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THE INSTITUTE OF PAPER CHEMISTRY

APPL2TON, WISCOWSIW

In conjunction with the F.K.I. Continuous Bascline Study,
fifty-five different sample lots of L2-1b,. Four@riniar kraft linerboard
wero submitted by nine different FoK.I. mills to The Institute of Paper
Chemistry for teésting during the period ipril 1 through April 30. In
addition to the 42-1b, kraft linerboard, seven samples of special drum
stock were also submitted for evaluation by one of the particlpating
mills., The results on the special stock are tabulated separately in
this report. A tabulation of the number of samples classified according

to mill may be seen in Table I.

742310 I

DISTRIBUTION OF 42-1B. LINCDRBOARD SAIPLES

Mill Code -Samples Submitted
A 4
B 6
c 8
D 10
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These sample lots were tested for basis welght, caliper,

- bursting strength, G. E. puncture, and Elmendorf tear, A comparison of

the average strength results for each mill may be seen in Table II and

is graphically presen£ed in Pigures 1 to 6 inclusive. In addition to

a comparison of the mfll averages, Table II also shows the current F.X.I.

averages, the cumdative F.K.I. averages, and the F.K.I. indexes. The

cumilative F.K.I; averages include all the results up to but not including

the current period; the current ﬁeriod in the case of this report is

April 1 through .ipril 30; the F.K.I. index is obtained as follows:

current F.K.I. average % 100 = F.EK.I. index
cummilative F.K.I. average o (%)

" 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.
average basis weight is 43.5.,, whereas the cumulative ¥.K.I. average
basis weight is 43.2, Hence, the index for bésis welght determined in
per cent-as indicated above is 100,7%. This signifies that the current
average basis weight 1s higher than the cumulative average, which in

this case covered the period from July 25, 1947, through March 31, 1950,

A comparison of the results in Table II and Figure 1 shows
that the average basis weight for all mills is above the 42-1b, speci~
fication set forth in Rule 41. ¥ill B has the highest average basis
weight, it being 45.0 lb. or approximately 7.1% higher than the 42-1b,
specification. On the other hand, Mill I has the lowest average basis
weight, 1t being 42.6 1b. ér approximately l.4% higher than the 42-1b,

gpecification.
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The amount by which the mills exceed the 42~1b. specification

is as follows:

Mill Code Per Cent
A 3.1
B 7ol
c 246
D .3.3
E —
F 640
¢ 2,1
H 4.0 \
I 1.4
J 2.1

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 lower.

A comparison of the average calipers for the various mills
{see Figure 2) shows that the mill averages vary from a low of 1l.6
for Mill I to 2 high of 14,7 for Mill ¥, the average being 13.5 which

is somewhat lower than the cumulative average of 14.5.

The nverage bursting strength values obtained for each mill
are granphically shown in Figure 3. 1t may be observed that the average
bursting strength for the various mills ranges from a low of 106 for
Mill J to a high of 116 for Mill D, The current F,K.I. average burst-

ing strength is 110, somewhat higher than the cumulative average of 106.




Fourdrinier ¥Kraft Board Institute Page 4
Project 1108-R Progress Report 34
The data of Table II and Figure 4 show that the average G. E.
puncture result for all mills is 36 units. It may be seen that Mill F
has the highest G. B. puncture valug and Mill I the lowest value. The
current FoK.I. average for G. E. puncture of 36 units is slightly lower

than the cumilative FeK.I. average of 37 units.,

A graphic comparison of the Elmendorf tear results for the
various mills is given in Flgures 5 and 6. The data of Table II show
that Mill P has the highest average machine direction tear value (Mill
F also has the highest average caliper and G. B. puncture values), vhile
Mill I has the lowest. M11ll F also has the highest average across-
machine direction tear value while }Mill I has the lowest. (Mill I also
has the iowaat average values for basis weight, caliper and G. Z. puncture.)}
Tt may be noted that the_current F.K.I. average machine direection and
across—machine direction tear resuvlts are slightly lower than the cumu-

lative averages.

4 comparison of the F.K,I. indexes indicates that, for the
current pericd, the test averages for calipe;, G. E» puncture, machine
direction and across-machine direction Elmendorf tear are lower than
the respective cumulative averages whereas the test averages for basis
welght and bursting strength are higher than the cumlative averages.

In order to compare the variation within a given mill, the
test r;sults for each particular mill have heen tabulated in Tables III

to XIII for Mills A to J, respectively. In addition to the current

averages, cumulative averages for each mill, together with the mill
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factor and mill index, are given for each mill, The cumulative mill
average is the average teat result obtained on the samples submitted
by the particulér mill up to, dut not including, the current average.
The mill factor and the mill index are obtalned as follows:

current mill average % 100
cumilative mill average

mill factor (%)

current mill average
cumulative 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 cumulative F.K.I. results. As more
samples are included and as the test data accumulate, the factors and
indextes will have added significance. Since December, 1947, the reports
have contained & comparison of the test 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 XIII.

