-

INSTITUTF OF
PAPER-CHEMISTRY
cAppleton -Wisconsin |

" Institute of Paper Science and Technology
Central Files

CONTINUOUS BASELINE STUDY

Project 1108-B

Progress Report 16
to g
FOURIRINIER KRAFT BOARD INSTITUTE

November 1, 1948




THE INSTITUTE OF PAPFR CHZMISTRY

APFLZTON, WISCONSIN

CONT INUQUS EASELINT STUDY

Project 1108-3B

Progress Report 16
to

FOURTRIFITR KRAFT 20ARD IFSTITUTD

Movember 1, 1948




THTZ INSTITUTE OF PAPZR CH-MISTRY

APPLETON, WISCONMSIN

In conjunction with the F.K.I. Continuous Baselline Study, fifty-
elght different sample lote of 42-1b, Fourdrinier kraft linerboard wvere
submitted by nine different F.K.I, mills to The Institute of Paner
Chemistry for testing during the period October 1 through October 31,

In addition to the 42-1b. lkraft linerboard, four samples of anecial
drum stock were also submitted for evaluation, The results on the special
stack are revorted separately in this remort, 4 tabulation of the number

of samples classified according to mill may be seen in Tadble I,

i TABLT I
‘ _, DIGTRIBUTION OF 42-LB, LINTRBOARD GAMPLIS
Mill Code Samples Submitted

A 6

B 6

' c 6

D 8

i 1

F 7

; G 10

| . 6

| 5 8

58

!

i : The above samnle 1ots were tested for basis weight, caliper,

bursting strength, G, =, puncture, and Zlmendorf tear. A comparison of

the average strength results for each mill mav be seen in Table IT and
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grephically presented in Figures 1 to 6, inclusive, In addition to a
comparison of the mill averages, Table Il alsc shows the cumulative F,K,I,
averages and the F,K.I, indexes, The cumulative F X ,I. averages include
all the results up to but not including the current period; the current
period in the case of this renmort is October 1 through October 31, The
F,E.I. index is obtained as follows:

current ¥ .K.I, averarse
cumilative P, K.I. average

X 100 = P.X.I. index (¥)

The F.X.I. index furnishes a ready means of commaring the cur-
rent qualitv with previous results, ¥or example, the current F.X,I.
average basis weigbt is 43,3 1b., whereas the cumulative F,K.I, average
basis welght ig 43,1. The index f&r basls welght determined in per cent
as indicated above is 100,53, This signifies that the current averacs
basis weight is approximately 0,5% higher_thén the cumulative average
which, in this case, covered the period from July 25, 1947, through

September 30, 1948,

4 comarison of-the results in Table I and Figure I shows that
the average basis weight for all mills submitting samples is above the 42~
1b, snecification set forth in Rule 41, Mill & has the highest average
basis weight, 1t belng approximately &,9%higher than the 42-1b, specifi~

cation, The amount ty which the mills exceed the 42-1b, specification is

as follows:
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Mill Code Per cent
A 1.7
B 3.6
C 2.9
D 3.1
E 6.2
¥ 4,0
G 1,7
- H 2.4
J 1,2

A comparison of the average basis welght dats for the nrevious

period with the current F,K,I. average indicates that the basis weight is

s8lightly higher,

A comparison of the average calipers for the various mills (see
Figure 2) shows that the mill averages very from a low of 13,6 for Mill G

tc a high of 15.7 for Mill D, the average being 14,8, which is lower than

the cumilative average,

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 96 for Mill Z to a high
of 109 for 1411 G, The current F,K,I, average bursting strength is 104,

3lightly higher than the cumlative average.

e A
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The data of Table II and Figure 4 show that the average G, Z,
puncture for all mills is 34 units, Mill J having the lowest value, In
connection with Mill J, it may be observed that this mill had the lowest

G. E. puncture during the last period,

A graphic comparison of the Elmendorf tear results for the various
mills is given in Figures 5 and 6, The data of Table II show that Mill E
has the highest average machine direction tear value, while Mill J has the
lowest, Similarly, Mill A has the highest average acress machine direction
tear value while M{1l J had the lowest. It may be noted that the current
¥F,X,I, average machine direction end across~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 test averages for caliper, G, E, puncture, and machine and
across machine directlion Elmendorf tear are lower than the respective
cumilative averages while the test averages for bursting strength and

wasis weight are higher than the cumulative averages,
i/

In order to comare the variation within a given mill, the test
results for each particular mill have been tabulated in Tables III to XI
for Mills A to J, respectively, In addition to the current averages,
cumlative averages for each mill, together with the mill factor and mill
index, are given for each mill, The cumulative mill average 18 the average
test results obtained on the samples cubmitted by the particular mill up to,

but not including, the current averages, The mill factor and the mill index

are obtained as follows:

e
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current mill average
cumulative mill average

