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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

In conjunction with the F.X.I. Continucus Faseline Study,
ninety-six different samnle lots of 42-1b, Fourdrinier kraft liner-
board were submitted by twelve different F,K.I. mills to The Institute
of Paper Chemistry for testing during the period December 1 through
Decerber 31, In addition to the 42-1b, kraft linesrboard, six sarples
of special drum stock were also submitted for evaluaticn by one of the
participating mills, The results on the special stock are tabulated
separately in this report. A tabulation of the numbsr of samples

classified according to mill may be geen in Table I,

TABLE I
DISTRIBUT1ON OF 42-1B, LINIZRBOARD SAMPLZES
Mill Code Samples Sutmitted

4 8
B 20
c 8
D 12
z 1
F 13
G b
B 6
I 5
J 6
X 0
L 8
M 2

96
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These sample lots were tested for basis weight, caliper,
bursting strength, G. B. puncture, and Zlmendorf tear. The average
gtrength 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 of the
mi1l averages for the various tests, Table II also shows the current
¥,K.I, aversges, the cumlative F,K,I. averages, and the F.K.I. indexes,
The cumilative F,K.I, average includes all the results up to bubt not
including the current period; the current period in the case of this
report is December 1 through December 31, The F.K.I, indexes ars
obtained as follows:

current ¥,K.I. average

curtulative F.K.I. average * 100 = F.K.I. index (ﬁ)

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,
averége basis weight is 43,0 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 99.8. This signifies that the current
aver;ge basis weight is slightly lower than the cumulative average,
which in this case covered the period from July 25, 1947, through

-NOVemher 30, 1952,

I

¢ 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 A1, Mill F has the highést average
basis weignt, it being 43,6 1b, or approximately 3,8% higher than the
42-~1b, specification, On the other hand, Mills C and E have the lowest
average basls welght, it being 42.1 1b., approximately 0.2% higher

than the 42-1b. specification.
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The amount by which the mills vary from the 42-1b, specifica-
tion ig as follows:!

Mill Code Per Cent

A +3,3
3 +3,3
C +0,2
D +3,3
5 +0,2
T +3,8
g +3,6
H +2,9
I +0,7
J +1.7
K -

‘L +1,2
M +3,6

A comparison of the average basis weight data for the previous
period with the current F,K,I, average indicates that the basis weight

resultes have incressed slightly.

A comparison of the average caliper values for the various
mills (see Figure 2) shows that the mill averages vary from a low of
12,0 for Mill G to a high of 14,0 for Mill 3, the average being 13,2

which is somewhat lower than the cumulative average of 14.0.

The average bursting strength values obtained for each mill

are graphically presented in Figure 3, It may be observed that the
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average bursting strength values for the various mille range from a low

of 102 for Mill F to a high of 118 for Mill E, The current ¥.XK.I,

average bursting strength is 108, only slightly higher than the cumla—~

tive average of 106,

The data of Table II and Figure 4 show that the average G, ZT.
puncture result for all mills is 34 units, Mill F has the highest G. E;
puncture average, 39 units, and Mill B has the lowest average, 29 units,
The current F.K.I..G. I. puncture aversge of 34 units is slightly lower

than the cumlative ¥,K.I. average which is 36 units.

4 graphlc 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 M has the highest average machine directicn tear value while
"Mi1l B has the lowest., Mill ¥ has the highest average cross—-machine
direction tear value, whereas Mill B has the lowest value, It may be
noted that the current F.K,I, average machine and cross-machine direc-

tion tear resulte are lower than the cumulative averages,

A comparison of the F,K.I., indexes indicates that, for the
current period, tﬂe current ¥.K,I, averages for basis weight, caliper,
G, B. puncture, and Elmendorf tear are lower than the respective cumula-
tive ¥ K.I, averzges, whereas the current F.X,I, average for bursting

strength is higher, .

In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables
IIT to XV for Mills A o M, respectively. In addition to the current

and cumilative averages, the mill factor and mill index are given for
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each mill, The cumilative mill average 1s the average test result
obtained on the samples submitted by the particular mill up to, tut

not including, the current average, The mill factor and the mill index

are obtained as follows:

current mill average _ fact
cumilgtive mlll average x 100 mill factor (%)

current mill average
cumlative F,X,I. average

x 100 = w11 index (%)

The mil]l factor and the mill index serve as a ready means
for comparing ths current mill results either with the previous results
for that particular mill or with the cumilative F,K.I, results., As the
test data accumulate, the factors and indexes acquire added significance.
The reports also contain a comparison of the teét 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 dats 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 202
¢ 8
D 12

(Continued on next page.)
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No, of Sample Lots
Mill Code W, F, I, F. Misc,

3 1, 6P

¥ 11 2¢
G L

B 62

I 5%

I 6d
L 8°
M L 1¢

a8 One side only.

Drum linerbeoard.
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, linerboard.
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As a supplemenfary part of the Continuous Baseline Study,

comparisons of the mill test results with those obtained at The Institute

of Paper Chemlstry on corresponding samples have been included in this

report, As may be noted in Table XVII, the atmospheric conditions used

péior to and during the testing period varied considerably.

