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In conjunction with the F.X,I. Continuous Baseline Study,
pighty~one diffe;ent sample lots of 42-1b. Fourdrinier kraft liner-
beard were submitted by ten different F.XK.I. mills to The Institute of
Paper Chemistry for testing during the pericd January 1 through
January 31, In addition to the 42-1b. kraft linerboard, eight samples
of special drum stock were also submitted for evaluation by one of the
participating mills. The results on the gpecial stock are tabulated
separately in this feport. A tabulation of the number of samples classi-

fied according to mill may be seen in Table I.

TABLZ I

DISTRIBUTION OF 42-LB. LINERBOARD SAMPLZS

Mill Code Samples Submitted
A 10
B 20
Y 5
D 12
B 0
F 12
G 4
B 7
I 2
J 6
L 3

Wil
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These sample lots were tested fer basis weight, caliper,
bursting strength, G. E. puncture, and ¥lmendorf tear. The average
gtrength resultg for each mill may be seen in Table II and are graphi--
cally presented in Figures 1 tn 6. In addition to a comparison of the
mill averages for the various tests, Table II also shows the current
F.X.I. averages, the cumulative F.K.I. averages, and the F.E.I. indexes.
The cumulative F.K.I. average include all the results up to but not
including the current period; the current period in the case of this
report is January 1 through January 31. The F.E.I. index is obtained
as follows: |

current FK.I. average
cumulative F.K.I. average

100 = F.K.I. index (%)

The F.K.I. index provides a ready means of comparing the cur—
rent quality with previous results, For example, the current F.K.I.
average basies weight is 42,6 1b., and the cumilative F.E,I. average
basis weight is 43.2 1b, Hence, the index for basis weight determined
in per cent as indicated above is 98.6. This signifies that the cur-
rent average basis weight is lower than the cumulative average, which
in this case covered the period from July 25, 1947, through December 31,
1950,

A comparigon of the results in Table II and Figure 1 shows
that the average basis weight results for the mills, with the exception
of Mills ¥ and T, conform to the 42-1b. specification set forth in
Rule 41, Mill C has the highest average basis weight, it beiné 43,7
1b. or approximately 4.0% higher than the 42-1b. specification. On the
other hand, Mill I has the lowest average basis weight, it being 41.3

ib., épproximately 1.7% lower than the 42-1b. specification.

O etrer——"YP- e Pt
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The amount by which the mills exceed the 42-1b. specification

is as follows:

Mill Gede Per Cent
A 0.2
B 2.6
c 4.0
D 1.9
B —
F -1.0
G 1.2
H 2.0
I ~1.7
J 1.2
L 3.3

A comparison of the average basis weight data for the previous
pericd with the current ¥.X,I. average indicates that the basis weight

results have decreased slightly.

A comparison of the average caliper values for the various
mills (see Figure 2) shows that the mill averages vary frem a low of
12.6 for Mill H to a high of 14.1 for Mill C, the average being 13.4

wkich is somewhat lower than the cwmulative average of 14.3.

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 varions mills range from a

low of 95 for Mill G to a high of 109 for Mill L. The current F.K.I.




L, ey
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average bursting strength is 102, somewhat lower than the cumulative

average of 106,

The data of Table II and Figure 4 ghow that the average G. E.
puncture result for all mills is 36 units. Mill C has the highest G. E.

puncture average, 42 units, and Mill H the lowest average, 32 units.

The current F.K.I. average for G. B. puncture of 36 units is slightly

lower than the cumulative F.K.I. average of 37 units..

A graphic comparison of the Elmendorf tear'results for the
various mille is given in Figures 5 and 6. The data of Table II show
that Mill ¢ has the highest average machine direction tear value and
Mill H the lowest, §ill C also has the highest average across-machine
direction tear value, whereas Mill G has the lowest value. It may be
noted that the current F.K.I. average machine and across-machine directicen

tear resulte are lower than the cumelative averages.

A comparison of the F.X.I. indexes indicates that, for the
current period, all the current F.K.I. averages are lower than the

regpective cumulative F.E.I. 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 L, respectively. 'In addition to the current
averages, curulative averages, together with the mill factor and mill
index, are given for each mill., The cumulative mill average is the
average test result obtained 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:
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“wr . e

current mill average x 100 = mill factor (%)
cumulative mill average

- ' current mill average x 100 = mill index (%)
T cumulative F.K,I. average

R T

The mill factor and the mill index serve as a ready means

Eo ¢ for comparing the current mill results either with the previous results
13' - for that particular mill or with the cumulative F.K.I. results. As the
test data accumulate, the factors and indexes will have added signifi-~

cance. The reports also contain a cempariscen of the test data obhtained
at the mills with test data obtained at The Institute of Paper Chemistry.
}

e T I

The results obtalned on the special drum stock may be seen

in Table XIV.

