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In conjunction with the F.K.I., Continuous Baseline Study,
sixty different sample lots of 42-1b, Fourdrinier kraft linerboard v:rera
submitted by nine different F.K.I. mills to The Institute of Paper
Chemistry for testing during the period April 1 through April 30, In
eddition to the 42-1b, kraft linerboard, four samples of special drum
stock were also submitted for evaluation, The results on the special
stock are reported 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 U42-1b. LINERBOARD SAITFLES

Mill Code Samples Submitted
A 6
B 15

c 6
D 5
E 1
F 6
G g
H 1
J 6

w.

The above sample lots were tested for basis weight, caliper,
bursting strenesth, G. E. puncture, and Elmendorf tear. A comparison of

the average strength results for each mill nay be seen in Table II and
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Aéraphically presented in Figures 1 to 6, inclusive, In addition to a
comparieon of the mill averages, Table II alse showe the cumulative
F.K.I. averages as well as the F.K.I, index. The cumulative ¥, K.I,
averages include all the results up to but not including the current
veriod; the current period in the case of this report is April 1° through

April 30. The F.K,.I. index is obtained as follows:

current F.X,I. average _ ‘

The F.K.1. index furnighes aAready means of comparing the
current qualiity with previous results, For exarple, the current F,K,I,
average basis weight is U434 1b. and the cumlative F,K.I. average besis
veight ie 43,1, Determining the index in per cent as indicated above,
tﬁe rearulting index for basis weight is 100,7%. This signifies that
the current average basis weight is approximetely 0.7% hisher than
the cumulative average which, in this case, covered the period July 25

through liarch 31.

A comparison of the results in Table IT and Figure 1 shows
that the average basis weight for all mills is above the 42-1b. speeci-
fication set forth in Rule Wl, iiill E has the highest nverage basis
weight, it being epproximately 4.8% higher than the specified U2-1b,
The amount by which the mills exceed the 42-1b, specification is as

follows:

T .- . - - e e sme el e ateam am
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Mill Code p Per cent
A 2.1
B 3.1
c ' 2.1
D 3.8
E 4.8
F 3.1
G ' 1.0
H 4.3
J 4.5

A comparison of the average basis weight data for the previous
- period with the current F.K,I. average '‘indicates that the basis weight is

substantially the same,

A comparison of the average calipers for the various mills
(see Figure 2) shows that the mill averages very from a low of 14,3
for 1ills C & B to 15.6 for 1Mill G, the average being 15.0, which 1is
8lightly lower than the cumulative average. Although only one sample
was submitted by Mill E, it may be noted that the particular sample was
consideradbly higher in density than the other samples submitted as may

be seen by comparing the weight-caliper ratlos.

The average bursting strength values obtained for each mill
are graphically shown in Figure 3, It may be observed that the average
burgting strength for the various mills ranges from a low of &5 for Mill

E to a high of 108 for Mill J, The current F.K.I. average bursting
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strensth is 101, as compared with the cumulative averége of 103.

The data of Table Il aend Figure 4 show that the average G. E.
puncture for all mills is 37 units, with Mill C heving the highest and
Mi1l J the lowest, In connection with Fill J. 1t 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 results indicate that
the current F.K.I. machine direction tear results arp approximately 5.2%
higher than the.cumulgtive average. Similarly the across-machine direc-
tion teer results are approximetely 2.7% higher than the.cumulative

average,

A comparison of the F,K.I indexes indicates that,.for the

current period,'basia weight, and machine and across-machine direction

tear are higher then the cumulative averages. Csliper, bursting strength,

and ¢, E. puncture, however, are lower than the cumulative 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 XI for Mills A to J, respectively. In addition to the current
averages, cumulative averages for each mill, together with the mill
factor and mill index, sre given for each mill, The cumulaiive mill
average is the ave}age test results obtained on the samples submitted by
the particular mill up to, but not including the current averages, The

nill factor and the mill index are obtained as follows:
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current mill average .
cumilative mill average X 100 = mill factor (%)

durrent mill average _ .
cumulative F.K.I. average X 100 = mill index (%)

