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In conjunction with the F,E.I. Continuous Baseline Study,
siXty-six different sample lots of L2-1b, Fourdrinler kraft linerboard
were submitted by nine different F.K,I, mills to The Institute of Paper
Chemistry for testing during the meriod June 1 through June 30. In addition
to the 42-1b, kraft linerboard, three samples of special drum stock were
also submitted for evaluation, The resulte on the special stock are
reported separately in this remort, A tebulation of the number of samples
classified according to mill mny be seen in Table I,

TABLE I
DISTRIBUTION OF 42-1b, LINERBOARD SAMPLES
Mill Code Samples Submitted
7
12

L T - . QS =3 =# B a v
=
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The above sample lots were tested for basis weight, caliper,
bursting strength, G, E., puncture, and Zimendorf tear, A comparison of

the average strength results for each mill may be seen in Table I! and
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graphically presented in Figures 1 to 6, inclusive. In addition to a
compariéon of the mill averages, Table II also shows the cumulative
P.X.I, aversges and the F,X.I, indexes, The cumulative F,K.I, averages
include all the results up to btut not including the current period; the

current period in the case of this report is June 1 through June 30, The

¥F,K,I. index i3 obtalned as follows:

current F.K.1, averaze: X 100 = F.%K,I, index (¢)
cumlative F.I.1. averasge .

The F,X,I., index furnishes a ready means of compsring the
current quality with previous results, For example, the current F.,K,I,
average basis weight is 43,0 1b,, whereas the cumulative F.X.I, aversge
basis weight 1s 43,1, The index for basis weight determined in per cent
as indicated above is 99,89, This signifies that the current average basis
welght is apnroximately 0.2% lower than the cumlative average which, in

this case, covered the period July 25 through May 31.

A comparison of the results in Table II and Figure 1 shows that
the average-hasis weight for all mills is above the 42~1b, specification
get forth in Rule 41, Mill D has the highest gﬁerage basis welght, it
being spproximately 3.6% higher than the 42-1b, specification, The amount

by which the mills exceed the L2-1b, sPecification is as follows:
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Mill Code Per cent

A 2,9

o

1.4

Q

| 2,1
3.6
2,4
1,9
2.1
2.4

&G M o 9 O BoJg

3.1

A comparison of the average basis welght data for the nrevious
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 vary from & low of 13,2 for Mill E
to a high of 15,9 for Hill D, the average being 14.6, wh}ch is lower than
the cumulative agverage. Although only one sample was submitted by Mill E,
it may be noted that the narticular sample was considerably higher in density

than the other samples submitted as may be seen by comparing the weight-caliper

ratios,

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 94 for Mill = to a high
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of 107 for Mills C and J, The current F,K,I, average bursting strength

is 103, the same as the cwmlntive aversgze.

The data of Table II and Figure 4 show that the average G.Z.
puncture for all mills is 37 units, with Mills D and F having the highest
and Mi11 J the lowest wvalues, In connection with Mill J, it may be obeerved

that thie mill had the lowest G, B, puncture during the last period,

A graphic comparison of the Elmendorf tear results for the various
mills is given in Figure 5 gnd 6, The results indicate the current F,K,I,
machine direction tear results are epproximately 2.1% higher than the
cumulative average, Similarly the across-machine direction tear resultg are

- gpproximately 1,4% higher than the cumulative average,

A comparison of the F.K,I indexes indicates that, for the current
poriod, machine and across—machine direction tear are higher than the
cumulative averages, Basis weight, caliper, and G, E, puncture, however,

are lower than the cumlative averages, whereas bursting strength is the same

as the cummlative average.