S It may be nocted in Tables III through XIII that the data

have been separated on the basis of the gheet finish, The summarized

results are as follows:
No. of Sample Lots

S e o Al i it 5y {3 2t e R R e AT et a5

M1l Gode W.P, T.F. Misc.
A 10%
! ! B 20*
;
Pl ¢ 5
o D 9 3
. : ] “ _" B
; ¥ 12
6 - |
i H ‘7*
I o*

o T (Continued on next page)

i
H
{ s
!
H
i
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No. of Sample Lots
Mill Cede W.F. T.F. Misc.
J . G**

1 - —_— -

¥ One side only.
** cemi-water finigh,

The results indicate that a majority of the mills are using

a water finish on their L42-1hb. linerboard.

J——
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As a supplementary part of the Continuocus 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 Table XV, the atmospheric conditions used

' prior to and during the testing period varied considerably.

TARLE XV
Preconditioning Conditioning
Mill R.H., Temp., Time, R.H., Temp. , Time,
Code % ° F, hr. % ° F. hr,
A No preconditioning 50-78  68-80 24
B 27-50  69-75 1/2 50-70 70 2L
c 36-U3 72-74 24120 38-43  72-73 2472
D 28-33  75-76 8 50-53 73 16
E No preconditioning 28~44 7481 -
F No preconditioning No conditioning
G 50 72 24 50 72 24
i No precondit ior;ing 50 72 2l
I No preconditioning 33-35 79-84 -
J No preconditioning bg-s1  72-74 1/2
L No preconditioning 36-54  71~79 —

4 summary of the mill comparison for the current period as
,¢0mpared with the previous peried may be seen in Tables XVI and XVII

jespectively. Phe comparison for the various mills is given in

'“;‘,?ables XVIXII to XXVIII, inclusive, for the 42~1b, liner samples. A com-

' i parison of the spécial drum stock is given in Table XXIX. In all the

L,
comparisons given in Tables XVI to XXIX, inclusive, the Institute's

test values have been used as the reference line.




IFoﬁrdrinier Kraft Board Institute Fage 19
Project 1108-B Progress Report 43
A comparisbn of the test data in Tables XVI and XVII indicates
that in the majority of ceses there is good agreement between the mill
and Institute data. Table XVI shows the average difference encountered
ip‘the comparison of Institute and mill results for the sample lots

. 'suimitted by each mill for the current period, as well as the maximum

difference encountered in comparing the Institute and mill test results
for a given sample lot. In Table XVII, the average differences shown
for each test in Table XVI have been calculated on a percentage basis

for each mill, 1In addition, for purposes of comparison, the average

- 3
L T e

percentage differences for the preceding two periods are shown.

It may be noted in Table XVII that the maximum variation
., bétween the average basis weight results of the Institute and those
-of a given mill on corresponding samples is three per cent for the cur—

rent period. This figure is slightly smaller than the maximum variation

of four per cent for the preceding two periods. Further, it may be

W

noted that the average basis weight results for Mills B, C, F, G, and ;
L are lower than those for the Institute, whereas the results for Mills
4, H, I, and J are higher and the result for Mill D is the same. In |

éeneral, the agreement in basis welght results is gecod for the current
1

éeriod.

-

The maximum variation in caliper for the current period is
{ive per cent., Compared with the values for the Institute, the average
?esults for Mills ¢, D, F, G, H, I and I. are lower, while the result
for Mill B is higher and the results for Mills A and J are the same.

EOne of these differences appear to be significantly large with the

possible exception of the variations for Mills F and I.

+
v - -
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BT 7T

It may be noted in Table XVII that the bursting strength
results show 2 maximum variation of eight per cent for the current
Vi )
'pg?iod. The results for Mills &, C, D, F, H, and I are higher than those

'fer the Institute, whereas the results for Mills B, G, J, and L are

N

\ e et T Tt ST e

. lower. The agreement in bursting strength results is good for the

. . majority of the mills. Howsver, the variation for Mill I appears to be

L

-égcessive.

— oty AERTRe e,

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

DT S eiied

_ fourteen per cent for the current period. Compared with the values for
thé Institute, the results for Mills A and B are higher, the results

‘for Mills C, F, H, I and J are lower, and the result for Mill G is

T, P L e TR T § 2N 3 BT

" *the same. The agreement between the Institute and mill results is good

4 WD

-wi&h the exception of the variation for Mill I.

-k
P

AET it may be seen in Table XVI that the average machine direction

ftéar result for Mill J is higher than that for the Institute, whereas
tﬁg average resu}ts for Mills A, B, C, D, P, G, H, and I are lower.

f'mﬁe maximum variation forlthe current period is sixteen per cent. The

differences encountered for Mills B, C, ¥, and G appear to be rather

v

R
‘darge.

