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In eonjunction with the F,K.I. Continuous Baseline Study,
forty-three different sample lots of 42-1b, Fourdrinier kraft linerboard
were submitted by nine different F.X,.I. \nd.lla to The Institute of Paper

Chemistry for testing during the period June 1 through June 30, 1In

addition to the 42-1b, kraft linerboard, seven samples of special drum

stock ware also submitted for evaluation by one of the participating
mlls, The results on the special stock are tabulated aseparately in
this report., A tabulation of the nusber of samples classified according

to mill may be seen in Tadle I,

TABLE I

DISTRIBUTIOF OF 42~LB, LINZRBOARD SAMPLZS

Mil1l Code "Samples Submitted

A 0
B 2
c 5
D 3
E 1
¥

-
5'@ F AN o 3
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These sample lots were tested for basls weight, callper,
burstihg strength, G, E, puncture, énd Elmendorf tear, A comparison of
the average strength results for each mill may be seen in Table II and
is gfaphically presented in Pigures 1 to 6 inclusive. In‘additibn to

a comyarison of the mill averages, Table II also shows the current F,K.I.-

_averages, the cumlative P K.I. averages, and the F,XK,I, indexes. The

comlative F.¥,I, averages include all the results up to but 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 is obtained as follows:

current F,K,I, average 4 100 = F.¥ index '
cumlative F,K,I, average - K1 (%)

The F.ﬁila index yprovides a ready means of comparing the cur-

rent quality with previous results, For example, the current F,K.I.

‘average basis weight is 43,5 1b,, whereas the cumlative F.K.I, average

basis weight is 43,2, Hence, the index for basis weight determined in

per cent as indicated above is 100.?%. This signifies that the current

- gverage basis weight ig higher than the cumlative average, which in

this case covered the period from July 25, 1947, through May 31, 1949,

A comarison of the results in Table II and Figure I showe that
the average basis weight for all mills submitting samples is above the
L2~1b, specification set forth in Bule 41, 1}1i11 B has the highest average
basis welght, it being 44,l 1b, or approximately 5.75 higher than the
42-1b, specification., On the other hand, }ill I has the lowest average
basis weight, it being 42.8 1b, or approximately 1.9' higher than the

42-1b, specification, ;
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The amount by which the mills exceed the 42-1b, specification

is ak follows:

Mill Code Per Cent
A -
B 547
C L0
D 2.4
E 2.9
F 5.0
G 2.9
H 3.6
I ' 1,9
J 43

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 slightly higher,

A comparison of the average calipers for the various mills
(see Figure 2) shows that the ml1l averages vary from a low of 12,9 for
Mill B to a high of 14.9 for Mill G, the average being 14,1 which is

somevhat lower than the cumulative average of 14,8,

The average bursiing strength values obtained for each mill
A
are graphically shown in Figure 3, It may be observed that the average

bureting strength for the various mills ranges from a low of 103 for
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¥Mi1l J to a high of 119 for Mill G, (M1l G also hss the highest caliper
value.) The ourrent F,K,I. average bursting strength 1s 110, considerably

higher than the cumilative average of 104,

The data of Table II and Pigure & show that the average G, E,
puncturs result for all milla ie 36 units, It may be seen that Mill F
has the higheat G, I, puncture value and M1l J the lawest valus, Mil1
J also has the lowest bursting strength value, The current F.K.-I.
average for G, B, puneture of 36 units is lower than the cumilative F,K.I.

average of 38 units,

A graphic comparison of the Elmendorf tear results for the
various mills i8 given in Figures 5 and 6, The data of Table II show
that Mi)) E has the highest average machine direction tear value, while
¥111 I has the louest, !ill F has the hizhest average across-machine
direction tear value v.rhile M11l Z has the lowest, It may be nated that
the current F.K.I, avernge machine direction and across-machine direction

tear results are slightly lower than the cumulative averages.

