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THE INSTITUTE OF PAPER CHIMISTRY

Appleton, Wisconsin

In conjunction with thé F.K, I, Continuous Baseline Study,
ninety-six different sample lots of 42-1b, Fourdrinler kraft linerboard
were submitted by thirteen different F.K{I. mills to The Institute of
Paper Chemistry for testing during the pericd January 1 through January
31. In addition to the 42—1b; lraft linerboard, three samples of
gpecial drum stock and several samples of special linerboard were also
submitted for evaluatlon by one of the participating 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,

TABIZ I

DISTRIBUTION OF 42-13, LINZRBOARD SAMPLES

M11ll Code Samples Submitted

A 6
B 16
¢ 8
D 9
E

¥ 9 '
G 8
H 0
I 9
g L
E L
L 8
M L
N 3
¢ _B

O
o
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These sample lots were tested for basis weight, caliper,

bursting strength, G, B, puncture, and Elmendorf tear., The average
strength results for each mi1l may be seen in Table II and are graphi-
cally nresented in Figures 1 to 6., In addition to a comparison of the
mill averages for the various testg, Table IT also shows the current
¥.E.I. averages, the cumulative F.K.I. averages, and the F,K.,I. indexes.
The cumulative F.K.I. average includes all the resulte up to but not
includiné the current neriod; the current period in the case of this
report is Janu;ry 1 through January 31. The F.K.I. indexes are

obtained as follows:

current F.X.,I, average -
cumulative P.K,I. average x 100 = ¥,K,I. index (%)

The F,K,I., index provides a ready means of comparing the cur-
rent quality with previous results, TFor example, the current F.,E.I.
average basis weight 1s 43,0 1b,, and the cumulative F,K.I, average
basis weight is Mﬁ.lnlb. Hence, the index for basis weight determined
in per cent as indicated above is 99,8, This signifies that the current
aVergge basis weight is slightly lower than the cumulative average,
which in this case covered the period from July 25, 1947, through

December 31, 1953.

A comparison of the results in Table II and Figure 1 shows
that the average basls welght results for all miils except Mill O
conform to the 42-1b, specification set forth in Rule 41, Miil M has
the highest average basis weight, it being 44,0 1b, or approximately

I, 8% higher than the 42-1b, specification, (n the other hand, Mill 0
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has the lowest average bdasis weight, it being 41,9 1b., approximately

- 0,20 lower than the 42-1b, specification.

The amount by which the mills vary from the 42-1b. specifica~
tion is as follows:

Mill Code Per Cent

oo

+0.7
+1.9

e Q]
1
|

+3,6
+2,6 -
+4.,8
+3,1
~0.2

O EIHN

A comparison of the average basls weight data for the previous
pericd with the current F,K,I, average indicates that the basis welght

results have decreased slightly,

A comparison of the average callper values for the various
mills (see Figure 2) shows that the mill averages vary from a low of
12,0 for Mill G to a high of 14.3 for lill C, the average being 13,0

which is somewhat lover than the cumilative average of 13,8.

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

that the average bursting strength values for the various mills range
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from a low of 103 for Mill X %o a high of 124 for Mill G, The current
F.E.I, average bursting strength is 108, slightly higher than the

cumulative average of 106,

The data of Table II and Figure 4 show that the average G, E.
puncture result for alll mills is 3% units. Mill ¥ has the highest G.
I. puncture average, 39 units; Mill B has the lowest average, 28 units.
The current F.K,I., G. E. puncture average .of 34 units is lowe£ than

the cumulative F,K,I, average of 36 units,

A grephic comparison of the Zlmendorf 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 while
" Mill B has the lowest, Mill P has the highest sverage cress-machine
‘direction tear value, whereas Mill B has thé lowest value, It may be
noted that the current F.K.I. average machine and cross—machine direc-

tion tear results are lower than the cumulative averages.

A comparison of the P.K,I, indexes indicate that, for the
current pericd, the current P.K,I, averages for basis weight, caliper,
G. = puncéure and Elmendorf tear are lower than the respective cumila-
tive ®.K.I, average§, whereas the current F,K.I, average for bursting

strength ie higker,

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

and cumulative averages, the mlll factor and mill index are given for
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each mill, The cumlative mill average is the average test result
obtained on the samples submitted by the particular mill up to, tub
not including, the current averags, The mill factor ard the mill index

are obtained as follows:.

current mill everage . x 100 = mill fact
cumilative mill average actor (%)

current mill average x 100 = mil] 4nd
cumilative F,K.I. average ex (%)

The mi1l fadtor and the mill index serve as a ready means for
commaring the current mlll results either with the previous results for
that particular mill or with the cumlative F,EK.I. results. As 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 Imnstitute of Paper Chemistry,

The results obtained on the special drum stock may dbe seen

in Table XVIII,

It may be noted in Tables III through XVIII that the data
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:

No. of Sample Lots

Mill Code W.F. D, ¥, |Misec,
A 62
B 162
¢ 8
D 9

(Continued-on the next page.)
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Noi of Sample Lots
M1l Code w,¥, D.F. Misc.

