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THE INCTITUTZ CF PAPZR CHEMISTRY

Appleton, Wisconsin

In conjunction with the ¥,K.I. Continuous Baseline Study,
ninety-five different sample lots of 42-1b, Fourdrinier kraft liner-
board were submitted by twelve different ¥,K,I. mills to The Institute
of Paper Chemistry for testing during the period November 1 through
Fovember 30, In addition to the 42~1b, lraft linerboard, three samples
of special drum stock were also submitted for evaluation by one of the
participating mills, The results on the special séock are tgbulated
separately 1n this report, A tabulation of the number of samples

classified according to mill may be seen in Table I.

TABLE I

DISTRIBUTION OF 42-LB. LINZRBOARD SAMPLES

Mill Code Samples Submitted

A : 8
B 16
c 8
D 8
3 5
F 11
G 10
H 7
I 3
J 6
X 0
L b
M 2

95
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These sample lots were tested for basis weight, caliper,
bursting strength, G. 3, puncture, and Zlmendorf 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 6f the
mill averages for the varioug tests, Table Il also shows the current
¥, K.I. averages, the cumlative F,E.I. averages, and the F.K.I. indexes,
The cumlative F.K.I, average includes all the results up to but not
including the current period; the current neriod in the case of this
report is November 1 through November 30, The F,K.I. indexes are

obtained as follows:

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

The ¥,K.I. index provides a ready means of comparing the cur-
’
rent quality with previocus results, For example, the current F.K.I.
average basis weight is 42,9 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 99.5. This signifies that the current
average basis weight is slightly lower than the cumulative average,

which in this case covered the period from July 25, 1947, through

October 31, 1952.

A comparison of the results 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, Mills B and F have the
highest average basis weight, it being 43.5 1b. or approximately 3.6?
higher than the 42-1b, specification, On the other hand, Mill I has
the lovest average basis weight, it being 42,3 1b., approxirately 0.?%

higher 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 +2,1
B +3.6
¢ +2.9
D 2.4
E +1,0
) +3,6
G ©+1,9
H +1,9
I +0,7
J +2,1
K ——

L +1.4
M +2.4

A comparison of the average basis weight data for the previous
neriod with the current F,X.I, averaze indicates that the basis weight

results have remained the sarme,

A comparison of the average caliper values for the various
mills (see Figure 2) shows that the mill averages vary from a low of
12,3 for Mill E’to a high of 14,8 for Mili C, the average being 13.4

which is somewhat lower than the cumilative average of 14,0,

The avernge bursting strength values obtained for each mill

arc presented granhically in Figure 3." It may be observed that the
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average bursting strength valuee for the various mills range from a low
of 102 for Mill ¥ to a high of 113 for Mill H, The current F.K.I.
avorage bursting strength is 108, only slightly higher than the cumla-

tive average o 106,

The data of Table II and Figure & show that the average G, E,
puncture result for all mills is 35 units, Mill f has the highest G. 2=,
puncture average, 41 units, and Mill J has the lowest average, 29 units,
The current F.K.I. G. E, puncture average of 35 units is slightly lowor |

than the cumlative F.K.I. average whiech is 36 units,

4 graphic comparison of the Flmendorf tear results for the
various mills is given in Figures 5 and 6, The data of Table II show
that Mill ¥ has the highest average machine direction tear value while
K11l I has the lowest. Mill F also has the highest average cross-
machine direction tear value, whereas Mill F has the lowest value,

It may be noted that the current F.X,I, average machine and cross-—

machine direction tear rcsults arec lower than the cumilative averages,

A comparison of the F,K.I, indexcs 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 cumula-—
tive F,K.I, averages, whereas the currcent F,K.I, average for bursting

strength is higher,

In order to comare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables
III *to XV for Mills A %o M, rcspectively., In addition to the currant

and cumulative averages, the mill factor and mill index are given for
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cach mill, Tho cumulative mill average is the average test result
obtained on the samples submitted by the particular mill up to, but

net including, the current aversgze, The mill factor and the mill index

are obtained as follows:

current mill averase -
curmllativ,e mill ava‘age X 100 mill factor (%)

current mill average 100 =
—= 00 = mll]l index
cumlative F K,I, average x. (%)

