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Project 1108-B

Progress Report 67
to

FOURDRINIER KRAYT BOA™D I¥ST ITUTE, IFC.

February 1, 1953



THZ INSTITUTE OF PAPZR CHEMISTRY

Appleton, Wiscousin

In conjunction with the F.K.I, Continuous Easeline Study,
ninety different sample lots of 42-1b. Fourdrinier kraft linerboard
were submitted by twelve different F.K.I, mills to The Institute of
Paper Chemistry for testing during the perlod January 1 through January
31, In addition to the 42~1b, kraft linerboard, five samples of special
drum stock were also submitted for evaluation by one of the participating
mills, The results on the special stock are tabulated sepsrately in
this report. A tabulation of the number of samples classified according

to mill may be seen in Table I,

TABLE I

DISTRIBUTIOYN OF 42-~LB, LINERBOARD SAMPLZS

Mil1l Code . OCamples Submitted
4 ¥
B 16
c 8
b 10
B 3
F 10
G 10
H 8
I 5
J 4
)4 0
L b
M &

90
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These sample lots were tested for basis weight, caliper,
bursting strength, G. E. puncture, and Zlmendorf tear. The average
strength results for each mill may be seen in Table IT and are graphi-
cally presented in Figures 1 to 6. In addition to a commarison of the
mill averages for the various tests, Table II alsoc shows the current
F,Z.I, averages, the cumlative ¥.K,I. averages, and the ¥ K,I. indexes. |
The cumlative F,EK.I. average includes all the results up to but not
including the current pericd; the current period in the case of this
report is January 1 through January 31, The F.K.I. indexes are oblained
as follows:

_current F.KE.I, average
cumlative F.K.I. average

X 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.XK.I.
average basis weight ig 43,0 1b,, and the cumulative F,K.I., average
bas1s weight is 43,1 1b., Hence, the index for basls weight determined
in per cent as indicated above is 99,8. This signifies that the current
average basis welght is slightly lower than the cumulative average,
which in this case covered the period from July 25, 1947, through

December 31, 1952,

A comparison of the results in Teble II and Figure 1 shows
that the average basis veight results for all wilils conform to the 42-
1b, specification set forth in Rule 1. HMills A and D have tha highest
average basis weight, it being 43,6 1b, or wpprozimately 5,8% higher than
the 42-1b, specification. On the other hond, Mi11l E hns the lowest ~verr~ge
brsis weight, it being 42.1 1b,, spproximntely 0.2% higher than the

L42~1b, specifireation,
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The amount by which ‘he mills vary from the A42-1b, specifica-

tion is as follows:

Mill Code Par Cent

4 +3,8
B +1,9
c +1,.7
D +3,8
B +0,2
F +3.1
G +2.6
H +2.9
I +2,4
J +1.4
K -

L +0,7
M +2,9

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

results have remained the same,

A comparison of the average caliper values for the variocus
mille (see Figure 2) shows that the mill averages vary from a low of
12,2 for Mill B to a high of 14,4 for ¥ill C, the average being 13.1

which is somewhat lower than the cumilative averagze of 14,0,

The average bursting strength values obtained for each mll

are graphically presented ir Figure 3. It may be observed that the
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average bursting strength values for the various mills range from a low
of 99 for Mill F to a high of 116 for Mill J, The current 7.K.I.
average bursting strength is 108, only slightly higher than the cumila-

tive average of 106,

The data of Table II and Figure 4 show that the average G. .
puncture result for all mills is 34 units. Nills D and ¥ have the
nighest G. ¥, nuncture average, 37 units, and Mill B has the lowest
average, 29 units., The current 7,K.I. G. I, puncture average of 34
units 1s slightly lower than the cumilative F,X,I. average which is 36

units,

4 graphic comparison of the Zlmendorf 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 B has the lowest, Mill D has the highest average cross—-machine
direction tear value, whereas Mill B has the lowest value. It may be
noted that the current ¥.K.I. average machine and croes—-machine direc-

tion tear results are lover than the cumulative averages.

A comparison of the F,K.I. indexes indicates that, for the
current period, the current F.K,I. averages for basis weight, caliper,
G, 3, puncture, and Elmendorf tear are lower than the respective cumla-
tive F,K.I. averages, whereas the current F,K.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
ITI to XV for Mills A to M, respectively. In addition to the current

and cumlative averages, the mill factor and mill index are given for
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each mill, The cumilative 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:

current mill averasge
cumilative mill average

z 100 = mill factor (%)

current mill average
cumtlative F,K.I, average

x 100 = mill index (%)

The mill factor and the mill index serve as a ready means
for comparing the current mill results either with the previous results
for that particular mill or with the cumlative F,K.I, results., As the
test data accumulate, the factors and inderes acquire added significance.
The reperts also contain a comparison of the test data obtained at the

mills with test data obtained at The Institute of Paper Chemistry.