T 1b 2bc
F' 8 1°¢
G 8

1 2, 7%

J B
K u¢
L 8¢
M 4

N 1, 12 1€
0 8

& ne side only,

b Drum linerboard.

€ Sheet finish not reported.
d Semi-water finish.

The results indicate that a majority of the mills are using

a vater finish on their 42-1b, linerboard,
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Figure 1
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Flzure 3
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B Figure 5 ey
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As a supnlementary part of the Continucus Baseline Study,
camparisons of the mill test resulis with those sbtained at The Institute
of Pamer Chemistry on corresponding samples have been included in this
report. As may be noted in Table XIX, the atmospheric conditions used
prior to and during the testing period varied considerably.

TASLT XIX
Precorditioning . " Conditioning
Mill R.E., Temp.,, Time, R, H,, Temp,, Time,
Code % ° F, hr, % °F, b,
A N¥one ) 51-60  76-80 -
B 30-46 6470 0.5 50 70 24-48
C 50 72-73 Lg--72 50 72-73 L4872
» 31 77-78 8 49-53  72-73 16
B No samples submitted.
¥ None Lh-s5L 7174 LB-36
G None 50 73 24-60
E Yo samplas submitted,
I Wone Lé-53  69-86 —-—
J None 50 73 0.5
K L2-62  66~73 24-U8 L5-60  65-71 -~
L Kone 42-53  EL-BL —
M Nore 32~44  73-78 -
N None 50-53  72-7h4 24
o] None ile] 73 2
E* Noene 4374 7478 -

* Trum linerboard.

A summary of the mill comparlsons for the current period as
cormared with the previcus period may be seen in Tables XX and XXT,
respectively, The comparison for the various mills is given in Tables
X{IT to XXTVI, for the U42-1b, liner samples, A comparison of the

special drum stock is given in Table XBIXVII, In all the comparisons
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given in Tables XX to XXXVII, the Institute's test values have been
used as the reference line,

A comparison of the test data in Tables XX and XXI indicates
that in the majority of casee there is good agreement between the mill
and Institute data, Table XX shows the average difference encountered
in the comparison of Institute and mill results for the sample lots
submi tted by each mill for the current period, as well as the maximum
dtfference encountered in ccmparing the Institute and mill test results

for a given sémple lot, In Table XXI, the average differences shown for

each test in Table XX have been calculated on a percentage basis for

each mill, In additicn, fer purposes of comparlison, the average per-

centage differences fer the preceding two periods are shown.

It may be ncted in Table XXI that the maximum variation between
the average basis weight resulty of the Institute and those of a given
mill on corresponding samples is four per cent for the current period,
This percentage variation is considerably greater than the variations
for the other mills. Further, it may be noted that the average basis
weight results for Mills D and J are higher than thcse for the
Institute, whereas the results fer lills 3 and G are the same and the
results for the other mllls mre lower., In general, the agreement

between Institute and mill basis weight results is very good.

The maximm variation in caliper for the current period is

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

result fer Mill A is higher while the averzge results for Mills D, I,

and J are the same, and the average results for the other mills are
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Alléwer. The accord between Institute and mill caliper values is good

with the exception of Mills L, M, and N,

It may be noted in Table XXI that the bursting strength
results exhibit a maximum variation of seven per cent for the current
period. The average results for Mills A, F, I, K, L, M, and N are
higher than these for the Institute, wheress the resulis for Mills
D, G, J, and O are lower and the results for Mills B and C are the
same, The agreement in bursting strength results is good with the

excentlon of Mills M and ¥,

The G. B, puncture results exhibit a meximim variation of
nineteen per cent for the current neriod, Conpare& with the values for
the Institute, the results for Mills A, I, and J are higher, whereas
the results for Mills B, C, ¥, G, and M are lower. The agreement

between the Institute and mill results is good for all mills except

A and M.

It may be seen in Tables XX and XXI that the average machine
direction tear results for Mllls D and I are higher than these for
the Institute whereas the results for the other mills are lower, The
maximum variation for the current period is nineteen per cent, The

differences encountered for Mills C, X, and L anpear to be exXcessive,

With regard to the cross—machine direction tear results, it
may be noted that the average results for Mills B, I, I, J, and XN are
higher than those for the iInstitute vhereas the average results fer

the other mills are lower., The maXirum variation for the current

DT e e,
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" period is nine per cent, Only the differences for Mills M and N appear