The mill factor and the mill index serve as a ready means
for comparing the current mill results elther 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 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 for the mills which submitted sample lots during the current
period are as follows:

No, of Sample Lots

Mill Code W,F, D.F, |Misc,
A ge
B 162
c 8
D 8

{Continued on ne:t page)
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No. of Sample Iots
Mi1l Code ¥, F. D,F, Misec,

B 5, 3

F 10 1€
¢ 10

H 78

I 32

J 3
L - 4°
M 9

2 One side only,

Drum linerboard,
C Sheet finish not reported.
d Semi-water finish,

The results indicate that a majority of the mills are using

a water finish on their 42-1b, linerbosrd,
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Figure 3
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As & supplementary part of the Continuous Baseline Study,
comparisona 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 Table XVII, the atrospheric conditions used

prior to and during the testing period varied considerably,

TABLE XVII
" Preconditioning " Conditionirg
" Mill R,E., Temp,, Time, R,H., Tem,, Time,
Code % ° ¥, hr, % P, hr,
A None - 19-62 B81-L6 -~
B 30-44 74 0.5 50 70 2496
c 50 73 L to 50 73 b
8 days
D 30-31  77-78 8 50-53  72-73 16
3 Yone 39-70 7782 —
F None bo-59  72-7h 4
G ¥one - 50 73 2448
H None 50 73 2l
I None 4o-57 BO-84 —
J None 50 72-73 0.5
X No samples submitted,
L None 50~£73 86 —
M None 29~54,5 72-81 —
B* None 38-58 7482 -

* Drum linerboard,

A summary of the mill comparisons for the current period as

compared with the pervious period may be seen in Tables XVIII and XIX,




IR T

L eI R

a ar T

Fourdrinier Kraft Board Institute, Inec, Page 21
Project 1108-B Progress Report 65
respectively. The comparison for the various milles is given in Tables
XX to XXXII, for the 42-1b, linér samples, A comparison of the special
drum'stock is given in Téble XXXIII. In all the comparisons glven 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 sgreement between the

mill and Institute data., Table XVIII shows the average difference

- gneountered in the comparison of Institute and mill results for the

sample lots submitted by esch mlll for the current period, as well as
the maximum difference encountered in comparing the Institute and mill
téatlrésults for a given sample lot, In Table XIX, the average differ-
ences shown for each test in Table XVIII have been calculated on a
percentage basls for each mill, In addition, for purposes of commarison,
the average percentage differences for the preceding two periods are

shovn,

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 figure compares favorably with the maximm variation
of two per cent for the preceding two periods, Further, it may be noted
that the average basis weight results for Mills G, H, and J are higher
than those for the Institute, whereas the results for Mills B, D, %,
F, L, and ¥ are lower and the results for Mills A, C, and I are the same.
In general, the agreement in basis weight results is very good for the

current peried,

Al N N R NP
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The maximum variation in caliper for the current period is
nine per cent, Compared with the values for the Institute, the average
resulte for M1le 4, B, ¢, D, E, ¥, G, H, I, and M are lower while the
average result for Mill L is higher, and the average result for Mill J

is the same, The accord between Institute and mill caliper values 1is

good with the exception of Mills E and M,

PR
iy

ey
e T TR TR

It may be noted in Table XIX that the bursting strength

resulte exhiblt a maximum variation of five per cemnt for the current

T

period., The average results for Mills C, H, I, L and M are higher than

those for the Institute, whereas the results for Mills B, D, B, ¥, G,

»#

,and. J:are lower and the result for Mill A is the same, The agreement

 An'bursting strength results is good except for Mill @,

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

thirty-nine per cent for the current period, Compared with the values
for the Institube, the results for Mille G and J are higher, whereas

