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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

In conjunction with the F.K.I. Continuous Baseline Study,
The Institute of Paper Chemlstry has been directed to identify the partici;
pating mills by means of a scrambled system of code letters. Under this'
system, which was initiated in Progress Report 105, each mill is identified

by a code letter different from that used for the previous month,

During the period from January 1 to January 31, ninety-one
different sample lots of 42-1b. Fourdrinier kraft linerboard were sub-
mitted by seventeen different F.K.I. mills to The Institute of Paper
Chemistry for testing. In .addition, one éample of drum linerboard and
one sample of miscellaneous linerboard were submitted for evaluation by
one of the participeting mills; the results for this sample are tabulated
separately. A tabulation of the number of samples classified according
to mill may be seen in Table I,

| TABLE I
- DISTRIBUTION OF 42-LB, LINERBOARD SAMFLES

Mill Code Samples Submitted
A 10
B 4
c 0
D 9
E 3
F 12
G 8
H 6
I 6
J Lo
K 3
L 4
M 2
N 5
0 2
P 8
Q 1
8 ke
Total 91
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These sample lots were tested for basis weight, caliper, burst-
ing strength, and Elmendorf tear. The average strength results for each
mill may be seen in Table II and are graphically presented in Figures 1 to
5 In addition to a comparison of the mill averages for the variocus tests,
Table I also shows the current F.K.I, averages, the cumlative F.K.I,
averages, and the Fo.Kol. indexes, The cumulative F.K.Il. average is based
on the results for the previous twelve months excluding the current period.
Hence, in the case of the current report, it covers the period from
Jenuary 1, 1956, to December 31, 1956, The FoKoI. indexes are obtained
as follows?

current F.K.I, average x 100 = F,K.I, index (%)
cumulative F.K.I. average

The F,KsI. index provides a ready means of comparing the current
quality with previous results., For example, the current F.K.I. average
basis weight is 43.1 lbo, end the cumulative F,K.Il, average basis weight
is 43,0 1lb. Hence, the index for basis weight determined in per cent as
indicated above is 100.2, This signifies that the ;urrent average basis

weight is slightly higher than the cumlative average,

A comparison of the results in Table II and Figure 1 shows that
the average basis weight resuits for all mills conform to the 42-1b,
specification set forth in Rule 41. Mill K had the highest average - !
basis weight, it being 4402 lbo or approximately 5.2% higher than the |

- 42-1b. specification. On the other hand, Mill E had the lowest average
basis weight, it being 42.3 lb. or approximately 0.7% higher than the 42-lb.

specification.
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The amount by which the¢ mills vary from the 42-1b, specification
is as followss
Mill Code Per Cent

+4.0
+204
+3¢3
+0.7

HtoOQ W

+2.6
+1.7
+2.9
+1lo4
+2,9

LHT O\

+5.2
+1.9
+209
+2.1
+1,0

O =

+3.3
+3,8
+2.1

oo

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

results have remained at the same level--i.e., 43,1 1lbo

A comparison of the average caliper values for the various
mills (see Figure 2) shows thet the mill averages vary from a low of ll.4
points for Mill O to a high of 13,7 points for Mill L. The current F.K.I.

average is 12,7 points, the seme as the cumlative F.K.I1. average.

The average bursting strength values obtained for each mill are
graphically pregented in Figure 3. It may be observed in Table II and

Figure 3 that the average bursting strength values for the various mills
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range from a low of 103 for Mill Q to a high of 119 for Mill L, The
current Fo.K.I, average bursting strength is 111 po.sciege, slightly higher

than the cumlative F.K.I, average of 108 posoioge

A gfaphic comparison of the Elﬁendorf tear results for the
various mills is given in Figure 4 and 5, The data of Table II show that
Mill M had the highest average machine direction.tear value of 382 units
whereas Mill B had the lowest value of 304 units, Mill N had the highest
crosa-machine direction tear value of 417 units, and Mill E had the low-
est value of 341 units. It maey be noted that the current F.K.I. average
machine direction tear result is slightly higher than the cumulative aver-
age and the cross-machine direction tear result is slightly lower than the

cumulative aversge.

A comparison of the F.K.I. indexes indicates that, for the cur-
rent period, the current F.K.I, average for caliper is the same as the
cumulative F.K.I, average, whereas the currentvFoKoIo averages for basis
weight, bursting strength and machine direction Elmendorf tear are slightly
higher than the cumulative averages, end the current F.K.I. average for
cross-machine direction Elmendorf tear is slightly lower than the respective

cumulative F.K.I. average.

In order to compare the variation within a given mill;, the test
results for each particular mill have been tabulated in Tables III to XX
for mills A to S, respectively. In addition to the current and cumlative
averages, the mill factor and mill index are given for each mill. The cu-
miletive mill average is the average test result obtained on the samples sub-
mitted by the particular mill for the previous twelve months excluding the

current period. The mill factor and the mill index are obtained as followss
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current mill average x 100 = mill factor (%)
cumulative mill average

current mill average x 100 = mill index (%)
cumulative F.K.I. average

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. The reports
also contain a comparison of the test data obtained at the mills with

test data obtained at The Institute of Faper Chemistry.