to be somewhat excessive,

ey
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TABLT XiI
COMPARISCN nF INSTITUTZ-MILL TIYTIRINCES BY PTRIODS
Aversze Differences, %
Baslis Bursting G, 2. Tearing Strength
Weight Caliper Strength  Puncture in across
M1l . '
Currext pericd -0,5 +0,8 +2 +9 -7 -2 Jﬁ
p 78tn period -2 -2 +0,9 +9 -8 -3
J 77th period -0,7 -0.8 0 +3 +ly -2
: Mill B '
7 Current period 0 -0,8 0 -7 -b +2
: 78th pericd -2 -2 +0,9 -7 -7 . -3
77th peried C -2 -0,9 -3 +1 +3
- MLl ¢
A Current peried -0,5 -3 0 -3 ~1h -5
§ 78t period -0.7 -2 0 +3 -5 +3
: 77th period +0Q,2 -3 0 +6 ~ +3
) i1l D _
urrent pericd +G,5 0 -5 —- +7 +7
N 78th pericd -0,2 -C.8 -5 - +1 +5 ..
7?7th pericd +] -2 -2 - +3 +11
Mill 3
Currernt pericd —- - —~— —_ — -
78th period 0 -8 -3 +3 -12 -8
77th meriod +0,5 -5 -3 +6 -8 +0,3
Kill 7
Currert period ~0.7 ~L +5 ~3 & -5
78tk neriod -2 ] + -3 ~1G -6
77th neriod -1 . -5 +5 -8 -~10 -8
Mill G
' Current perind 0 ~-0.8 ~0,8 ~6 ~7 -3 .
X 78th period -0.7 ~2 +0,8 -9 -5 -3 3
" 77th period -G.2 -2 +0,8 -9 ~L -5 ’ 9
Mill H ‘ . !
Current period - — == - - -
78th period +0,2 -2 -0,9 0 ~7 -8
77th ncriod +1 0 -2 0 -5 -7
Mill I .
Current period -0,2 0 +2 +3 +6 +7
78th periocd -0,7 +2 -0,% +3 +8 . +11
77th peried -0.5 -2 0 0 +7 +10
Mill J '
*  Current period +0,7 0 -3 +3 -8 +6
78th aeriod +0,2 +2 ~0,9 B 0 +10
77th mericd +2 ~0,7 -3 +3 ~L -1
M1l K
Current period -0.5 -2 +2 - ~13 -6 {'
78th period —-— - - - -~ -
77th period - - - - - -
Mill L )
Current period ~2 -5 +3 - -19 -6 |
78th period -2 -5 +1 - ~10 -3 i
77th period -1 ~7 +0,9 — ~12 ~6

M1l N




T
Ty .

T —

%éth period
27th period

W o

Current verled
78t period
77th neriod
Hiél D .

urrent pericd
78th period
77th period

Mill 3
Current pericd
78th period
77th nerind
Eill 7
Current period
78tk neriod
77th peried
Mill &
Current period
78th period
77th period
Mill H
Current period
78th period
77th neriod

Mill I
Current period
78th period
77th period
¥ill J
furrent period
78th weriod
77th neriecd
Mill LD
Current period
78th period
77th pneriod
Mill L
Current period
78th poriod
?7th pericd
Mi1l M
Current period
78th neriod
77th period
11
Current period
78th period
77th »eriod

Current period
* 78th period
77th period

b e -

= - veu v =/ =4 +e —
-2 -2 +0,9 =7 ~7 - =3 i
c -2 0,9 -3 +1 +3 i
-0,5 -3 0 -3 -4 -5 %
0.9 -2 0 +3 -5 +3 i
+0,2 -3 8 +6 ~b +3
+0, 5 0 -5 -~ +7 +7
~0,2 -0.8 ~5 ~ +1 +5
+1 -2 ~2 +3 +11
0 -8 -3 +3 -12 -8
+0, 5 -5 -3 +6 -8 +0,3
-0,7 b +5 3 -6 =3
-2 -5 Hi ~3 -10 -6
-1 -5 +5 . -8 =10 -5
0 -0.8 -3,8 ~6 =7 -3
-0.7 -2 +0,8 -9 -5 -3
~0,2 =2 +0,8 -9 ~4 -5
+0.2 -2 ~0,9 0 ~7 -8
+1 0 A 0 -5 -7
~0,2 0 +2 +3 +6 +7
~0.7 +2 -0,8 +3 +8 +11
-0, % -2 ") 0 +7 +10
0,7 0 -3 +3 -8 +6
+0,2 +2 -0,9 + 0 +10
+2 -0.7 -3 +3 ~ ~1
~0.5 -2 +2 - -13 ~6
~2 -5 +3 — ~19 -6
~2 ~5 +1 - -10 -3
~1 ~7 +0,9 — ~12 -6
L ~7 +7 -19 -8 -9,
" -8 +3 ~11 +1 ~0.5
-3 -8 +3 ~14 ~Z —0.2
-0, 2 ~5 +7 - -2 +
-1 -3 -2 - =2 +7
-0.5 -3 0 - -3 +8
~0.2 -2 -3 - —h 0.3
+0,7 -2 -4 - ~7 ;2
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