1b. liner samples. A com—
parison of the special drum stock is given in Table XXVII. In all the

comparisons given in Tables XV to XXVII, inclusive, the Institute's

test values have been used as the reference line.
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A comparison of the test data in Tables xﬁ and XVI indicates
that in the majority of cases there is good agreement between the mill
and Institute data. Table XV shows the average difference encountered
in the comparisox of Institute and mill resvlts for the sample lots
submitted by each mill for the current period, as well as the maxipum
difference encountered in comparing the Institute and mill test results
for a given sample lot. In Tabie XV, the average differences shown in
Table XV have been calculated on a percentage basis for each test and
each mill, In addition, for purposes of comparison, the average per-

centage differences for the preceding two periods are shown.

S

It may be noted in Table XVI that the maximum variation in
the average basis welght between the results 5f the Institute and those
of a given mill on corresponding samples is two per cent for the cur—
rent period. This figure compares favorably with the maximm varia£ion
of two per cent for the preceding two periods. TFurther, it may be
noted that the average basis weight results for all mills are lower

than those for the Institute. The agreement in basis weight results is

very good for the current meriod.

The maximum variation in caliper for the current period is
8ix ner cent. Commsred with the values for the Institute, . the average
results for l4ills A, C, D and F are lover, the average result for Mill
H is higher, and the average results for Mills B and J are the same.
Hone of these differences appear to belsignificantly large with the

possible exception of the difference for Mill F.
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It may be noted in Table XVI that the bursting strength results
gshow a maximum variation of four per cent for.tﬁe current periocd. The
results for Mills A, B, C, ¥, G, and J are lower than those for the
Institute, whils the average results for Mills D and H are the same,

The agreement in bursting strength results is very goqd for the current

period. k

The G. T, puncture results exhibit a maximum variation of
twelve per cent for the current period. Compared with the values for
the Institute, the results for Mills A, B, G, and H are higher, and the
average resﬁlt for Millas €, F and J are lowver. The difference encountered

for Mills A and C apvear to be rather large.

It may be seen in Table XV that the average differences
encountered in connection with the machine direction tear results are
negative for Mills B, C, I, P, and G and positive for Mills A, H and J.
The maximum variation for the current period is fourteen per éent. The

differences encountered for Mills D, ¥, and H appear to be rather large.

With regard to the across-machine direction tear results, it
may be noted that nositive differences are shown for Mills H and J, and
negative differences for Mills A, 3, ¢, D, ¥, and G. A maximum variation

of ten per cent is noted for the current period. The differences

encountered for Mills D and H appear to be incompatible with the vari-

ations for the other mills.
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SUMMARY O

TZ8T RESULT CCMPARISONS

Average Mill and

Institute Results A B
No. Samples Compared 4 3
Basis Weight

Institute 43.3 b4,.7

Mill 43,0 44,1

Av, difference** ~0.3 0.6

Max. difference*** -1,1 -0,7
Caliper

Institute 13.5 13.8

Mill 13.3 13.8

Av. difference** ~042 0.0

Max. difference¥** “0.8 "004
Bursting Strength

Institute 109 111

Mill 106 108

Av, difference** -3 -3

Mase difference%** -5 -8
G. Z. Puncture

Institute L 34

Hi1l 38 36

Av, difference** + +2

Max. difference®** +6 +y
Tearing Strength, in

Institute 354 374

Hill 355 353

Av, difference™* +1 =21

Max. difference*** +55 -~34
Tenring Strength, across

Institute Loo  Lob

Mill 392 4ol

Av, difference** -8 -3

Haii. difference*¥*  -46 29

*

data were submitted,

LE ]

Millg®*
c D E F G H I J
7 9 0 5 12 2 0 6
uﬁ.o .43-2 — uu-s us-l uuol - ua.ﬂ
42.2 42.8 43.5 uﬁ.O QB.B — 42.?
“008 —0.4 — "1-1 "0-1 -0.3 — -003
“105 "0.? — “1.5 +1Q8 ”0¢6 - “0.?
13.4 13.7 — 144 13.8 13.5 - 13.3
13.2 13.3 -- 13.6 13.8 13.6 — 13.3
~0.2 =0t — =0.8 0.0 +0.,1 - 0.0
—0.5 “0.6 bt —0.9 +0.6 +G£2 S +002
110 114 -~ 109 112 104 — 110
108 114 105 111 104 -- 107
-2 [ QR -k ~1 0 - -3
-12 -12 - ~11 -8 +3 - -6
.37 L o 33 5 [ — 31
33 - - 4o 3% 35 = 29
-l - -1 +1 +1 - -2
-7 -— - -4 +5 +3 - ~ly
378 412 — 416 348 1360 -~ 363
356 353 374 342 396 - 366
22 =59 - =Lz -6 436 - +3
~48 72 - -55 -61 470 - +9
L2y 41 - Ltk 387 430 — 379
Liz 399 - h2s 378 467 - koo
-9 b2 .- -19 -9 437 - +21
=45 ~59 - ~56 =37 456 - +33

Comparison based on averages involves only

those samples on which mill test

5

Average difference is the difference between the Institute mill average and
the mill average based on mill test data.

**¢ Maximum difference encountered in comparing the Institute average and the
nill average for any sample submitted by that particular mill,
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TABLE XVI

SUMMARY OF T2ST RESULYS--COMPARISON BY PERIODS

Average Difference, per cent

norenl

Tearing Tearing
Basis Bursting G.E. Strength, Strength,
Weight Caliper GStrength Puncture in across
Mill A
Current period ~0.7 ~1 -3 +12 +0.3 -2
32nd period )2 -1 +3 +3 +2 +2
31st period +3.2 0 0 +15 +5 +3
Hill B
Current period -1 .0 -3 +6 -6 0.7
32nd period +0.9 -0.7 0 ~6 -9 -5
31st period ~0,7 -1 -0.9 -6 ~14 -10
Mill C
Current period -2 -1 -2 -11 -6 -2
32nd period 042 -1 +2 -8 -6 0
31st period -2 -1 +5 ) -5 +0.9
Mill D
Current period -0.9 -3 0 - ~14 =10
32nd period -045 -1 +3 - ~17 -11
3lst period +0.2 -1 +2 - -9 -1y
Mill E
Current period —— - —- —— - -
32nd period - - —-— —-— -- -
3lat period — - - - —- -
Mill F
Current periocd -2 ) - -2 -10 —l}
32nd period 0.2 i -l +5 -5 -5
31st period -1 -6 -l +5 =7 -3
Mill G
Current period 0.2 0 -0.9 +3 -2 -2
32nd period +1 +0.7 + +5 5 -3
31st period +1 +1 -2 +11 +3 +0.7
Fill H
Current period 07 +0.7 0 +3 +10 +
32nd period 0 -2 +3 0 -10 -10
31st period +0.7 0 -5 0 -12 e
111 1
Current period - - - . - —
32nd period - — — - —— _—
31st period -1 -4 +7 — +8 +5
Mill J
Current period  —0.7 0 -3 ~6 +0.8 +6
32nd period 0 +1 -3 -6 ~0.8 +045
Jlst veriod 0.2 41 ~3 ~6 +0.3 +
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