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In conjunction with the F.K,I, Continuous Baseline Study,
seventy-five different sample lots of U42-1b, Fourdrinier kraft liner-
bosrd were submitted by eleven different F,K,I. mills to The Institute
of Paper Chemistry for testing during the period April 1 through April
30. In addition to the 42-1b, kraft linerboard, seven samples of special
dr%m stock were also submitted for evaluation by one of the participat-
ing 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

DISTRIBUTION OF 42-I3, LINERBOARD SAMPLES

Mill Code Samples Submitted

A 8
B 15
C 6
D 7
E 0
F 6
G 6
H 1
I b
J 6
K 0
L 9
M 7
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These sample lots were tested for basis welght, caliper,
bursting strength, G, E, puncture, and Flmendorf tear, The average
strength results for each mill may be seen in Table II and are graphi-
cally presented in Figures 1 to 6, In addition to a comparison of the
mill averages for the various tests, Table II also shows the current
PE, I, averages, the cumlative ¥,K.I, averages, and the F,XK.I. indexes,
The cumulative F.K,I. average includes all the re;ults up to but not
ineluding the current pericd; the current period in the case of this
report is April 1 through April 30. The F.K.I, indexes are obtained
as follows:

current ¥,EK,I, average

cumlative F,K,I, average x 100 = F.X, I, index (%)

The F,K.I. index provides a ready means of commaring the cur-
rent quality with previous results, TFor example, the current F.X,I,
average basis weight is 42,7 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 99,1, Thig signifies that the current
average basis weight is lower than the cumilative average, which in
this case covered the period from July 25, 1947, through March 131,

1952,

A comparison of the results in Table II and Figure 1 shovs
that the average basis weight results for all mills except Mills C and
G conform to the 42-1b, specification set forth in Rule 43, Mill 7
has the highest average basis weight, it being 44,1 1b, or approximately
5,00 higher than the 42~1b, specification, On the other hand, liills d
and G have the lowest average basis weight, it being 41.9 1b., 0.%

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:

- Mil11 Code Per Cent .

A +2,4
B +2,6
C ~0,2
D +3,8
E -
F +5,0
G ~0.2
H +1,7
I +1,0
J +0,2
K —
i- ) +1.7
M +0,7

A comparison of the averaze basis welght data for the previous
period with the current F,K,I. average indicates that the basis welght

results have decreased slightly.

A comparison of the average caliper values for the various
m1ls (see Figure 2) shows that the mill averages vary from a low of
12,2 for Mill H to a high of 14,0 for Mi1l F, the average being 13,3

which is somewhat lower than the cumulative average of 14,1,

- The average bursting strength values obtained for each mill
are presented graphically in Figure 3, It may be observed that the

average bursting strength values for the various mills range from a low
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of 104 for Mills F, H, and M to a high of 113 for Mill J. The current
F,X.I. average bursting strength is 108, slightly higher than the cumu-

lative average of 106,

The data of Table II and Figure 4 show that the average G. 3.
puncture result for all millg is 35 units, Mill F has the highest G, I,
puncture average, 40 units, and Mills I and J have the lowest average,
31 units. The current F,K,I. average for G, I, puncture of 35 units is

slightly lower than the cumulative F,K.I, average which is 36 units,

A graphic comparison of the IJlmendorf tear results for the
various mills is given in Figures 5 and 6, The data of Table II show
that Mill M has the highest average machine direction tear value and
Mill I the lowest. Mi1l ¥ has the highest average cross~machine direc—

tion tear value, whereas Mill J has the lowest value., It may be noted

. that the current F.K,I, average machine and cross-machine direction

tear results are lower than the cumilative averages,

A comparison of the F,K,I, indexes indicates that, for the
current period, the curfent F.X.1., averages for basis weight, caliper,
G, 3. puncture, and Elmendorf tear are lower than the respective cumu-
lative ¥,K.I. averages, whereas the current F,K.I. average for bursting

gtrength 1s higher,

In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables IIT
to XV for Mills A to M, respectively. 1In addition to the current and
cumulative averages, the mill factor and mill index are given for each

mill, The cumulative m1l average is the average test result obtained
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on the samples submitted by the particular 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
cumulative F,K,I. average

x 100 = mill iedex (%)

The mill factor and the mill index serve as a ready weans
for comparing the current mill rcsults either with the previous results
for that particular mill or with the cumlative F,E,I, results, 4&s the
test data accumilate, 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 date have
been separated on the basis of the sheet finish, The summarized results
for the mills which submitted sample lots during the current period

are as follows:

Ne, of Samplc Lots

Mill Code  W,7, DF, Mise,
A ga
B 152
¢ 5
D 6
zb 7
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¥o, of Sample Lots
Mill Coede W, F, D,F, Misc,

F 6

G 6

H 18

I y®

I 2 e

L 9°
. W .