The mili factor and the mill index serve as 2 ready means for
comparing the current mill results either with the previous result for
tha‘ particular mill or with the cumulative F,%,I. results. As more
samples are included and as the test &ata accumqlate. the factors and
indexes will have added significance. Starting with the report for
December, the reports will contain a comparison of the test data obtailned

at the mills with that obtained at Appleton,

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

Table XII,
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CALIPER, pt.
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As a mpplemanto.rm pﬂrt of the Continuous Bageline Study,
comparieons .of . the mily teqt}smsulta with: those obtatned at The Institute
of qu?%Mahry» on. cc.wuﬂpondlugnsamples bave been.included in thie
report, As oay be.noted-ip.Table,XIII, the -atmospheric conditions used
prior to and during. the:teat};:g;pa'iod ‘varied considerably,

! AV zl. {1|r»’:‘rl Jal v, '

SRR ‘mn.n ‘XI11

T féu ot

v, Praconditioning i o piv - . Condi tioning

A -Fo Precondition.in(é?,'M V5583 - §6-86 ~——

B 35-88 70-88 1/a‘h'i;, 't 50 .. 70 24 hre,

O 50472 .50~7 12~410;days . 50-72:450-7% - hys, - -1/2
) 38-43 78-82 ks hra‘" 52-56  74-76 16 hra.dm
£ Yo Precondlt;,c;;:;.;; T 50 79 o i

F No Preoondit!io‘n‘in,g ‘ Fo Conditioning

¢ N¥o Preconditioning No Conditioning

H ¥o Precondiiii;:ning 50 73 24 Brs,

3 e R P o 2 hra,

A summary of the mnl comparisons for the current period as

compared with the previoua period‘. mey be seen in Tables XIV and XV,

respectively, The comparison for the warious
XVI to Xxx1v, inciusive,

mills is given in Tables

for the 42-1b. liner samples. 4 comparison of

the special drum stock is given in Table XXV, In all the comparisona

given in Tables XIV to XXV, inclueive, the Institute's test values have

been used a8 the reference line,
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A comparison of the test data in Tables XIV and XV indicates
that in the majority of cases there is good agreement dbetween the mill
data and that of the Institute. As may be seen in Table XV, the maximum
variation in the average basis weight between the results of the Institute
and those of a given mill on corresponding samples is approximately 24
;gghtpp current period. In regard to caliper for the current period, the
results for all mills except Mil)l B are lower than those obtained at the
Institute. Mills A, B, C, and H are in accord with the Institute's values.
It may be observed on reviewing the bursting strength test results that
all the mill averages are higher than those of the Institute, emcept G
and J, wvhich are lower, and H, which ie the same, The bursting strength

results for Mills B and E appear to be significantly higher,

With the exception of Mills B and E, the G. E., puncture results
for all mills are the same as or higher than the reference values, wlth
Mills A, E, and F having the greatest variation. The tear results appear
to vary more widely than any of the other tests, Mill T has the greatest

variation for both in and across machine direction tear.

-

The data in Table XV also show the comparison of the average
per cent diffarences between mill and Institute test results for the past
three periods. It may be noted that the maximum variation in basis weight
encountered to date amounts to approximately 2%. The maximum average
variation encountered in the basis veight results for the current period

is commensurate with the variation for the preceding periods,

It may also be noted that the varistion encountered in the
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bursting strength values for each mill for the current perioed is approxi-
nately the same as for the preﬁous perlod. The same condit.ions appear
to exist for the G. E. puncture and tearing strength results. In the
case of the G. E, pu.nctgre and tearing strength results, the varie;tion