the results for Mills 4, B, ¢, ¥, H, I, and ¥ are lower and the result

PR ST S S

e

for Mill E is the same, The agreement botween the Institute and mill

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

AT

I, and M,

SEEr

SR

It may be seen in Table XIX that the average machine direction
tear result for Mill H is higher than that for the Institute, whereas

the average results for the other mills are lower, The maximum varia-

- i w .
.t e T T e T e o e

tion for the current weriod is cightecn per cent, Only the differences

encountered for Mills B, E, G, and M appear to be cXcessive,
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With regard to the cross~-machine direction tear results, it
may be noted that the average results for Mills C, D, H, and L are
higher than those for the Institute whereas the average results for |
the other mills are lower, The maximum variation for the current period

18 twelve per cent, Only the differences encountered for Mills B, E,

and M appear to be excessive,
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fbtitute: 13.0
.'

'.‘.- m\ff.“ —0-2
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111 381
g, DIff, ¥+ =15
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2
-0,
+0,
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-1
+9

32
29
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307
-57
~100

390
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"34
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data were submitted,

3¢ Average difference is the diffcrence between the Institute mill average and the
mill average based on mill test data.

¥ Maximum difference encountered in comparing the Institute average and the mill
average for any sample submitted by that particular mill,

? PYourdrinier Kraft Board Institute, Inc.

TABLE XVIII

SUMMARY OF T3ST RTSULT COMPARISONS

Mills¥*

8 8 5 11 10
Basis Weight

2 43,0 42,4 43,5 b2
2 42,8 42,3 43,0 43,
0,0 =0,2 =0,1 =0,5 %0
by f1.8 *0,8 -1.2 w0

Caliper

14,8 13.3 14.3 14,5 12.4
14,7 13.1 13,0 14,0 12,2
-0,1 ~0,2 =1.3 ~0,5 =0,2
"’003 "'0-9 _2.0 "‘0.8 "'0-5

Bursting Strength

107 112 110 102 107
111 108 107 101 102
o <4 -3 -1 -5
+7 -1 -0 +6 -2

G. BE. Puncture
36 38 32 i1 35

35 - 32 39 38
-l - 0 =2 +3
-5 - +1 ) +y

Tearing Strength, in

373 386 363 bLO3 340
365 381 297 372 305
-8 -5 —66 =31 -35
~24 41 -87 -B3 =51

Tearine Strength, across

bl 432 361 439 390
419 449 316 425 363
+5 +17 =45 -14 =27
+33 47 -73 -h8 -8

(Average Mill =nd Institute Results)

113
114
+1
+

36

-1
-2

357
371
+1k
+55

410
419

+9
ﬁ38

398
389

-9
-18
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350
324
-26
=43

375
370

+36

—

361
347
-1l
~33

395
398

+16

~B81

403
356
—b?
_?4
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TABLE XIX
SUMMARY OF TEST RESULTS--COIPARISON BY PERIODS

