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THE INSTITUTE OF PAPZR CHEMISTRY

APPLITON, WISCOWSIN

In conjunction vith the F.E.I. Continuous Baseline Study,
elghty-one different sarple lots of 42-1b. Fourdrinier kraft linerboard
vere subr:iitted by nine different F.K,I. i:ills to The Institute of Paper
Cheristry for testing during the period September 1 through Septerber 30.
In addition to the 42-1b, kraft linerboard, seven sa:ples of special
drut stock were also subnitted for evaluation by one of the participating
millss The results on the spscial stock are tabulated separately in this
reporte A tabulation of the nurber of saples classified dccording to

mill nay be seen in Toble I.

TABLE I

DISTRIBUTION OF 42-L3B. LINZRIOARD SAMPLIS

Mill Cede Samples Submitted

A 9
3 13 -
C 7
D 18

&l
o
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These sample lots were tested for basis weight, caliper,
bursting strength, G. E. puncture, and Hlmendorf tear, A comparison of
the average strength results for each mill may be seen in Table II and
ls graphically presented in Figurés 1 tob inclusive, In addition to
a comparison of the mill averages, Tahle II also shows the current FeXeles
averages, the cumalative Fo.X.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 period in the casze of this report is
September 1 through September 30. The FaK.I. index 1s obtained as

follows:

current F.X.I. average
e x 100 = F.E.I. index
cumlative F.K.I. average Tl o (ﬂb

The F.K.I. index provides a ready means of compariﬁg the cur-
rent quality with previous results. For example, the current F.E.Il.
average basis weight is 42.9 1b., and the cumulative F.XK.I. average
basls weight is 43;2,1h. Hence, the inde:x: for basis weizht determined
in per cent as indicated above is 99.3%. This signifies that the cur—
rent average basis weight is slightly lower than the cumumlative average,
vhich in this case covered the period from July 25, 1947, through

Auzust 31, 1950?

A comparison of the results in Table II and Figure I shous
that the average basis weight results for all ﬁilla conform to the 42~1b,
specification set forth in Rule 41, Mill B has the highest average
basis veight, it being 43.9 lb. or approximately 4.5% higher than the
42-1be specification. On the other hand, Mill P has the lowest average

basis weight, it being 42,0 1b., the same as the 42-1b., specification.
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The amount by which the nills exceed the 42~1b. swecification

is ap follows:

Mill Code Per Cent
A lekt
' 3 a5
¢ - 1.9
D 3l
) —
¢ F 0
G 2.6
5 17
)
s I 249
' J 1.9
%
. A comparison of the aver#ge basies weight data for the previous

period with the current F.,K.I. average indicates that the basis welght

e

is slightiy lower.

b

A comparison of the average caliper wvalues for the various

nills (see Figure 2) shows that the mill averages vary from a low of

12,9 for Mill A to a high of 14,1 for Mill 3, the average being 13.6

which is somewhat lower than the cummlative average of 14.4.

-

W Ty o Y

The average bursting strength values obtaliaed for each nill

‘are graphically shown in Figure 3, It may be observed that the average

bursting strength values for the various mills range from a low of 101
for Mill I to a high of 107 for Mills D and F. The current F.K,I.

. ; average bursting streangth is 105, slightly lower than the cumulative

‘ _ average of 106. R

.
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The data of Table II and Figure 4 show that the average G. D
puncture result for all mills ie 35 units. It may be seen that Mill D
has the highest average Ge E. puncture value and Mill J the lowest
value, The current F.f.I1. average for G. E. puncture of 35 units is

slightly lower than the cumulative F,K.I. average of 37 units.

A graphic comparison of the Elmendorf tear results for the
various mills is given in Figures 5 and 6. The data of Table II show
that }ill D has the hizhest average machine directlion tear value, As
noted above, Mill D also has the highest average bursting strength and
Go Ee puncture values, Mill A has the lowest average machine direction
tear walue. Mill D has the highest average across-machine direction
tear value while Mill J has the lowests It may be seen in Figure 6
that Mill J also pas the lowest average Ge. L. puncﬁﬁre value.l It may
be noted that the current F.K.I. average machine and across—machine

direction tear results are lower than the cumulative averages.

A ecomparison of the FoX,I. indexes indicates that, for the

current period, all the test aversges are lower than the respsctive

cumulative averages.

In order to compare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables III
to XIIT for Mills A to J, respectively. In addition to the current
averages, cumlative averages for each mill, together with the mill
factor and mill index, are given for each mill. fThe cumulative mill
average is the average test result obtained on the samples submitted

by the particular mill up to, but not including, the current average.
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The mill factor and the mill index are obtained a2s follows:

current mill averace
cumulative mill average

x 100 = mill factor (%)

current mill average
curmlative F.K.I, averaze

x 100 = mill index (%)

The mill factor and the mill index serve as a ready means
for comparing the current mill results eit@er with the previous results
for that particular nill or with the cumulative F.XK.I. resuits. As the
test data accumulate, the factors and indexes will have added significance.
The reports 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 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 basis of the gheet finish. The summarized results

ars ag follows:

Wo, of Sample Lots

Mill Code WeFe Du¥Fs  Misc,
A o¥
3 13%
0 6 1
D 10 8
o _— — -
F gk
G 8
E 6*

(Continued on next page)
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Mill Code WeFe  DaF.
I Vha
R J
* (One side only.
*k  gpray finish,
g - k&% Semi-water finish,
, .

a water finish on their 42-1b, linerboard.
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iToe of Sample Lots

Misc.