It may be noted in Tables III through XI that the data have

been separated on the basls of the sheet finish. The summarized results

are as follows:

Yo, of Sample Lots

Mill Code Vel D.P. liisc,
‘ i 4> .
3 6%
¢ 7 1
D 10

(continued on next page)
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¥o, of Sample Lots

M1l Code We Fa D, F. Hisc.
F 6 S.F.
G 6
H 5%
I 2
J 2 6 3.F.

* One side only.

The results indicate that a majority of the mills arec using

a wet finish,

B M T T T T T
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Figure 1
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Figure 2
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Figure 3
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Pigure 5
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e,

T

4 As a supplementary part of the Continuous Beseline $tudy,

y comnparisons of the mill test results with those obtnined at The Institute
of Paper Chemistry on corresponding samples have been included in this
renorte As may be noted in Table XIV, the atmospheric conditions used

prior to and during the testing period varied considerabvly.

TLBLE XIV
Preconditioning Condi tioning
M1l ° ReHe, Temp., Time, ReHey Temp., Time,
_ Code % ° ¥, hr, % ° F. hr,
A ws=% 70 — bs-55 70 --
B 1365 s9-80  1/2 w7 ”
: o 40-56 73-75 2496  39=57 73~75 2448
3 D 34-35 70~71 8 50 74 16
'3; B o samples submitted
é b Wo preconditioning o conditioning
‘% TG No preconditioning No conditioning
E :> H ¥o preconditioning’ 50 73 24
- ﬁ I No preconditioning 55-60  74-75° ——
: !E J No preconditioning lg-s1  73-74 1/2
! ‘ ﬁ
. % s summary of the 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
5% Tables XVII to XXVI, inclusive, for the 42-1b. liner samples., A com—
% ;% parison of the special drum stock is given in Table XXVII. In all the
E comparisons given in Tables XV to XXVII, irclusive, the Institute's
% test values have been used as the reference line,

i
Y
Nk

T




PR

g

PR

2
:
4
i
}
"i
M
By

o«

P i
L b A T e P

ar———rn

S e L R R LD it et

P
|
2
s
"
A
2
.‘4 3

Fourdrinier Kraft Board Institute Page 20
Project 1108-B Progress Report 34
A comparison of the test data in Tables XV and XVI indicates
that in the majority of cases there is good agreement between the mill
and Institute data. Téble IV shows the average difference encountered
in the comparison of Institute and mill results for the sample lots
subnitted by each mill for the current period, as well as the maximum
difference encountered 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 mills In addition, for purposes of comparisonj the average pemrs

centage differences for the preceding two periecds ate shown.

It may be noted in Table XVI that the maximum variation in
the average basis weiéht between the resulﬁe of the Institute and those
of a glven mill on corresponding samples is two per dent for the cur-
rent period. This figure compares favorably with the-maximum variation
of two per cent for the preceding two periods; Further, it may be
noted that the average basis weight results for all mills are lowér
than thogse for the Institute. The agreement in basis welght results

is very good for the current pericd.

The maximum variation in callper for the current period is
seven per cent. Compared with the values for the Institute, the average
results for 14ills B, ¢, D, P, and I are lower, the average result for
4111 G is higher, and the average results for Mills 4, H and J are the
same,

None of these differences appear to be significantly large with

the possible exception of the difference for Mill F.
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It may be noted in Table XVI that the bursting strength results

ghow a maximum variation of six per cent for the curreant period, The

results for Milla B, ¢, D, F, E, and J are lower than those for the

Institute, while the average results for Mills G and I are the same and

the average result for Mill A is higher, The agreement in bursting

strength results is very good for the curremt period,

The G. T, puncture results exhibit a maximum variation of
twolve per cent for the current period, Compar ed with the values for
tho Institute, the result for Mill A is higher, the average result for
Mills B, ¢, P, and J are lower, and the average results for Mills G and

'H are the same. The differences cncountered for Mills B and J avpear to

._:be rather large.