In order to compare the variation within a2 given mill, the test
results for each particular mill have been tabulated in Tables III to XI
for Mills A to J, respectlively, In addition to the current averages, |
cutiilative averages for each mill, together with the mill factor and mill
index, are given for each mill, The cumilative mill average is the average
test results obtained on the samples submitted by the particular mill up to,

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

are obtained as follows:
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current mill average
cumulative mill average

X 100 = mil1 factor (%)

current mill average X 100 = mill index (%)
cumilative ¥,K.1., average

The mill factor and the mill index serve as a ready‘ﬁeans for
compariné the current mill results either with the previous result for
that particular mill or with the cumulative F.K,I. results, As more samples
are included and as the test data accumulate, the factors and indexes will
have added significance, Starting with the report for December, the reports
will contain a comparison of the test data obtained at the mills with that

obtained at Apnleton,

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

Table XII,

-
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As a supplementary part of the Continuous Baseline Study,
comnarisons 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 XIII, the stmosnheric conditions used

pricor to and during the testing period varied considerably,

TABLEY XITI

Preconditioning ' Conditioning
Mill R.He, Temp., R.He» Temp., ,
Code % ¥, Time A °F, _Mime
A No preconditioning 58~68 88-94 -
B 30-70 80-92 1/2 hr. 50 70 24 nrs,
¢ 59-65 70-72  3-30 days 57-65 70-72 % brs,-? days
D 33-35 78-86 U4 hrs., 81 75 16 hrs,
E Yo preconditioning 53 93 (—
F Yo wreconditioning - ¥o conditiconing
G ¥o nreconditioning No corditioning
H Yo preconditioning 50~70 53~73 24 hrs,
J Yo preconditioning 46-80 80-94 1 hr,

A summary of the mill comparisons for the current period as
cempared with the previous period may be seen in Tables XIV and XV,
respectively. The comparison for the various mills is given in Tables
XVI to XXIV, inclusive, for the 42-1b, liner samples, A comparison of
the svecial drum stock is given in Table XXV, In all the comparisons

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

- been used as the reference line,

By s g s = eann me
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A commarison of the test data in Tables XIV and XV indicates
e that in the majority of cases there is good agreement between the mill
. -=data and that of the Institute, As may be seen in Table XV, the maximum

variation in the average basis welght between the results of the Institute

fiand those of a given mill on corresponding samoles is aporoximately 3%

2
"y

;for'the current perilod, In regard to calipsr for the current period, the
A

agiresults for all mills except Yills B, E, and J are lower than those obtained
A

ﬁiax the Institute. All mills are in accord with the Institute's caliper

- s
ﬁﬂvaluea. It may be observed on reviewing the bursting strength results that

"

ﬁfthe averages for Mills A, C, &, nnd J are lower than those for the Institute,

K4
\

e A ve 84 A T el i e

-ggwhereas the averages for Mills B, D, %, and F are higher, The bursting
v '.ig ;
S

,?{strength test results for Mill H are the same as those for the Institute.

.

i
T

e oAt g— L ¢

e Tresults for ¥Mills I, F, and J appear to be significantly different,

With the exception of Mill B, the G, E, puncture results for all
mills are the same as or higher than the reference valﬁes, Mille A, B, C,
F, G, and J baving the greatest variation, The tear results anpesr to vary
} more widely than any of the other tests, Mills B, C, D, E, and J have the

greatest voriation for both in and acrose machine direction tear,

The data in Table XV also show the comparison of the average
ver cent differences betwesn mill and Institute test results for the past
three veriods, .It may be noted that the maximm variation in basis weight
encountered during this time amounts to apnroximately 3%. The maximum average
variation encountered in the basis weight results for the current -eriod !

is commensurate with the variations for the Hreceding periods,

{ E - - . —
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;

| It may also be noted that the variation encountered in the

§ “rtmrsting strength values for each mill for the current period is approxi-
H "r.;‘. . .

;; -';;ll‘ne.tely the same as for the previous peried, The came conditions appear to
; “exist for the G, E, puncture and tearing strength results,

D

P

bl

L

4
i
v,'
H “.
b
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TABLE XIV
‘ SUMMARY OF TEST RTSULT COMPARISONS