X 100 = mi1l factor (%)

current mll] average X1 _ ind P
cumulative F.K,I, averaze 00 = mill index (%)

The mi1l factor and the mill index serve as a ready means for
comparing the current mill results either with the previous result for that
particular mill or with the cumlative F,XK.I. feaults. As more samples are
included and as the test data accumulate, the factors and indexes will have
added slgnificance, Since December, 1947, the reports have contained a
comparison of the test data obtained at the mills with that obtained at

The Institute of Paper Chemistry.

The results obtained on the special drum stock may be seen in

Tahle XII -
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o As & supplemh‘tai‘yz,pavt‘i of- 'the Continuous Baselins Study, com-
R g

pariaons of the mill test resultsiwith those obtainod at The Institute of

Paper Chemistry on corresponding samples-have been included in this report.

A

Nrfr Ae may be noted in.Table XITI, the ﬁev.tmapheriu:-. conditions used prior to
d‘? 1\ [

?éﬂ,f ‘and during the testing: periodyvarieduoomidorably

'n“)\' “

\‘ gt
'I\. t

T ARy

P
ae i

:f TABLE xII
fee o HRORRE S TR N W -
:?w* Preconditioning Conditioning
4. Mill R.H., Temp., Time;,:. -, R. H., Temp., Time,
' Code 9 °F. hr. % o 7. ar.
] (AT N .
y;ﬁ A No precondit.io'ning ' 74-81 73-86 - .
{ ':g‘ ' . ., ”,‘,,.- i-.ug,‘yxhﬁ.r‘ Lo
% B ko-65 70-75 1f27 ... - 50 70 2k
j ! {l'.- i nbﬂﬁfo‘}gfkl q_,;,;_”- [370-7 L [
cr ¢ 57-65 68-72! au-ha ‘. h9-69  70-72 12-72
: nayp ]'i L I a0,
D 35-36 Th-76 16-24 50-57 Th-78 16-24
E No preconditioning 38 79 -
. F No precondition‘ing‘ No conditioning
G No preconditioning ’ No conditioning
H No nreconditioning 50 73 24
J No preconditioning 31-72 70-88 --

A summary of the mill comparisons for the current period as
compared with the previocus period may be 8een in Tables XIV and XV,
re8pectively. The comparison for the various mille is given in Tables
XVI to XXIV, inclueive, for the 42-1b. linor samples. A comparison of
the special drum stock is given in Table XXV. 1In all the comparisone
given in Tables XIV to XXV, inclusive, the Inetitute's test valuse have

been used a8 the reference lingc.




.
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A comparison of the test data in Tables XIV and XV indicates
that in the majority of cases therc 18 good egrecment betwsen the mill
data and that of the Institute. As may be scen in Table XV. the maximum
variation in the average basis welight between the resulta of the Institute
and those of a given mill on corresponding samples 18 3% for the current
period. In regard to caliper for the current period, the resulte for
all mills are lower than those for the Imnstitute, with the exception of
Mill B whose resulte are the same. None of the differencee appear to
be significantly large. It may be observed on reviewing the bursting
strongth results that the averages for Mille D, F, G, and J are lower
than those for the Institute, whercas the averages for Mills 4, ¢, end H
are higher and those for Mills B and E are the same. Only Mills G and
J exhibit e significant difforence. With the exception of Mill E which
is lower, the G. E. puncture results for all mills are higher than the
reforence vaiues, Miille A, C, E, F, G, and H having the greatest varia-
tion. The tear results appear to vary more widely than any of the other
tests. Mille £, F, and J have the grcatcst varilation for both in and
across machine direction tear. The varlation epcountered for Mill E 1is

exceptlonally large.