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

Table XXI.,

It may be noted in Tables III through XXI that the test data
include information about the sheet finish. The summarized reasults for

the mills which submitted sample lots during the current period are as

followss
Mill Code No. of Semple Lots
W. Fo D.F. Hch .
A 10
B 4
C 0
D 9
E 32
F 12
G 8
H 6
I 68
J L
K 3
L 4
M 2
N 5a
Q 2
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P
Q
S
RD

8 One side only
b Drum linerboard
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No, of Sample Lots
W.F, D,F. Misc..

8
18
L8
1

The results indicate that a majority of the mills are using

a water finish on their 42-1b. linerboard.
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Project 1108-13
4As a supplementary part of the Continuous Baseline Study, compari-
sons of the mill test results with those obtained at The Institute of Paper

Chemisf.;y on correpponding samples have been included in this report. As

i may be noted in Table XXII, the atmospheric conditions used prior to and
during the testing period were relatively uniform for the mills which re-

Jw o PO

4
;.<‘

‘;\\
.,s}\J o

ported this mfo:'mation. However, the conditioning periods varied considsrably.

kg TABLE XXII
L\; +.  Preconditioning Conditioning
q R.H., Temp,, Time, Re.Ha, Temp,, Time,
°°g,°.1, . % *F. hr, z *F. hr.
L A None 50 73 2,
B LB=54 65-Th 045 50 70 20448
& O o No samples submitted.
b Dot 35-36 78 8 49-50 71-72 16
‘:t.';f,'f'?ﬁ*ef Y
‘ ‘_ nf('?;'t::u. ,I'; ;. 50 70-80 24 None
Ri.".';,:‘;gw.,-‘: None 5054, 71-73 L8
@ 50 73 24 50 73 <l
H None 50 73 2L
I None 50-53 68-76 -
: J None 50 73 005
g K 50 73 21y 50 73 -
r L None 66-78 84-90 -
N None 55-56 72-73 —
K 50 13 24 None
0 None 50 73 IN
P None ) 50 vk 24
Q 66 Ty 24 72 Th 1.5
8 None L4257 72-92 0

A summary of the Institute and mill test reswlts for the current !

{jand the two previous periods. The comparisons are given in Tables
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4s a supplementary part of the Continuous Baseline Study, compari-

sons of.the mill test results with those obtained at The Institute of Paper

: chmt;?y,!on corresponding samples have been included in this report. ‘As

nay rbe' noted in Table XXII, the atmospheric conditions used prior to and

} during the testing period were relatively uniform for the mills which re-

ported this information, However, the conditloning periods varied considerably.

LB TABLE XXII
- N2 Preconditioning Conditioning
RoH., Temp., Time, R.Ha, Temps, Time,

¥ ooqqr Lot 4 .F. hro % .F. hro

A . None 50 73 24
8 B . . 48-54 6574 0.5 50 70 2448
8 0,55‘,;;,}' S Sper oy No samples submitted.
3 Dt 35-36 78 8 49-50 71-72 16
« SN
§ Bl 50 70-80 24 None
e F-, \)Q;' ‘;'N' :-‘ None 50"5L 71‘73 hB
30 50 73 24 50 73 <
it H None 50 T3 214

by None 50-53 68-76 -
; J None 50 73 0«5
1 K 50 73 2l 50 73 -
i L None 66-78 84-90 _
i M None 55-56 7273 -
: B 50 73 24 None
0 None 50 73 24
1 P None 50 73 24
i Q 66 T4 2, 72 T4 1.5
1 8 None L2-57 72.-92 0

A summary of the Institute and mill test resulta for the current
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XXV to XLII, for the 42-lb, liner samples. A comparison of the special drum
and miscellaneous stock is given in Table XLIII. In all the comparisons

+ given.in Tebles XXV to XLIII, the Institute's test values have been used

.a8 the reference line,

A comparison of the test data in Tables XXIII and XXIV reveals

"1,the level of agreement between mill and Institute data for basis weight,

Wi el

iﬁﬁﬁﬁﬁaliper, bursting strength, and Elmendorf tear., Table XXIII shows the av-
\
)5“‘

",orage difference between Institute and mill test results for all semple lots

» ' ,ggr;suhmitted by each mill for the current period. In addition, the maximum

x e

ﬂ,‘wdifferance encountered in comparing the Institute and mill test results for

i;?ééj :? 51??2 sample lot is shown. In Taeble XXIV, the average differences shown

1‘1:; r’h'ﬂs&)lt‘or each tast in Table XXIII have been calculated on a percentage basis for

t;f‘”ﬁ?ﬁ”fﬁ;ﬁ;‘mill. In addition, for purposes of comparison, the average percentage
\ ;;fferences for the preceding two periods are shown.

N It may be noted in Table XXIV that the maximum variation between
the average basis weight results of the Institute and those of a given mll
on corresponding samples 1s three per cent for the current period. By com-
parison,:the maximum percentage variation noted for the previous two periods
was five per cent., Further, it may be noted that the averags basis weight
results for Mills B, E, G, N, O and Q are higher than those for the Instituts,
the average result for Mill P is the same, and the average resulte for the
other mills are lower. None of the variations for the current period appear

to be axcessive.