L e ke

The results indicate that a mjority of the mills are using
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Figure 5
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Ag a supplementary part of the Continuous Baseline Study,

.coimarisons of the mill fest results with tiiose obtained at The Institute

of Paper Chemistry on corresponding samiles have been included in this

report. Ag may be noted in Table IV, the atmospheric conditions used

prior to and during the testing period varied considerably.

Hill
Code

bl

)

e B

TABLT XIV

Preconditioning
RhH-, Temp., Time,
% ° =, hro

Yo preconditioning

55-92  71-90 1/2
53-65 73-75 2144
34-35 7174 8

Yo preconditioning
o preconditioning
50 73 24
No wreconditioning
o preconditioning

Wo preconditioning

Conditinning
ReHe, Tenrd., Time,
% ° 7. hr.
5Ol 72~7L 2448
50 70 24
53-65  73-75 24-72
50 4y 16
57-65  80-94 -

Yo conditioning

50 73 24
50 73 24
38-71 7894 -

5153  72-74 1/2

A summary of the mill comporisons for the current period as

comared with the previeous period may be seen in Tables XV and XVI,

respectively.

The cemparisons for the various nills are given in

Pables XVII to XXVI, inelusive, for the 42-1b. liner samples. A com—

parison of the special drum stock is given in Table XYVII.

In all the

comparisons given in Tables XV to XXVII, inclusive, the Institute’s

test values have been used as the reference line,

B e

[FPR
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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. Table XV shous the average difference encountered
in the comparison of Institute and mill resulis for the sample lots
submitted by each mill for the current meriod, as well as the maximm
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 e;ch test and
each mill, In addition, for purposés of comparison, the average per—

centage differences for the preceding two periods are shown.

It may be noted in Tahkle XVI that the maximum variation in
the average basis welght between the results of the Institute and those
of a given mill on corresponding samples is one per cent for the cur-
rent period, Thig figure comparses favorably with the maximum variation
of (0.9 per cent for the precedinsz two periods., ITurther, it may be
noted that the average basis weight results for #¥ills H and J are higher
than those for the Institute, whereas the average resnlts for Mills B,
0, D, G and I are lowver, and those for [iills A and F are the same. The

agreenent in basis welght results is very good for the current period,

The maximum variation in caliner for the current vericd is
Tour per cent. Gompared with the values for the Institute, the average
results for Mills A and J are higher, whereas the average results for
Millg B, ¢, D, P, G, H, and I are lower. Tone of these differcnces

appear to be significantly large with the possible exception of the

variation for Mill F which has been the sane for the last three periods.

P P
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It may be noted in Table XVI that the bursting strength results

 show a maximm variation of gix per cent for the current perisd., The

: resnlts for Mills &, B, 0, G, H, and I are higher than those for the

Institute, the results for Mills ¥ and J are lower, and the result for
i1l D is the same. The agreement in bhursting strength results is good

for the current period, Only the variation for Mill A appears to Le e;—

cesgive.

The G. B. puncture results exhibit a maximum variation of
fourteen per cen£ for‘the current perlods Compared with the values for
the Institute, the results for Mills Ay By C, and ¥ are higher, the
results for Mills G and H are lower, and the results for Mills I ond J
are tﬁe same, The agreement between the Institute and mill results dig
excellent with the exception of the variation for Mill F which is very

large.

It may be seen in Table XV that the averagze machine direction
tear results for Mills A, ¢, F, I, zad J are higher than these for
the Iastitute, whereas the average results for Mills B, D, G, and H are
lower, The maximum variation for the current period is fourteen per
cents The differences encountered for Mills ™, ¢, D, and I appear to
be rather large. Mill T has exhibited a variation of fourteen per cent

for the last three periods,

With regard to the across—-machine direction tear results, it
may be noted that the average results for Mills A, €, #, I, and J are

hizher than those for the Institute, while the average results for

r
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#ills B, D, G, and E are lower. A maximum variation of fourteen wer ceat

is noted for the current period, The differences encountered for Lills

By Oy and I appear te be incompatibdle with the variations for the other

millse
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TABLZ XV
STHZARY OF TEST RISULY COMPARISOUS