The results obtained on the snecial drum stock may be seen

in Table XVI.

It may be noted in Tables III through XVI that the data have
been separated on the basis of the sheet finish, The summarized results

for the mills which submitted sammle lots during the current period are

as follows!
No, of Sémple Lots
Mill Code Ww,F, D, F, Msec,
A 88
B 16"
¢ 8
T 10

(Continued on next page.)
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No, of Samnle Imts
Mill Cnde w,F, D.F, Misc,

B 2,50 1¢
¥ 8 2¢
G 10

H g2

I 5a

J ya
L LW
H L

8 re side only,

Y Drum linerboard

© Sheet finish not reported.
Gemi~wator finish,

The results indicate that a majority of the mlls are using

a vtater finish on their 42-1b., linerboard,
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Figure 1
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Figure 3
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Figure 5
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As a supplementary port of the Cortinunus Bnseline Study,
comparisons of the mill test results with those obtiined at The Institute
of Peper Chemistry on corresponding sermples hnve been included in this
report., As my be noted in Tadle XVII, the atmospheric conditions used

prior to rnd during the testing period varied ccneideradly.

TABLD XVII
Preconditioning Conditloning

Mill R.H,, Temp,, Time, R,H., Temp,, Time,

Code % ° T, hr, ) ° T, hr,
A None 3468 72-80 -
B 32447 72 1/2 50 70 24-216
C 50~52 71-73 -6 50-52 71-73 L—24

days
D 3052 72-78 8 31-53 71-78 16
3 None bé-55 78-82 -
T . None 38-62  71-1/2 48
to 73
G None 50 73 2L
H None 50 73 24
I Yone 39-54  80-84 —-—
J None 50 72-73 1)z
X Vo samples submitted,
L None Lg-61  72-90 -—
M Nene 4r-1/2 7481 -
to 61

o* ¥one Lo-52 7482 -

* Drum linerbo-rd.

A summary of the mill comprrisons for the current peried s

compered with the previous period may be seen in Tables XVIII and XIX,
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respectively, The comparison for the various mills 1s given in Tables
XX to XXXII, for the 42-1b, liner semples., A compnrison of the specinl
drum stock 1s given in Table XXXIII, In 2ll the comprrisons glven in
Table XVIII to XXXIII, the Institute's test values hnve been used as

the reference line,

A compnrison of the test data in Tables XVIII and XIX indi-
cates thot in the mjority of cnses there is good ngreement between the
mill and Institute datn, Tnble XVIII shows the nverage difference
encountered in the comparison of Institute nnd mill results for the
snmple lots submitted by ench mill for the current period, ~s well ng
the meximum difference encountered in comparing the Institute -nd mill
test results for n given sample lot, In Table XIX, the ~vernge differ—
ences shown for ench test in Table XVIII have been cnlcul~ted on a
percentage basls for ench mill, In nddition, for purposes of comparison,
the average percentnge differences for the preceding two periods are

shown,

It mny be noted in Table XIX that the maximam variation
between the avernge basis weight results of the Institute nnd those
of o glven mill on 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 twio periods, Further, it may be noted
that the avernge basis weight results for Mills C, H, smd J are the some
n8 those for the Institute, whereas the results for Mills A, B, D, =,
Fy Gy I, L, wnd M nre lower, In genernl, the agreement in basis weight

results is very good for the current period,
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The maximim variation in caliper for the current period is
nine per cent, Compared with the values for the Institute, the average
results for Mills A, C, D, E,' ¥, G, H, I, and M are lower while the
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

velues 18 good with the exception of Mill E,

It may be noted in Table XIX that the bursting strength
results exhibii a maximum variation of nine per cent for the current
period, The average results for Mills A, C, G, H, L and M are higher
{han those for the Institute, whereas the results for Mills B, &, F,
I, end J sre lower and the result for Mill D is the same, The agree—

ment in tursting strength results 1s good except for Mills E and J.