encountered for Mill J is approximately 50% less for the current period

than for the two preceding periods,

- s R R P
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TABLE X1V
SUMMARY OF TEST RESULT COMPARISONS

" Average Mill and Mills*
Institute Rasults A B C D B r G H J
L ¢ Bo, samples compared 6 15 6 5 b 6 8 7 6
a " Basis weight
£ tastitute 2,9 43,3 42,9 43,6 &40 43,3 B2.4 43.8 43,9
oW 42,7 43.1 42,6 43,7 W34 42,7 42,6 43,9 42,9
{  Av. d1fference** ~0.2 -0.2 -0.3 +0.1 -0.6 -0.6 +0.2 +0.1 -1.0
5 Nax. difference*** -1,8 -1.0 -0.7 +1.1 -0.6 -1,0 +1.0 -1.,4 --1.3
§ Oaliper '
{f  Institute 15.0 14,9 14,3 15,5 14,3 15,3 15.6 15.4 14,6
KO (351 4.9 15,0 14,2 15.1 13.9 14,6 15.2 15.2 14,1
¥ Aw, difference** -0.1 +0.1 -0.1 -~0.4 -0.4 -0,7 -0.4 -0.2 -0.5
ég Max, difference®** ~0.4 +0,6 -0,2 -0,6 -0.4 -~1.2 -0.6 ~0.6 -0.7
w Bursting strength
Institute 101 102 105 101 853 96 104 105 108
@ W 105 108 109 103 90 99 . 102 105 104
Av, difterence® L A T s Y 0 -4
% Max, difference*** ¥10 412 410 49 +5 #1134 +h -9
o
& @. B. punoture
. Institute 38 36 39 38 36 38 38 38 33
oM bs 35 40 -~ 30 L2 39 38 W
4 Aw, Gifference** +? -1 +1 - -6 + +1 0 +1
! Max. differenco*** 12 =3 + —- -6 6 45 - =4 3
}‘I‘mtng strength, in .
Institute k16 398 379 408 460 399 380 419 365
K111 A M6 358 M7 351 350 433 363 . 383 319
; Av, Qifference** 0 =40 438 -57 =109 +34 -17 =36 =46
W Max. difference*** -65 -82 +147 -86 -109 4127 -58 83 92
) Tearing strength, across
Inastitute : hs3 421 426 421 436 432 416 L0 387
W11 . bhs 391 W66 392 355 492 407 W19 350
Av, difference** -8 <30 H+0 29 Bl +£0 -9 =21 37
Max, difference*** 49  -65 +62 -6 -8Bl +139 -23 =74 78

'omarison based on averages involves only those samples on which mill test
5 “data were submitted.
Average difference is the difference between the Institute mill average and
. the mill average based on mill test data.
mum difference encountered in comparing the Institute aversge and the mill
| &verage for any sample submitted by that particular mill.
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Average Differenée, per cent

~Famt i 9th period
£ L EM ( i 8th period
'-‘ "(:':Aft‘ I
{ Ourrent period
]| oo potha
i =5 8en pertod
CCRE R
PE o
. _‘,;39-,,«_ ?t Ourrent period
Tl 9th period
sstenqy Ot period-
teusd
RIS no :
v Qurrent period
A 9th period’
o 8th period
v o o {:: '
2%
v Ourreat period
5 9th period
oy Ei Bth period
B i
aigh e __ﬂ ‘mll ?
,,; "} Ourreat period
o Ef i 9th periocd
1"1i - 8th periocd
1.5 B ‘*111 o
o F {J{ Current period
Fiws i 9%h period
vive |b Bth partod
sk T B Y
T Il R
Y Current period
9th period
et 8th periocd
., “_‘:::-'{‘:‘.;:191 lu'ill J
o | Ourvent pericd
.4 9%h period
A 8th period
T N
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Tearing Tearing
Bursting .5, Strength, Strength,
Weight Caliper Strength FPuncture in ACToS3s

=0.7 T +18 0 -2

0.0 +7 +12 +7 +1
+0,7 +6 -3 ~10 -7
-2 +7 -5 -7 -5
0.7 H +3 +10 +9

0.0 i -5 +7 +10
=3 +3 -8 +3 +10
-3 +2 -- -14 -7
-3 -1 -— ~16 -9
-3 0 - -8 -3
-3 +6 -17 24 -1

(] +6 -15 +i +7
~5 +3 +11 +9 +14
-5 +5 0 +6 +
-4 +7 -2 +7 +8
-3 -2 +3 ~k -2
-3 -1 ap ~0.5 +0.5
-3 +1 -3 -4 +2
-1 0 0 -9 -5
-2 +3 -5 -11 6
-3 + =10 -11 -4
-3 -k +3 -13 -10
=5 -7 -17 ~29 ~23
-4 -2 -18 -22 =15
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