The maximum variation in caliper for the current period is five

per cent, This variation is slightly lower than the maximum variation for the
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previous two periods--namely, seven per cent. Compared with the Institute's
test results, the teat results for all mills except B and I are lower. The
results for Mills B and I are the same as those for the Institute., None of

the variations appear to be excessive.

It may be noted in Table XXIV that the bursting strength results

. exhibited a maximum variation of eight per cent for the current period. The
J:‘p 45'

avarage results for Mills 4, B, H, and K are higher than those for the In-
stituto, the average regult for Mills F, I, M, and N are the same, and the re-
"i’aults for the other mills are lower. Only the variation associated with the

,3;1

ﬁfruaulta for Mi1ls E, H, and O appeared to be excessive,

.,&;
?;

: ;u ,;
g i § " It may be seen in Tables XXIIT and XXIV that the average machine

'E}&? ’diraction tear results for Mills A, B, E, H, I, N, and Q are higher than those
i ,:.’ Ao b

4 - ﬂg‘ for the Institute, whereas the results for the other mills are lower. The
maximum variation for the current period is njine per cent. The differences
aspocliated with Mills D and G may or may not be excessive--i.e., they are

borderline cases.

£

With regard to the cross-machine direction tear results, it may
be noted that the averagé results for Mills A, B, B, F, H, I, J, K, N, O,
P, and Q are higher than those for the Institute, apd the average results
for the other mills are lower. The maximum variation for the current period

is seventeen per cent, The variation noted for Mills J, N, and Q appear to

be excessive,
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Mill
A

[~

TABLE XXIV

COMPARISON OF INSTITUTE-MILL DIFFERENCES BY PERIODS

Pariod

Current,
114th
113th

Current
114th
113th

Current.
114th
113th

Current
1i4th
113th

Current

1l4th
113th

Qurrent
114th
113th

Current
1l4ith
1)3th

Current
114th
113th

Current
1lith
113th

Current,
1l4th
113th

Qurrent
1X4th
113th

Current
114th
113th

Current,
114th
113th

Current.

114th
H3th

Current

1ith
113th

Current
14th
113th

Current

14th
13th

Current.
1l4th
113th

Avorapge Differsncos, per cent

Buain
Weight

-2
-1
-2

+0.2
0
-1

-2
-2

0.2
0.9
0.9

+3
2
~1
-2
0.9
+0.5

+0.9
0.5

0.7

0.7

+2
-2
+5
-2

-1

Caliper

oko Lbbh

+0.8

E S

bhh bbb obd

[ 8

Burating
Strangth

+5
+0.9
+3

+2
+2
+

0.9
0

-2
+0.9
‘0.9

-6

-6

o]
43
+,

~0.9
~0.9
0

+6
+5
+0,9

0
-3
0

-3
-3
+1

+3
o]
+5

-8
-3
-5

0o
+3
-4

0
+1
+3

-7
-3
b

-5
-3

-3
-4
-6

-4
-4
-2

Page 32
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Tearing Strength,

In

0.3
+7
+9

+,
0.6
+7

-18
-18

-9
-5
-7

.

-2

7
-5
-

-9
-12
-2

+2
2
+0.9

+5
+3
+5

-4
+6

N~

0.6

-6
-l
+5

-8
-5
-8

-2
+5
+1h

+2
-7
7

-5
-12
=6

-1
+2

+,
+22
+8

-5
-4
0.9

Acroan

+5
+6
+8

+3
+1
+9

-4
-7

-5
-3
-2

+8

+3

+0,7
2
~2

-2
-2
+2

il
+5
+7

+7
+5
*5

+13
+1
208

+3
+5
+9

-1
-1
40,3

-3
+3
+11

+17
+7
+19

+0.6
=5
-3

+1
+6

+13
+16
+5
-2

+0.3
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COMPARISON OF INSTITUTE AND MILL DATA--JANUARY 1 THROUGE JANUARY 31, 1957 (contimed)

——— mgat

TABLE IXV1

MILL B — 42-LB. LINEHBOARD

Acr

Elmendorf Tear,
g./shest
IPC Mill Diff,

In

IPC M1l DAfE.

Bursting
Strength,
S,1 age

Caliper,
ints

Do
IPC Mill Diff.

Basis Welght,
b,

IPC Mill Diff,

Mch.

Date

File

No.

IPC Mi11l Diff.

Made No.

Finish

Fourdrinier Kraft Boerd Institute, Inc.
Project 1108-13

107 109 +2 304 315 +11 358 369 +1

0.0

12.7 12.7

43.0 43.1 +0.1

Current Mill Average:

TABLE XXIVII

MILL C -- 42.1B. LINERBOARD

No Samples Submitted

Page 34
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Srhis average includes the readings for one or more specimens which tore beyond the 3/8-inch 1imit.

A1l "current mill average" data are calculated from the totals of the indlividual readings.

Note:
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