The G, 3, puncture results exhibit a maximum variation of
fifteen per cent for the current period. Compared with the values for
the Institute, the results for Mills 3, ¥, G, and J are higher, whereas
the results for Mills B, C, H, I, and ¥ are lower and the result for
Mill A is the same, The agreement between the Institute and mill
resulte ig good with the exception of the variation for Mills B, I, F,

G, and M,

It may be seen in Table XIX that the average machine direction
tear results for Mills A, B, D, % F, G, K, I, J, and L are lower than
those for the Institute, whereas the results for Mills C and M are
higher, The maximum variation for the current period 1s seventeen per

cent, Only the differences encountered for Mill B appears to be excessive,

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

Day be noted that the average results for Mills ¢, D, F, I, J, and M
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are higher than those for the Institute whereas the average results for
the other mills are lower, The maximum variation for the current
period 1s seventeen per cent, Only the difference encountered for

Mill ¥ appears to be excessive,
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TABLS XVIII

SUMMARY OF TEST RISULY COMFARISONS
{Averaze Mill and Institute Resultls )
Mille*
B ¢ D ) F G H I J L
16 8 10 3 10 10 8 5 I L
Bagis Weight

42.8 42,7 43.6 bL2,1 43.3 43.1 43.2 43,0 b6 42,3
42,5 h2,7 B3.3 42,0 42,9 2.9 u3.2 42,3 2.6 41,6
-0.3 0,0 -0,3 -0,1 -0.4 -0.2 0,0 -0.7 0,0 =0,7
~1.0 40,5 =~0.7 =0,3 =2.0 -0,6 +1.2 -1.3 -0,k ~0.9

Caliper
12.2 1.4 13,3 14,0 13.5 12.7 12.6 13.1 12,6 12.8
12.2 13,9 13.1 12,8 12,9 12,4 12,2 12.7 12,6 12.9
0.0 =0.5 -0,2 =1,2 =0,6 =0.3 -0.4 -0,4 0.0 +0.1
0.4 =07 =0.3 =1,3 =0.9 =0.6 =04 =0.6 =-0.1 +0.5
Pursting Strength

110 106 111 105 99 104 108 110 116 108
109 107 111 96 97 105 112 109 109 109
-1 +1 ") -5 -2 +1 +ly -1 -7 +1
+5 +8 +H =12 ~8 +9 +7 +3 -8 +5

G, B, Puncture
29 33 37 33 37 33 34 32 31 Bl
25 32 — 18 b 38 33 30 32 -
~ly -1 — +5 +y +5 -1 -2 +1 —
-5 ~dy - +7 +6 +7 -3 =3 +2 -
Tearing Strength, in
297 329 384 394 386 328 356 343 348 353
278 332 360 327 363 303 329 337 bk 334
-19 +3 =24 87 ~23 -5 =27 -6 - ~19
63 428 47 =93 - -~56 =53 23 -28 37
Tearing Strength, across

60 973 k21 374 w1 370 403 390 391 387
30 391 431 31 413 352 381 399 397 38
-20 +18 +10 -63 +2 =18 -22 +9 +6 ~3
~56 447 423 -77 4y -46 -6 +20 -27 -20

ed,

]'
g' Comparison based on averages involves only those samples on which mill test

{ averags for any sample submitted by that particular mill.

13.7
13,2

~0,8

370
391
+21
+69

401
43k
+33
+62

e Average difference is the difference between the Institute mill average and the
4 mll average based on mill test data,

>
Y' * Maximum difference encountered in comparing the Institute average and the mill
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SUMMARY OF TEST RSSULTS-~COMPARISON BY PERIODS

Mill A
Current period
66th period
65th period

M1 3
Current period
66th period
65th period
M1l ¢
Qurrent period
66th period
65th period

. Mill D

Current period
66th period
65th period

Mill1 ®
Current perlod
66th period
65th period

Ml ¥
Current period
66th period
65th period

Mill o
Current period
66th period
65th period

Mill B
Ourrent period
66th period
65th period

Nill I
Current period
66th period
65th period
Mg
Current period
66th period
65th period
Kil L
Current period
66th perioa
65th period
Mil11 M
Current period

66th period
65th period

Basis
Welght

-005
—005
G

_0.?
-0,7
"Oo?

=-0.9

-1
-2
-2

TABLZ XIX

Caliper

-2
=2
-2

+0.8
+1

+y

i
-7
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Average Differencs, %

Bursting
Strength

+0,9
+0.9

3, B,
Puncture

+11
+3

+15
+9
+9
=3
-3
-3
-6
~-13

+3

do

~11
-39

Tearing Strength

In Across
-3 =5
Iy -5
--.3 -LI«
-6 -6
-8 -6

-16 -9
+0,9 +5
-2 +2
-2 +1
-6 +2
-2 +3
-1 +4

-17 =17

-26 -24

~18 =12
- +0,5
~7 -3
-8 -3
-8 -5

-13 -7

~10 -7
-8 =5
-9 -7
+4 +2
-2 +2
-2 +2
-1 -2
-1 +2
-1 +2
-7 -1
-5 -0,8

-11 =7
~4 +0,8
+6 +8
-5 -1

~15 ~-12
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