TABLY XVII
Preconditioning Conditioning
M1l R.E,, Temp., Time, R,H., Temp.,, Time,

Code % ° F, hr, % °'F, hr,
A None 3461 72-86 —-—
B 32-60  68-73 0.5 50 70 2h-144
¢ 50 73 72-144 50 73 L-8
D 30-31  78-79 8 49-53  70-74 16
B None L6 78 -
by None 33-56 70-76 L8
G None 50 73 24
2 ' None 50 73 24
I None 38-59 78-85 -
J None 50 72-73 0.5
X Yo samples submitted.

L None 36-61  72-90 ——
M Yone 25-85  67-83 -
* None 46-71  70-78 _—

* Drum linerboard.

A summary of the milil comparisons for the current peried as

compared with the previous period may be seen in Tables XVIII and XIX,
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respectively. The comparison for the varlous mills is given in Tables
XX to XXXII, for the 42-1b, liner samples, A comparison of the special
drum stock is given in Table XXXIII, In all the comparisons given in

Table XVIII to XXXIII, the Institute's test values have been used as

the reference line,

A comparison of the test data 1nh Tables XVIII and XIX indi-
cates that in the majorlity of cases there ig good agreement between the
mill and Institu;e data, Table XVIII shows the averaze difference
encountered in the compariscn of Institute and 2111 results for the
sample lots submitted by each mill for the current period, as well as
the maximm difference encountered in comparing the Institute and mill
test results for a given sample lot, In Table XIX, the average differ-
ences ghown for each test in Table XVIII have been calculated on g
percentage basis for each mill, Ian addition, for purposes of comparison,
the average percentage differences for the preceding two periods are

shown,

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 orn corresponding samples is two per cent for the cur-
rent period, This figure compares favorably with the maximum variation
of two per cent for the preceding two periods. Further, it my be noted
that the average basis weight results for Mills C, G, and E are higher
than those for the Institute, whereas the results for Mills A, B, D, E,
¥, J, L, and M are lower and the result for Mill I is the same, In
general, the agreement in basis weight results is very good for the

current period,

L
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The maximum varlation in caliper for the current period is

nine per cent, Compared with the values for the Institute, the average

regults for Mil1ls A, ¢, D, E, F, &, H, I, and M are lower while the

S

average result for Mill L is higher, and the average result for Mills
B and J are the same, The accord between Institute and mill caliper

values is good with the exception of Mills E and M,

It may be noted im Table XIX that the burstine strength
" resilts exhibit a maximm variation of six per cent for the current
period, The average results for Mills A, B, C, D, H, I, L, and M are
higher than those for the Institute, whereas the results for Mills E,
¢, and J are lower and the result for Mill ¥ is the same, The agreement

in .bursting streagth results is good except for Mills E, H, and J,

cfxﬁ-‘ The G. E., puncture results exhibit a maximum variation of
thirty-one per cent for the current periocd, Compared with the values
for the Institute, the results for Mills A, F, and G are higher, whereas
the results for Mills B, C, H, I, and li are lower and the results for
Mille B and J are the same. The agreement between the Institute and
mlll results is good with the exception of the variations for Mills B,

c) G‘, I, and M.

It may be seen in Table XIX that the average machine direction

ST St ey

tear results for all mills are lower than those for the Institute. The

Paximum variation for the current period is twenty-six per cent, Only

the differences encountered for Mills I, G, and L appear to be excessive,

With regard to the cross-machine direction tear results, it

Pt

—
oS

Day be noted that the average results for Mills C, D, I, and J are
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higher than those for the Institute whereas the aversge results for
the other mills are lower. The maximum variation for the current
period is twenty-four per cent, Only the difference encountered for