8 One side only,

Y Drum linerboard.

C Sheet finish not reported.
4 Semi-water finish.

The results indicate that a majority of the mills are using

a water finish on their 42-1b, linerboard.
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This average includes the readings for one or more specimens which tore beyond the 3/8-inch limit.
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As a supplementary part of the Continuous Paseline 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,

prior to and during the testing period varied considerably.

TABLE XVII
Preconditioning Condlitioning
Mill R,H.,, Temp., Time, R,H,, Temp.,
Code % °F, hr, % °F,
A No preconditioning Lz2-64 71-80
B W61 69-76  1/2 to 50 70
¢ 4s-49  72-77 135: hi-bg  72-76
13 dsys
D 30-31 77-78 8 50-53  71-74
E* ¥o preconditioning 33~64  75-92
F ¥o preconditioning Lhe-L48  68-72
¢ No preconditioning 50 73
H No preconditioning 50 73
I No preconditioning 33~50 74-80
J No preconditioning 50 73
X No samples submitted.
L No preconditioning Lp-61  58-86
M No preconditioning 22-49 6082

* Drum linerboard

As may be noted in Table XVII, the atmospheric conditions used

Time,
hr,

24
24-18
24

1/2

A summary of the mill comparisons for the eurrent 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




b s AP NS

m pag—
RN T e v .

R R R R S e P

e
o

e

N N—

Fourdrinier Kraft Board Institute, Inc. Page 21
Project 1108-B Progress Report 58
XX to XXXII, for the 42-1b, liner samples, A comparison of the special
drum stock is given in Table XEXIII, 1In all the comparisons given in
Pables 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 mgjority of cases there is good agreement beiween the
mll end Imstitute data, Table XVIII shows the aversge difference en—
countered in the comparison of Institute and mill resultes for the sample
lots submitted by each mill for the current period, as well as the maxi-
mum difference encountered in comparing the Institute and mill test
results for a glven 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 purpeses of comparison, the

average percentage differences for the preceding two periods are shown,

It may be noted in Table XIX that the maximum variation

between the aversge basis weight results of the Institute and those

of a given mill on corzesponding samples is two per cent for the cur-
rent period, This figure compares favorably with the maximum variation
of three per cent for the preceding two periods. Further, it may be
noted that the aversge basis welght results for Mills B, ¢, G, H, and

J are higher than those for the Institute, whereas the results for Mills
A, D, ¥, L, and M are lower and the result for Mill I is the same, In

general, the agreement in basis weight results is very good for the

current period.

The maximum variation in caliper for the current period is

four per cent., Compared with the values for the Institute, the average




Fourdrinier Kraft Board Institute, Ide, Page 22
Project 1108-B Progress Report 58
result for Mill J is the same whereas the results for Mills 4, B, C,

D, ¥, G, H, I, L and M are lower. The accord between Institute and

mill caliper values s good,

It may be noted in Table XIX that the burating strength
results exhibit a maximum variation of seven per cent for the current
period, The average results for Mills A, ¥, I, and M are higher than

those for the Institute, whereas the results for Mills B, C, D, G, H,

~+Jy and L are lower, The agreement in bursting strength results is good

7 o LT T

e ——-

x

with exceptions for Mills F and M.

kT

The G, B, puncture results exhibit a maximum variation of

T
xS

twenty-eight per cent for the current period. Compared with the values

P o e sy

for the Institute, the results for Mills B, C, G, H, I, and ¥ are lover,

%) B

whereas the results for Mills A and F are higher and the results for

R S

Mill J is the same., The average test value reported by Mill M appears
to be abnormally small, The agreement between the Institute and mill

results is good with the exception of the variation for Mill M which

is especlally large.

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

tear results for Mills A, I, and J are higher than those for the Institute,

T iy TS AR A N

whereas the average results for Mills B, ¢, D, F, G, H, L, and M are

-

I

lover, The maximum variation for the current period is sizteen per cent,

TR

P

The differences encountered for Mills I and M appear to be excessive,

With regard to the cross-machine direction tear results, it

mey be noted that the average results for Mills A, ¢, F, H, I, and J

Y -

are higher than those for the Institute vhereas the average results for
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Mills D, G, L, and M are lower and the average result for Mill B ig
the same, The maximum variation for the current period is eight per

cent. None of the differences appear to be exceptionally large,
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TABLD XVIII

SUMMARY OF TEST RISULT COMEARISOI'S
(Average Mill and Institute Results)