" Average 1iill and Mills*®
Institute Results A 3 c D 0! F G H I J
¥o. Saunles Corpared 9 13 " 18 0 9 8 6 7 b :
Basis Velsht
" Institute . 2.6 43,0 42,8 h3,3 -~ 42,0 43.1 h42.7 b3.2 42,8
Mill 42,6 43,3 h2.h 43,1 -~ 42,0 42.8 43.3 43.0 L2.9
Av. difference** 0.0 ~0.6 =04 -042 -~ 0.0 =0.3 +0.6 0,2 0.1
. Max. difference*** 10.3 -1.3 =0.8 =0.7 -~ FL.Z2 0.9 +1.2 ~0.4 4042 »
. Caliper ’
Institute 12,9 14,1 13.9 13.9 ——— 13.8 13.3 '13.6 14,0 13.4
- Mill 131 13.7 13.6 136 == 132 1249 138 13,7 135 .
s Ave differenced* 0.2 0.4 =0.3 =043 —~ =0,5 -0.4 0.2 -0.3 0.2 :
laxe Qiffersnce®* %  41e2 =140 0.4 0.8 == -0,9 =0.8 =~1.5 -0.5 +0.3
Bursting Strength X
- Institute 103 103 105 107 — 107 105 igs 101 105 :
Mill 109 106 108 107 — 103 105 107 106 101 $
- Av. difference®¥ +6 43 +3 S b+l +2 +5 -k :
Max. difference™®** 12 +7 +6 e -10 +7 +5  +12 ~9 :
G. T. Puncture f
« . Institute 33 35 37 39 e~ 36 35 3h 34 32 g
Mila 3L 36 38 e b1 34 33 3% 32 '
Av, difference™* +1. +1 +1, — —— +5 ~1 -1 0 0 E
Maxe differencet* +3 +5 w2 e +8 -3 -2 2 +1

" Tearing Strength, in

Institute 347 390 371 415 — 389 348 355 351 351 ;
Mill ' kg 341 Bz 368 - o8 323 31 bor 376
Ave difference** 2 =bg 4l A7 e +19 =25 <14 450 425

Maxe. difference®s* 126 93  +55 =79  —— +63 -4y 31 +85 42

Tearing Strength, across

o - Institute 382  L4o9 15 435 -~ W25 384 Lo3 Lok 361

Mill 3832 370 4p1 b1y —- Lsé 367 kol AED 389
Av. Gifference®* #1  ~39 456 20 - +31 =17 -2  +56 428 .
Maxs difference** 430 -87 +80 =36 - 82 -ho 21 #1092 438 -
*  Comparison based on avérages involves only those samples on which nill test é
data were submitted. \ :
ke

Average difference is the difference between the Institute mill average and
the mill averagze based on mill test data. :

#ew lMasipum difforence encountered in comparing the Institute average and the
mill average for any sample submitted vy that particular mill.
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TARLE XVI
SUMMARY OF 58T RISULTS~-COi PARISON BY FPTRIODS Vo
; Tearing Tearing
Basis Bursting G. Ea Strength, Strength,
Weight Caliper Strength Puncture in across
Mill A
Current neriod 0 +2 +5 +3 +0.6 +0a3
38th period +0.7 ~0.8 +7 +6 +9 +2,8
37th period +0.5 -2 +3 +6 +3 L
' 4
4 w11 B
‘1 Current wmeriod -1 =3 +3 +3 =13 -10
: 38th pericd +0.2 -3 +4 +3 ~11 7
k 37th period ~0e5 0 +3 +6 -9 -7
Mi1l C _ T
‘ ‘Current neriod ~0e9 -2 +3 +3 +11 +173
] 38th period -0.7 ~0.7 +3 +3 +7 +10
‘ j?ﬁh period 0 . -1 +3 +5 +7 +3
Mill D .
] Current period ) =2 0 —— ~11 -5
E 38th period ~0.2 -2 ~0,9 - -8 -1
: 37tk period 0.7 -2 by —-— -9 _ L
1 min =
3 .Current period . - — — — _—
- 38th period — — — — —_ —_
) 37th period e — — —— - —_
4ill 7 _
E Current meriod 0 —Ly ~l +14 +5 +7
L1 38th period ~0.7 L} ~3 +10 0 +1
] 37%h period -0.7 Ly —6 +5 +2 +3
% Miil ¢
i Current period ~0.7 -3 +1 3 4 ~i
; 38th period +0 o2 ~-0.7 0 o] -2 +1 ;i
37th period 0 +.7 ~0.8 +6 +7 +9 .
§ Mill =
: ' Current meriod +1 -1 +2 -3 —} ~045
] 38th period +0.5 +2 +2 -3 ~10 6
37th period +0.9 -1 +2 -6 ~11 -3
Mitl 1 -
! Current weriod ~0.5 -2 +5 0 +14 +14
: 38th period ~0e5 —l +5 —_— +1h 40
' 37th period ~0.9 -3 +6 - +14 +12
Mili g , o
Current neriod +0.2 +1 L} 0 +7 +3 K
38th period -0.9 +2 -6 +6 +3 +10 :
37th period -0 o2 +0.7 -1 +5 +.3 +3
1
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