A comparison of the F,¥X,I, indexes indicates that, for the
current period, the test averages for caliper, G, E. puncture and mg-
chine direction and across-machine direction tear are lower than the
respective cumilative averages while the test averages for basis weight

and bursting strength are higher than the cumulative averages,

In order to sompare the variation within a given mill, the

test results for each particular mill have been tabulated in Tables IXI
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to XIIT for Mills A to J, respectively, In addition to the current
averages, cumlative averages for each mill, together witﬁ the mill
fﬁctor and mll index,. are given for each mill, The cumlative 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 11l factor and the mill index are obtained as follows:

curren mill average  x 100 = mill factor (%)
cumulative mill average

current mill average o '
2 x 100 = mill Ind :
cumlative F,K,I. average o ndex (%)
The mill 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 cumilative F,X.I. results. As more

samples a:e'inc;uded and as the test data accumulate, the factors and

indexes will have added significance, Since December, 1947, the reports
have contained a comparison of the test dats obtained at the mills with

test data odtained at The Institute of Papsr Chemistry.

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

Table XIII.
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As & supplementary part of the Continuous Baseline Study, comparisons
of the mill test results with those obtained at The Institute of Paper Chem-
istry on corresponding samples have been included in this report. As my
be noted in Table XTIV, the atmospheric conditlons used prior to and during

the testing period varied consideradly.

TABLE XIV
Preconditioning Conditioning
M111 R.H., Temp. , Time, R.H., . ‘emp., Time,
Code % OF. hr. % OF, hr.
A No samples submitted
B 33-35 88-90  5/12-1/2 50 70 2l
Y 55-65 T72-73 48-72 55-65 72-T3 24-48
D 33 h ak 51-52 h 2k
E No preconditioning 53 89 --
F No preconditioning Ko donditioning |
G No preconditioning No conditioning
H No preconditioning . 50 73 2h
I No preconditioning v 50-65 87-90 --
J ' No preconditioning 46-50  T3-Th 1/2

4 summary of tue mill comparisons for the current period as compared
with the previous period may be seen in Tables XV and XVI, respectively.
The comparisons for the various mills are given in Tables XVII to XXVI,
inclusive, for the 42-1b. lincr samples. A comparison of the special
drum stock 18 given in Teble XXVII. In a8ll the comparisons giveﬂ in Tables
XV to XAVIT, inclueive, the Institute's test values have been used as the

reference line.
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A comparigon of the test data in Tables XV end XVI indicates that
in the majority of caseo there is good agreement between the mill and In-
stitute data. Table XV shows the average difference encountered in the
comparison of Inﬂtituﬁe énd mill results for the sample lote submitted by
each mill for the current period, as well as the maximum difference en-
countered in comparing the Institute and mill test results for a given
sample lot. In Table XVI the average differences shown in Table XV have
been calculated on a percentage basis for each test and each mill. In
eddition, for purposes of comparison, the average percentage of differences
for the preceding two periods are shown. It may be noted in Table XVI
that the maximum varistion in the average basis weight between the results
of the Institute and those of & given mill on corresponding semples ie ome
per cent for the current period. This figure comparss favorably with the
maxirmum variation of 2 per cent for ths preoceding two perlods. Further,
it may be noted that the average results for Mills B, E, and I are higher
than those for the Institute, whereasbthe everage results for Mille C, D,
F, G, H, end J are lower. The meximum veriation in caliper for the current
pefiod is b per cent. Compared with the values for the Institute, the re-
sults for Mills B, C, D, F, G, and H are lower, thosec for Milie E &and J
are higher, and the average result for MIll I ie the same. None of the
differences appear to be eignificantly large. It may be noted in Table XVI
that the bursting strength resulte show & meximum veriation of 5‘per cent
for the current period. The results for Mills B, C, D, E, G and H are
lower than those for the Institute, while the results for Mills F, I, and

J are the sams.  Thse agreement in bursting strength resulta is, in general,
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excellent. The G. E. puncture results exhibit a meximim variation of 10
per cent for the current period. Compared with the values for the Institute,
the results for Mills C; F, G, H, and J arc higior and those for Mills B
and‘E arec louer.A The differencgs encountered for Mills E, F, B, and J
appear to bo rather large. It may be seen in Table XVI that the average
differences encountered on connection with the machine direcfion tear
results are negative for Mille B, D, G, and H and positive for Mills C,

E, F, I, and J. The differences encountered for Mille F, H, and I appoar
to be rather large. With regard to the acroass-machine direction tear re-
sults, 1t may be noted that poeitive differences are shown for Mills C,