It may be seen in Table XV that the avefage differences
encountered in connection with the machine direction tear results are
negative for Mills B, C, D, F, G, H, I, and J and positive for Mill A.
The maximum variation for the current period is fourteem per cent. The

differences encountered for Mille B, D, F, and H appear to be rather

large,

With regard to the across—machine direction tear results, it
nay be noted thét positive difference is sho@n for Mill J, and negative
differences for Mills A, B, C, D, ¥, G, H, and I. & maximum variation
of 13 per cent is noted for the current period. The differences

encountercd for Mills B, D, and ¥ appear to be incompatible with the

variations for the other mills.
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data wers submitted.
L 3

Commarison based on avera

SUMMARY OF
Average Mill and
Institute Results A B
No, Samples Compared b 6
Basis Voight
Inatitute 43,3 -45.0
Mill 43,2 Lh,5
Ve difference** =041 =045
‘‘Maxe difference*** <0,3 =1.0
Caliper
Institute 1343 144
M1l 13.3 14,3
“Av, differencae** 0.0 ~0.1
Maxs difference*** —0,3 -0.4
Bursting Strength
. Institute 107 109
“HL1L 112 107
AVe'81fference** +5 -2
~Maxe differance®** 49 -6
G Ee  Puncture
Institute 36 38
ML11 39 34
ave. difference** +3 =4
Moxe. difference*s* +6 ~6
Tearing Strength, in
Instituto 363 380
Mill 364 328
aVe difforonce** +1 =52
Maxe. difference*** +19 -89
Tearing Strength, ncross
Institute Log 423
Mill Loo 382
av, difference** -9 -1
Mpx. differcnco*+*+ ~27 =79

TABLE XV

Paga 22
. Progress Report 34

ST RESULT COMP.RISONS

3.1
42,3
~0,8
~1.3

38
37
-1
2

380
363
-17
-4y

L7
big

-8
-50

~046

41k
355
=39
~80

438
Lo2
36
-~56

Mills*

E F G H I
0 6 6 5 2
- — ’44.5 ’4’2.9 43. ? 1"’2.6
— L34 L2.7 43.6 42,4
—ee "'1.1 "0-2 "'0-1 "'0.2
o ""loL!’ "'1.3 "'0-6 "'0.“‘
~  1h.7 13.2 142 11,6
- 13,7 13.4 14.2 1l.%
- "'100 "'0.2 000 "'0.2
haniend "1.5 +0.3 +0t2 "’0.5
— 113 111 109 109
—— 106 111 105 109
-~ ~7 0 -l 0
—— 3 ~4 ~7 +2
- 42 35 36 28
- 39 35 36 -
-— --3 O 0 ——
e B
-~ 428 356 Lo8 307
- 357 38 355 301
— =71 15 53 -6
—_ -96 -34 82 29
-~ 460 388 413 358
—~— ho2 384 392 3L
- =58 4 21 3
- 94 <19 k2 -2k

372
355
-17
~L6

375
377

+2
26

ges involves only those samples on which mill test

avernge differznce is the diffe

the mill average based on mill
**¢¥nrimun differcence encountered

mill average for

rence between the Institute mill average and
test data,

in comparing the Institute average and the
any samdle submitted by that particular mill,
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TABLZ XVI
SUMMARY OF TEST RESULTS--~COMPARISOZR BY FZ310DY

Average Differences, per cent

‘ Tagpy i
Basis Bursting ¢. 2. Strun;fl s:mu;mgth
Weight Caliper Strength Puncture ' <&
Mill & LTS
furrent poriod .2 0 +5 8 . )., o
33rd poriod 07 -1 -3 +12 1’y "_E,
32nd period +0.2 -1 +3 +9 3 o2
¥ N1 3B ‘
e “Ourront perioed -1 0,7 -2 ~-11 ~14 -10
; ''33td period -1 0 -3 +6 - 0.5
~32nd period 4049 -0.7 0 -6 -4 ..:;.
M1l O :
Quryrent period -2 . -1 =049 ~3 v 2
33rd poriod -2 -1 -2 -11 - >
_-32nd portiod =0,.2 -1 +2 -8 A o
K Cobfdas gy .
(‘m.«:-?ﬂ?f. period 0,7 -2 ~3 - -~k 8
33rd.period 0,9 -3 0 -— W
32nd. period. 0.5 -1 +3 — ~17 “ﬁ
‘.t'it'irn
‘Ourrent period - - - - -
33rd poeriod - — — . ~ -
32nd period - - e - - ==
Kill ¢
O'arront period -2 -7 -6 -7 -1y
3374 poriod -2 -6 -4 -2 1 -13
32nd poriod ~042 -4 ) 5 i -4
Hill.G =
furrent poriod =045 +2 0 C =,
1 33 pertod 0.2 0 0.9 3 - -1
] 32nd period +1 +0.7 +i +5 - -4:’
ML A i
@- Ourrent poriod -042 0 ~4 ] -1
4 33rd poried ~0.7 047 0 43 10 -5
;:u 32nd porioed 0 -2 +3 0 1 +9
% ' ~10
SIS I
¥ Curront period =045 -2 0 - -
t 33rd poriod -— — — . _f -
: 32nd poriod _ - - —_— - -
Nill J o
Current period ~0.2 0 L —12 -
3314 porioad ~0.7 0 -3 £ v +0e 5
32nd poriod 0 +l -3 £ e +8.
i L +0 5
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