Mill E appears to be excessive,
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TABLS XVIII
SUMMARY OF TZST RISULT COMPARISONS
(Average Mill and Institute Results)
Mills*
i A B ¢ D E ¥ G 54 I J L M
,r NO. Sampleﬁ
% Compared 8 20 8 12 1 13 i 6 5 6 8 5
Basis Weizht
Institute 3.0 43,04 42,1 L4304 b2,1 43,6 43,5 43,2 42,3 42,7 42,5 43,5
L Mill b3,.2 43,1 42,2 43,1 W15 43,3 b3.6 43,3 b2.3 L2,6 42,2 k2.5
' Av, Diff,** -0,2 -0,3 +40,1 -0.,3 =-0,6 -0,3 +0,1 +0,1 0,0 -0,1 =-0,3 -1,0
i Max, Diff, *¥** -1,0 -~0.8 +0.,4 -0,8 -~0.6 -0,8 +0,3 +0.5 -0.4 -0.,3 ~0,7 -1.b4
: Caliper
v Institute 13,0 12,8 13.9 23.1 14,0 13.4 12,0 12,6 13.3 12,8 13,4 13.9
KM111 12,7 12,8 13,8 13.0 12,7 13,0 11,9 12.4 13,0 12.8 13,6 12.9
| Av, Diff,** -0,3 0.0 -0,1 -0.1 -1,3 =-0.4 -0,1 -0.2 -0,3 0.0 +0,2 -1.0
'Max, Diff,*** -0,5 Xo.4 -0,5 -0.3 -1.3 =0,7 =0.3 -0.3 -0,4 0.2 +0,7 ~-1,2
i Bursting Strength
Institute 111 110 106 105 118 102 104 107 105 111 109 104
N1 112 111 107 106 111 102 100 112 108 106 111 108
WAV, Diff,** +1  # M 1 -7 0 -4 35 43 =5 42 +
ﬂpax. DIff,** 45 +9 +4 f3 7 -5 p 48 46 -9 48 46
Ly G, 3, Puncture
Institute 3 29 35 37 31 39 3 35 32 31 35 35
Miil 35 26 32 — 31 40 37 34 29 31 — 24
Av, Diff,** +1 -3 -3 ~ 0 +1 +3 ~1 -3 0 - =11
Max, Diff *** +8 -4 6§ - o +# + 1 4 o+ - -15
Tearing Strength, in
Institute abs 311 346 389 383 389 341 358 347 351 362 Aoz
Mi11 329 285 340 381 283 361 296 324 341 347 321 381

Av, Diff, ** -15 -26 -6 -8 -100 -28 45 =34 -6 -l 41 -21
Max, DIff *** -32 -50 -45 =29 =100 -56 ~BB =-61 -27 -22 -B6 -73

Tearing Strength, Across
X Ingtitute 399 365 390 419 374 423 373 401 399 381 396 Lo6
M1 380 343 397 432 285 K09 348 373 408 390 368 1

¢ AV, Diff.** 119 S22 #7413 -89 -1bh 25 <28 4 49 28 -5
\ Max, DIff *** 57 64 434 +28 B9 ~40 47 -52 433 429 =57 +75

* Comparison based on averages involves only those samples on which mlll test
data weore submitted,
{’ *'ﬂlAvorago difference is the difference between the Institute mill average and the
{ “t.‘é w1l average based on mill test data.
(( ?(lllaxinmm difference encountered in comparing the Institute average and the mill
0 Yaverage for sny sample submitted by that particular mili,
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TABLE XIX _
SUMMARY OF TEST RISULTS-~COMPARISON BY PERTODS

Average Difference, %
Basis Bursting G. B, Tearing Strength
Welght  Caliper Strength  Puncture In Across

q M111 A
i Ourremt period  -0,5 ~2 “0,9 +3 -4 -5
65th period 0 -2 0 ~3 -3 -,
64th period ~0,2 -0,8 +0,9 +3 +2 +2
' Mili B .
. COurrent period  ~0,7 0 +0,9 -10 -8 -6
65th period -0,7 -0.8 -0,9 -9 -16 -9
4 64th period +0,2 0 -5 -26 -6 -l
§ ML11 O
t  Ourrent period +0,2 0,7 +H,9 -9 -2 +2
65th period 0 -0,7 +y ~3 -2 +1
fi  64th period +0,2 -2 + -8 -3 +3
i M111 D
Ourrant period -0,7 ~0,8 +1 - -2 +3
65th ‘period -0.5 -2 4 - ~1 +y
6lth period -0,5 -5 +6 - -1 +2
Rt .
Ourrent period -1 -9 ~6 0 -26 -24
§  .65thipericd 0,2 ~9 ~3 0 -18 -12
BN period - 41 -8 =k -3 ~12 =9
Current period  -0,7 -3 0 +3 -7 -3
é5th’period -1 -3 -1 ~5 -8 -3
¥ Suth periocd +0,7 -8 +7 0 +0,2 - +1
¥ ua 6 .
Ourrent period +0,2 -0,8 i +9- ~13 =7
65th period +@,5 -2 -5 +9 ~10 —7
¥ Shth period 0,5 ~2 -2 +4 -10 ~5
¥ Mill H; .
:  Owrrent period +0,2 -2 +5 -3 -9 =7
65th period +2 ~0.8 +0,9 -3 +4 +2
B 64th period +2 -2 +4 0 +6 +5
# W11 I
j  Current period 0 -2 +3 ~9 -2 +2
65th periocd 0 -3 +y -13 ~1 -2
' 64th pariod +0,7 -0.8 + -3 + +8
M1 J . ~
| Ourromt period  -0)2 0 ~5 0 -1 +2
65th period +0,7 0 ~4 +7 -7 ~1
© 64th periocd -0,9 +1 +2 0 -3 +1
M OMEL] L '
Current period -0,7 +1 +2 — -11 '
65th period ~0.9 +4 +3 _ -4 +0,8
64th period -2 - +4 — +0.5 +s
- M1l M
Current periog -2 -7 +y -31 -5 -1
65th period -2 -7 +2 -39 ~15 ~12
th period -0,5 -5 +5 -36 ~7 -5
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