Average Difference, %

Basis Bursting G, E. Tearing Strength
‘ Welght Caliper Strength Puncture In Across
M1l A
Ourrent period 0 -2 0 -3 -3 -4
64th period ~0.2 -0.8 +0,9 +3 +2 +2
i 63rd period 0 -0.8 +6 +3 +y +1
Mill B
furrent period -0,7 -0.,8 -0,9 -9 -16 -9
64th period +0,2 0 =5 -26 -6 -4
§ 63rd period -0,7 0 -2 -24 -8 -3
i M111 0
i Ourremt period 0 -0,7 +y -3 -2 +1
64th period +0,2 -2 + -8 -3 +3
¢  63rd period 0 ~0.7 0 -3 +1 +5
i Mi11 D
¢ Ourrent period  -0,5 -2 -l — -1 +
64th period -0,5 =5 +6 -— -1 +2
63rd period -0,2 -5 +3 —-— ~2 +1
Mill B
Ourrent period -0,2 -9 =3 0 -18 ~-12
6lith period +1 -8 -4 -3 -12 -9
.} 63rd period +0,5 -7 +2 0 ~6 -5
bl ML11' P
if Ourrent period -1 ~3 -1 -5 -8 -3
64th period +0,7 —4 +7 0 40,2 +]1
63rd period ~0,7 -3 +3 +2 -4 -2
Mill G
Current period +0,5 -2 -5 +9 =10 -7
6lth period +0,5 -2 -2 +6 -10 ~6
& 63rd period 0 -3 -3 +11 -11 -8
i Mt1l H
i Current period +2 -0.8 +,9 -3 +i +2
64th period +2 -2 +y 0 +6 +5
76 63rd period +1 -0,8 +0,9 +6 +9 +10
{ Mi11 I
Ourrent period 0 ~3 +i -13 -1 -2
64th poriod +0.7 -0,8 +y -3 +y +8
63rd period +0,2 -4 +9 -3 +3 +9
f* M1l J
ﬁ Current period +0,7 0 -~ +7 -7 -1
% 6lth period -0,9 +1 +2 0 ~3 +]
: 63rd period 0 +3 -2 +3 -6 +2
Mill L
Current period -0.9 +y +3 - ) +0.8
, 6lith period ~2 - +i} _— +0, 5 +
(é 63rd period ~2 - +0,9 _— +3 +h
. MI11 M
' Current period -2 -7 +2 -39 -15 ~12
" 6U4th poriod -0.5 -5 +5 -36 -7 -6

63rd period -1 -5 +3 -36 0 +2
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IDIVIDU.L TEST LOTS—NOVEMBER 1 THROUGH NOVEMBER 30,
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Institute Data versus Mill Data

Acroas

IPC Mi1l Diff,

/sheet.

Elmendorf Tear,
- Be
In
IPC M1l Diff.

G.E.

Puncture,
units

IPC Mill Diff.

Strength,

p.8.1. gage

IPC Mill Diff.

Bursting

Diff.

1

Caliper,
points

IPC

Fourdrinier Kraft Board

Mill C--42-1b. Linerboard

Institute, Inc.

-11
+ 5
+33
+ 3
+ 1

4322 438 + 6
-2
4152 421 + 6

3832 387
3678 LOO
4328 435
4358 436
4263 L2L

-20 4222 411

+ 7

-8
-2
-11
-6
-7

-1 379 359
3302 337

0 328 338 +10
0 1385% 377
0 L4052 381
- 5 4002 389
0 384a 378
-4 373 1366
-1 373 365

-1

35
32
31
38
38
34
38
34

I I

110
103
107
117
116
110
113
110

106
100
103
110
111
108
108
106

NNAHAAN OO M
» L *® & * 2 * B
T9999999

|
WOV N N~
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~N ~ e~
OCwWwi-0 O won
» & & & 0 - *» @
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L ) - L] L] L - L]

4lh L9 + 5

-8

111 + 4 36 35

107

4.8 147 0.1

.0

it.

im

specimens which tore beyond the 3/8-inch 1

H
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.ed from the totals of the individual readings.
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-7
92
-49
-62

57 403 356
413% 321
3598 31 45
4038 35,

-80 1392 330

-78
-30

286 ~-132

334
312
411

336

391
3908
L4313
116

~6 1188

+ 4
-1
-1

22
33
38
36
36

it.

36
39
34
37

2
)
l

+ 2

108
110

97
108
105

106
TABLE XXXTIT
112
103
109
108

Mill E—-44/46-1b, Drum Linerboard

-1.7
-1.7
"1.2
-1‘6

13.6 12.7 0.9

4.6 12,9
4.9 13.7
15.1 13.5

15.7 14
recimens which tore beyond the 3/8-inch 1

‘roem the totals of the individual values.
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