D, E, F, G, T, and J and negative differcnces for Mills B and H, the maxi-
mum difference being a positive 21 per cent. Rather large differences
are evident for Mills E, I, and J. These differcnces appear to be ingomr
petible with the differcnces for these same mills for thé.two proceding

veriods.
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Average Mill and
Institute Rasults

No. Smples Campared

Basls Welght
Institute
Mill
Av. differenco**
Max. difference¥w*

Callper
Inatitute
Mill
Av. difference»»*
Max. differencoex

Bursting Strength
Institute :
Mill
Av. difference**
Max, differenco¥t*

G. E. Puncture
Institute
Mill ,
 Av. difference#»
Mox., differencen*s

Tearing Strength, in
Institute
Mill
Av. differonce**
Max, differenceo¥*¥*

Tearing Strength, across

Institute .

Mill

Av. Qifferonce**
Max. di f’feren:ce***

ute

TABLE XV

SUMMARY OF TEST RESULT COMPARISONS

367
340
-27
-38

406
373
=33
-y

383
431
+28
+8

koo
458
+36
+hl

D

>

43,0

b2.5

_0.5 .

-0.8

ik.7
14.3
-0. 4

-0.9

387
356
-31
=37

402
k15
+13
25

Milla*

E

h11
Lhe
+31
31

370
kL9
+79
+79

LLk.1

-0.1
-0.3

k.1

-0.5
-0.9

109
o0
0
-12

39
k3
+s

A

389
426
37
+63

LLo
469
29
+51

43.2
43.0
-0.2
-0.8

119
15
-1
-8

37

R

595
390
© -3
-42

k26
k28

42
=37

Pege 19
Progress Repcrt 2k

14,0

-0.3
-0.%

112
111
-1
+

36
38
+2
+H

382
3k9
=33
=53

k12
392
-20
-%2

3k6
431
+35
+111

395
L6k
+69
+84

348
369
+#21
+63

377
421
+Hih
+71

* Comparison based on averages involves only those semples on which mill test

date were submitted.

*¥ Average difference 18 the difference between the Institute mill average and
the mill average based on mill test data.

*e¥ Maximum differcnce encountered in comparing the Institutc average and the

mill average for any sample submitted by that particular mill.
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TABLE XVI
SUMMARY OF TEST RESULTS--~COMPARISON BY PERICDS

Average Difference, per cent

Tearing Tearing
Basis Bursating G. E. Strength, Strength,
) Weight Caliper Strength Puncture in across

ML11 A

Current period -- - -- -~ -- --

23rd period -0.9 -3 ; -2 +3 2 +3

22nd period +H.2 -3 -9 +6 -2 -2.
Mill B

Current period +1 -0.7 «0.9 -5 -7 -8

23rd pericd -0.7 -2 +], -5 -12 -10

22nd period +0.7 +0.7 -2 -10 -13 -11
Mill ¢

Current period . -1 0.7 -0.9 + +7 49

23rd period -2 -2 -+ -5 -1 +®

22nd period -2 -1 + -8 -5 +2
Mill D

Current period -1 -3 -0.9 -- -8 +3

23rd period -0.9 -3 -0.9 -- -10 -4

22nd period +0.5 -1 -3 -- -9 -2
Mill E

Current period +1 2 -5 -6 +8 21

23rd period 0 -2 0 -6 -6 -5

22nd period -- - - -- -- --
Mil1 F

Current period  -0.2 - 0 +10 +10 +7

23rd period -0.5 -4 -5 2 +1 2

22nd period +0.2 -4 -7 +H -0.5 +#
Mill G

Current period -0.5 -2 -3 + -1 +0.5

23rd period -2 -3 -3 -8 -0.5 -2

22nd period -2 -2 -3 -2 . -2 -0.5
M1l B _ :

Current period -1 -2 -0.9 +6 ~9 -5

a3rd period 0] -1 o] 0 -4 -5

22nd period +1 0 -3 + -5 -2
Mill I

Current perilced +0.5 0 0 -- 25 +1.7

23rd perilod -0.2 0 -5 -= -4 -5

22nd period -0.5 0 -5 .- -5 -2
Miii g

Current period -0.2 +0.7 0 +6 46 +12

23rd period -0.2 +0.7 -2 + +2 +8

22nd period -0.7 +1 -3 0 +0.3
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