’ %; With regard to the acrosg-machine direction tear results, it
.. may be noted that the average resﬁlts for Mills D, I, and J are higher
. tﬂ?n those for the Institute, while the average results for Mills A, 3B,

€, ¥, G, end H are lower. A maximum variation of fen per cent is

" noted for the current period. The difference encountered for Mill §

ﬁappears to be considerably larger than the variations for the other

‘mills.
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o TABLS XVI

SUMMARY OF TEST RESULT COMPARIBONS
(Average Mill and Institute Results)

Mills® A B c D E T G H I J L
No.'Samples .
Compared 10 2 5 12 0 12 b 7 2 6 3
Basis Weight
- Institute h2.1 43.1 43.7 L2.8 - 41.6 L42.5 43.2 1.3 bL2.5 434
SMill b2 43.0 43.0 42.8 —— 40.9 L2.4 43.5 L2.4 42,8 42,1
CAv, Diff . *x #0.3 -0.1 -0.7 0.0 —-- =0.7 =0.1 +0.3 +l.1 40.3 -1.3
‘Max. Diff.*** 0.8 -0.9 =-1.0 +1.3 —-— -~l.4 -0.3 +1.2 +2.4 +0.7 -1.7
Géliﬁer
Institute 13.1 13.7 14,1 13.0 -~ 13.1 13.7 12.6 13.9 13.5 13.4
Mill 13.1 13.8 13.8 12,7 —~ 12.4 13.6 12.4 13.2 13.5 12.9
'IA'V‘G Diff.** 0.0 +0.1 -'013 "‘003 - —Ou7 -0.1 - _'0.2 _'O'c? 6.0 "‘0.5
Maxe DIff*** -0.5 -0.5 -0.4 -0.6 -- -1.1 -0.2 -0.4 -0.8 *0.3 -0.7
Bursting Strength '
Institute 101 107 102 106 - 103 95 103 100 99 109
Mill 106 - 106 105 107 - 108 92 107 108 96 107
Avy Diff,x* +5 -1 +3 +1 - +5 -3 +4 +8 -3 -2

Max. Diff.** 49 <7 47 4B — 412 3 48 49 -5 -6
#. Ei Puncture

Institute 33 35 42 39 — 4 3% 32 35 33 36
Mill 34 - 37 39 - -= 39 34 31 30 31 -
Av, Diff, ** +1 +2 -3 —— — -1 0 -1 -5 -2 -
- Max, Diffoxs* 42 45 5 . - #h .2 2 o 3 e
Tearing Strength, in
‘Institute 361 378 407 4O -~ 388 347 346 390 353 360
M111 3% 342 343 387 -- 355 302 322 361 366 -
- Av, Diff *+ -2 -36 64 -13 -~ 33 45 -2 -29 413 -

Max, Diff.r** 27 60 B4 37 -~ B4  -51 45 33 431

Téaring Strength, scross

Institute 384 L11 443 bL20 - 431 361 395, 395 371 399

Mill 378 392 398 424k -~ Lok 352 374 Lobk 385 --

AV, Diff ** -6 =19 -b5 44 -~ 27 9 21 S BRI [ —

. Ma?. Diff,*#* -33 52 64 32 ~- 62 22 42 +53 +30 e

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

T )

‘Eﬁerage difference is the difference between the Institute mill average and

' .the mill average based on mill test data.

I*";*'Haximum difference encountered in comparing the Institute average and the
mill average for any sample submltted by that particular mill.

1

-
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Mill A
.Gurrent period
42nd period
"h1st period

Mill B
Current perind
. 4Znd period
41st period

Mill ©
Current period
42nd peried
blst period

MilTiD

Current period
42na period
4lst period
Mill' P
~ Current period
42nd peried .
L1st period

Mill G
Current period
42nd period
A2et period
Mill: H
Qurrent period
42nd period
blst period
Mill I t
Gurrent period
42nd period
b1st, period
Mill 5
T.Current period
42nd period
. 4lst period
M1 1,
Current period
42nd period
- bist period
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SUMMARY OF TEST RESULTS--COMPARISON BY PERIODS

Basis
Weight

+0.7
0
-0.5

"‘002|
~0.5
-1

-2
=3
=2

0
-2
-1

+3
-1
~1

0.7

+0.5

-3
i

Caliper

0
+2
0

+0.7
"'0-?
-1

Average Tifference, %

Bursting
Strength

+5
+6
o+

. E.
Puncture

+3
+7
+10

+6
+6
+9

-7
-8

Tearing Tearing
Strength, Strength,
in. across
-3 )
6 -3
"'0 » 3 . "'2
=10 -5
-10 -6
-8 -6
-16 ~10
-26 -19
—-8l )
-3 +1
-6 ~0.5
-10 -4
~9 -6
-13 =12
+5 +7
-13 -2
~7 -6
-9 -9
-7 -5
=11 -6
-6 -1
-7 +2
+7 +6
+7 +6
+ -+
0 +0.8
+2 +6

e
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