The data‘in Table XV also show the comparison of the average
per ccot differcnces between mill and Institute test results for the past
three periods. It mey be noted that the maximum veriation in basis weight
encountercd during this time amounte to approximately 3%. The maximum
average variation encountered in the basls weight resulte for the current

period is commensurate with the varlations for the preceding periods.
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It mey also be noted that the variation encountered in the

i  toar, bursting strength end G. E. puncture values for each mill for the

o 4 e A e A TR . g s S o e
-
e e e -

% current pericd 18 approximately the same as for the previous period.
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TABLE XIV
SUMMARY OF TEST RESULT COMPARISONS

y,, Avorage Mill and Milla*
L Inatitute Resunlts A B c b E F G H J
. No. Samples Compared 6 6 & 8 1 7 10 6 8

. Basis Weight

A Institute 2.7 43.5 L3 2 43,3 W6 43.7 Lot 43.0 k2.5
i M111 b2.h 43,2 k2.8 k2.1 U3.2 43.5 h2.7 3.3 142.0
Av. difference*  -0,3 -0.3 -0.h -1.2 -1.4 -0.1 0.0 +0.3 -0.5
K Max. difference*** -0.9 -1.0 -1.1 -2.5 -1.h -0.7 -0.7 40.6 -1.§
B ‘
f,’,; Caliper
e Institute 4.5 15.0 1%.5 15.7 13.8 15.6 13.6 15.5 14.8
Mill .2 15.0 142 15.0 13.2 1k.9 13.0 15.0 1k.6
i Av. differcnces* -0.3 0.0 -0.3 -0.7 -0.6 -0.7 -0.6 -0.5 -0.2
ey Max, difference®** -0,9 -0.4 -0.h -0.9 -0.6 -1.0 -0.9 -0.8 -0.6
Y
%@{ Bursting Strength !
= Institute 105 106 10k 103 96 100 109 106 102
Lo Mill 107 106 107 102 96 96 105 107 97
hiA Av. gifferénce%+ +2 0+ -1 0 -k -6 41 .5
N Max. difference##* +5 -4 +6 -9 0 -7 -9 46 ~9
G. E. Puncture
Institute 3L 3 37 35 35 36 34 3L 28
: Mill Lo 34 ] .- 30 41 37 37 29
i Av. aiffercnce## +6 ° 41 45 - =5 45 +3 +3 +1
): Max. difference*%#* +8 +1 +6 - -5 6 +65 +i 45
3
o Tearing Strength, in
. Inetitute 376 370 367 - 385  Ll2 351 3535 387 303
Mill 36k 359 38L 339 297 376 287 381 272
4v. difference** -2 -1l +17 -6 -115 +25 424 -6 -51

Max. difference*** -4l -58 457 .63 -115 452 453  -19  -96

Tearing Strength, across

Institute ‘426 393 L1 397 Lok h03 398 K11 347
Mi1l 409 383 hhh 392 333 K47 L20 kel 305
AV, difference* -17  -10 427 -5 =T ik 422 413 -2

Max. difference*** -51  -LO 470 -33 =71 +102 H6 431 -89

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

** Average differcnce 18 the difference between the Institute mill average and
the mill average based on mill test date,

¥¥% Maximum difference encountered in comparing the Inatitute average and the
mill average for any Samplo submitted by that particular mill.
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SUMMARY OF TEST RESULTS--COMPARISON BY PERIODS

Tearing Tearing
Basis Bursting G- E. Streungth, Strength,
Weight dcaliper Strongth Functure In Acrose
Mill A
Current period -0.7 -2 +2 +18 -3 -4
15th period -0.9 -7 -5 22 . +5
1hth poriod 0.2 -1 -4 +21 +11 +7
Mill B
Current period -0.7 8] 0 + 3 -3 -3
15th period -0.9 0 +1 + 6 -9 -6
14th period -1 +2 +3 0 -8 -8
Mill C
Current period -0.9 -2 +3 +14 + +6
15th period -0.2 -1 +2 +19 +12 +13
14th poriod -1 -1 +6. +13 9 +15
Mill D
Current period -3 ~h -1 -- ~12 -1
15th period -4 -2 +1 -- -5 +4
l4th nortod +1 -0.7 0 - -8 -2
‘ Mi11 B
B Current period -3 -k -1k -28 -18
15th period -- -- -- -- - -
i 1hth period -- -- - - -- --
£ milF :
¥ Current period -0.2 -4 -l +1h +7 +11
15th period -0.2 -2 -5 +22 +10 +18
' 1hth period -0.2 3 -1 +13 +12 23
§ Mill G
5 Curreot period 0 -l -6 +9 +7 +6
gf 15th period -0.9 -4 -3 +14 +6 +y
" 1hth period -0.5 -2 - 45 + +2
. Ml ¥ N
Current period +0.7 -3 +0.9 9 -2 +3
15th poriod -0.5 -1 -2 +5 -4 +0.7
1lkth period +0.9 0 -1 0 -5 +0.7
Mili &
Currcnt neriod -1 -1 -5 +h -16 -12
15th period -1 +1 -3 +7 +3 +9
14th period -0.2 +0.7 -5 +10 +15 +20
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