verage Mill and _ Mills¥®

.. Institute Results A _3B C. D E F G H J
oé;samples compared 7 12 7 L 1 8 " 10 9 8
§49 Weight .
‘Institute 43.2. 42.6 42,9 U35 43.0 42,8 43,0 43,0 43,3
| 'M111 h2.5 H2,6 L2,7 43,5 4L.3 42,3 43.2 42.8 43,2
| Av, difference** -0.7 0.0 -0,2 0,0 +1,3 =0,5 +0.2 —~0,2 ~0,1
- iMax. difference¥* =16 +l.4 -0,5 40,7 +1.3 -1,2 +0.7 +1,0 -2,1
e
o he
beliper .
7Inatitute 151 14.6 142 15,9 13.2 147 14,1 15.1 145
Mi1l .8 14,8 141 15,4 13,2 14,1 139 14.F 146
%ﬁv. difference*" ~0,3 +0.2 -0,1 -0.5 0.0 ~0.6 -0.2 =0.2 +0,1-
Wax, difference*** - ~0.9 +0.5 -0,3 -0.7 0.0 -1.0 ~0,5 ~l.4 -1.0
Wy '
?uﬁﬁting Strength
- Institute 105 104 107 100 94 101 105 104 107
#3111 104 307 105 103 99 107 102 104 99
%ﬁ?. difference** -1 +3, =2 +3 +5 + 6 -3 0 -8
Max. difference®™* “H 0 H8 -6 46 45 49 =10 #6613
e
.Bi Puncture
\ Institute 39 36 38 40 36 Lo 37 37 33
Mi11 ok 3% B3 - 36 43 b 37 37
Av, differance** +3 -2 +5 - 0 +3 +3 0 +i
‘Max, difference¥*# +7 -4 +9 — 0 . +6 +6 +5 +8
learing Btrength, in,
Institute 412 386 382 408 437 385 379 393 364
i1l 426 350 MO0 355 461 393 392 383 399
Av, difference** +14  -36  +18 -53  +2L +#£ 413 =10 +35

Max, difference*** 5k —65 462 -5y +2L  +57 456 41 454

learing Strength,across

i Institute 460 W12 426 Ly Lo7? 431 408 430 392
©OMi11 459 386 470° 389 ush w6 423 L27 Ll
. Av, differance* "l -26 H w51 4y 415 415 -3 +52

Max, difference*** 50 =56 63 <20 447 +4B  +41 -0 +116

*Comparison based on averages involves
test data were submitted,

*AVerage difference is the difference between the
the mill average based on mill test data,

laximum difference encountered in comoaring the Institute averagze and the
mill average for any Sample submitted by that particular mill,

only those samples on which mill

Institute mill average and

iV U D PO U
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TABLE XV
SUMMARY OF TZST RESULTS——COMPARISON BY PIRIOIDS

Average Difference, per cent
’ Tearing Tearing

, Basis Bursting G, E, Strength, Strength,
! Weight Caliper Strensth Puncture in across
11 A -
Ourrent period -2 2 -1 +3 +3 -0,2
11th period +1 -2 -4 +13 +7 +5
10th period -0,5 ~0,7 oy +18 0 -2
11;1 B
Qlirrent period 0 +1 +3 -6 -9 -6
| $1th pericd -0.2 +1 +5 0 -12 -8
10th period - -0.5 +0,7 +6 -3 -10 -7
‘um ¢ <
; furrent peried -0,5 -0,7 -2 +13 +5 +10
11th period -0.,7 -1 -0.9 +8 +3 +9
Oth peried = -0.7 =047 L +3 +10 +9
Ny '
Lﬂ‘a D
furrent period 0 -3 +3 —_— -13 =12
l}th period +0,.2 -4 +1 —_— -15 -7
A0th period +0,2 -3 +2 - =14 =7
i
kﬂgl ¥ .
Current period +3 0 +5 0 +g +i2
11th period -1 -2 -1 -13 . =2i +1
10th period -1 -3 +6 ~17 -2l ~19
(«111 ¥ .
Ourrent period -1 -l +6 +8 +2 +3
" 11th period -1 - 0 +5 +8 +12
10th period -1 -5 +3 +11 +9 +14
i1l G
Current period +0,5 -1 -3 +8 +3 +4
, 11th period +0,7 -0.7 -5 +8 -3 -2
10th period +0,5 -3 -2 +3 ~4 -2
11 5
Ourrent period -0,5 -1 0 0 -3 ~0,7
11th period +1 ~0,7 -1 +3 -5 -1
10th period +0,2 -1 0 0 -9 -5
N1
Current veriod =-0,2 +0,7 -7 +12 +10 +13
+ 11th period -3 -3 -6 -6 ~11 -6

10th period -2 -3 -l +3 ~13 -10
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