Fo, Samples

Compared 8 15 6 7 6 6 1 4 6 9 7
Bapis Weight
Institute 43,0 43,1 41.9 43.6 L 41,9 h2,7 42,4 b42,1 42,7 h2.3
x111 ‘ 42,7 43,2 42,0 L3.4 43,8 42,0 42,9 U2k k2.3 42.1 h1,b
'Vﬂnaff, -0,3 +0,1 40,1 -0,2 -0,3 +0,1 +0,2 0,0 +0,2 -0,6 ~0.9
Nax. iDigfi**% -1,0 -0.4 +0.6 -0.4 -0,8 +0,3 +0.2 +0.3 +0.,4 -1,0 -1,5
Oaliﬁar
Inastitute 13.0 13,9 13.7 13.8 14,0 12,8 12,2 12,9 13.4 13.1 13,4
Mill 12.% 13.7 13.6 13.6 13,6 12,6 12.0 12.8 13.4 12,8 12,9
Av, Diff ** -0.3 =0,2 -0.1 ~0,2 =04 =-0,2 -0,2 -0,1 0,0 -0.3 -0.5
Max Diff, *** -0,5 -0.7 -0,5 ~0.5 -0,5 -0.4 -0.2 +0.4 +0.2 -1.1 -0,9
Bt:lhg Strength
fInntitute 111 108 108 110 104 110 104 110 113 108 10k
"”'u111“° 112 104 107 109 110 108 102 112 110 106 111
J;av DALE, ** +1 ~ly -1 -1 +6 -2 -2 +2 -3 -2 +7
uai. DIff, ™% +7 -7 =5 =4 ¥ -4 -2 +3 -5 -9 <1

G. E, Puncture

Ingtitute 34 32 36 38 40 3 3 31 31 15 36
Mill 35 29 3 -— 41 32 32 28 31 -- 26
Av, Diff ** 41 -3 -2 - + -2 -2 -3 o ~-- =10
Max, DLff,*** -4 -3 - +2 =3 2 =5 - 13
Tearing Strength, in

Institute 24 336 W3 379 385 323 352 321 335 330 397
M 3w 311 337 357 375 297 3k 338 348 277 359

Av, DIff, ** +20 =25 -6 =22 =10 =26 -8 +17 +13 =53 -38
Max, Diff,*** +51 64 =26 -35 -33 -39 -8 +41 428 76 -75

Tearing Strength, across
Institute 380 376 388 413 M2k 374 370 376 357 361 379
Mi11 394 376 393 Lok b25 347 394 388 371 332 366
Av, Diff, ** +14 0 +5 -9 +1 =27 24 #12  +14 =29 13
Max, Diff,**< 436 +76 —22 =33 +28 -42 +24 435 35 -S4 -59

* Comparison based on averages involves only those samles on which mill
test data were submitted.

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

**¢ Maximum difference encounter=d 1n comparing the Institute average and
the mill average for any sample submitted by that particular mill.
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TABLS XIX

SUMMARY OF T=ST RZSULTS-~COMPARISOF BY PZRIODS

Mill A
Current period
57th period
56th neriod
Mill B
Qurrent period
57th period
¢ 56th period
*'Iﬂ.ll ¢
" ‘Ourrent peried
57th period
56th period
Hill D
" .Ourrent perlod
. 57th period
Sﬁth',period
1.MH411“F .
'wa Uurrent period
JPS’ 57th period
"ﬁ‘f56th period
My e
“"'Ourrent period
57th periocd
$6th period
Mill H
CQurrent period
5?7th period
56th period
Mill 1
Current period
57th veriod
56th period
K11l J
Ourrent period
57th period
56th period
Mill L
Ourrent period
57th period
56th period
Mill M
Current period
57th period
S56th period

i" e b1 L-n_-\:-q-\.n.*

B ‘n\l’

Basis
Weight

-0.?
-009
-0.7

+0,2
+0,5
+1

+0, 2
-0.2
-0,2

NI W L X
) l ik

Caliper

-2
-2
-2

~1

—007
_0'7

_0|7

-3
-1

Aversge Difference, %
Bursting G.E,

Strength  Puncture
+0.9 +3
-3 +6
"'00 9 +3
~l} -9
—00 9 "3
-5 -6
-0 . 9 "6
+ -3
+3 -3
~0,9 —_

0 ——
-2 —_
+6 +2
+5 +5
+2 -2
~2 -6
+2 +5
+2 -3
-2 -6
+2 0
..0. 9 ....3
+2 ~10
+6 -16
+0,9 -12
-3 0
-0,9 +3
-2 +3
-3 —_
_2 ——
+7 28
+9 -29
+6 -33

e e e Mt

Tearing Strength

in across
+6 +
+i +
+6 +5
=7 0
-10 -4
-11 ~6
~2 +1
-1 +1
+1 +if
-6 -2
=4 -3
-9 -6

-3 +0,2
0 +y
-8 -3
-8 -7
-8 -5
-10 -7
~2 +6
-3 4y
-0,8 +3
+5 +3
-3 +5

-2 +0,5
+h +
+2 +y
+2 +iy
-16 -8
-19 -12
-10 -3
~7 -3
-9 -10
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