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( TH: INSTITUTZ OF PAPXR CHIMISTHY

Appleton, Wisconsin

In conjunction with the #,K,I. Continuous Paseline Study,
one hundred and five different sample lots of 42-1b, Fourd}inier kraft
linerboard were submitted by twelve differemt F.K.I. mills to The
Institute of Paper Chen@étry for testing during the period Ma;ch 1
through March 31, In addition to the 42-1b, kraft linerboard, six
samples of special drum stock were also submitted for evaluation by
one of the participating mills. The results on the speclal stock are J
tabulated separately in this‘report. A tabulation of the number of

samples classified according to mill may be seen in Table I,

TABLE I

DISTRIBUTION OF L2-IB, LINIRBOARD SAMPLES

M{1l Code Samples Submitted

A - 12

B 16

y 8

D 11

E 3

i 13

G 10

' H 8
I 8

J 8

X 0

L 4

N h
105
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These sample lots were tested for basie weight, caliper,
bursting strength, G, E, puncture, and Elmendorf tear, The average
strength results for each mill may be seen in Table II and are graphi-
cally presented in Fgures 1 to 6, In addition to a comparison of the
mill averages for the various tests, Table II alse shows the current
¥, K,I, averagges, the cumulative F.K.I. averages, and the F.K,I. indexes,
The cumulative F,K.I, average includes 2ll the results up to but not
including the current period; the current period in the case of this
report is March 1 through March 31, The F.K,I, indexes are obtained
as follows:?

current ¥,K. I, aversge _ y
. cumuilative 7.X.I, average * 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.K.I,

" average basis weight is 43,0 1b,, and the cumilative ¥,K.I. average
basis weight is 43,1 1b, Hence, the_index for basis weight determined
-in per cent as indicated above is 99,8, This signifies that the current
average basis weight 1s slightly lower than the cumulative average,

vhich in this case covered the period from July 25, 1947, through

February 28, 1953,

A comparison of the results in Table II and Figure 1 shoﬁs
that with the exception of Mill E, the average basis weight results for
all mills conform to the 42-1b, specification set forth in Rule 41,
Mi11l D has the highest avzrage basis welght, it being 43,8 1b, or
approximately 4,3% higher than the 42-1b, specification. On the other

hand, M11 E has the lowest average basis weight, it being 41,9 1b,,

approximately 0,2% lower than the 42-1b, specification.
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The amount by which the mills vary from the 42-1b, specifica-

tion 1s as follows:

Mill Code Per Cent
A +3,1
B +3.8
e +2.6
T +,3
5 ~0,2
F +2,4
G 3,3
H +1.9
I +1,7
J +0.7
K PO

L +2,4
M +3.3

A comparison 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 various
mills (see Figure 2) shows that the mill averages vary from a low of
12,3 for Mill H to a high of 14,1 for Mill C, the average being 13,2

which is somewhat lower than the cumulative average of 13.9.

The average tursting strength values obtained for each mill

are graphically presented in 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 105 for Mill ¥ to a high of 118 for Mill M, The current F.K.I.
average bursting strength is 110, somewhat higher than the cumulative

average of 106,

The data of Table II and Figure 4 show that the average
G. B, puncture result for all mills is 35 units, Mill D has the highest
G. I, puncture average, 39 units, and Mill 3 has the lowest average,
31 units, The current F.K.I, G. E. puncture average of 35 units is

slightly lower than the cumlative ¥.,K.I. average which is 36 units,

A graphic comparison of the Flmendorf tear resulte for the
various mills is given in Figures 5 and 6, The da£a of Table II show
that Mill E has the highést average machine direction tear value while
Mi1l B has the lowest, Mi11 D has the highest average cross-machine
direction tear value, whereas Mill E hss the lowest value, It may bé
noted that the current ¥.K,I, average machine and cross-machine direc-

tion tear results are lower than the cumlative averages,

A comparison of the F,K.Y, indexes indicates that, for the
current period, the current ¥, K.I. averages for basis weight, caliper,
G. I, puncture, end Elmendorf tear are lover than the respective cumula-
tive F.X.I., avernges, whereas the current F,I{,I. average for bursting

strength is higher,

In order t¢ 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
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average bursting strength values for the various mills range froma low
of 105 for Mill ¥ to a high of 118 for Mill M, The current F.X.I,
average bursting strength is 110, somewhat higher than the cumulative

average of 106,

The data of Table II and Figure 4 show that the average
G. E, puncture result for all mills is 35 units, Mill D has the higsest
G. D, puncture average, 39 units, and Mill B has the lowest average,
31 units, The current'F.K;I.'G. E. puncture average of 35 units is

slightly lower than the cumulative F.X.I. average which is 36 units,

A graphic comparison of the Elmendorf tear results for the
varicus mills is given in Pigures 5 and 6, The data of Table II show
that Mill B has the highest average machine direction tear value while |
Mill B has the lowest, Mill I has the highest average cross—-machine
direétion tear value, whereas Mill E has the lowest value., It my be .
noted that the current F.K.I, average Haehine and cross-machine direc—

tlon tear results are lower than the cumtlative averages,

A comparison of the ¥.K,I, indexes indicates that, for the
current period, the current ¥.K.I. averages for basis weight, caliper,
G. I, puncture, and Elmendorf tear are lovwer than the respective cumula-
tive ¥F.X.I. avernges, whereas the current F,K,I, average for dbursting

strength is higher,

In order te ecompare the variation within a given mill, the
test results for each particular mill have been tabulated in Tables

IIT to XV for Mills A to M, respectively. In addition to the current
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and cumlative averages, the mill factor and mill index are given for
each mill, The cumulative mill average is the average test result
obtained on the samples subml £t ed 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 average 100= m1] fact
cumilative mill average * 1 factor (%)

current mill average 100 =
cumilative F.K.I. average - 00 = mill index (%)

The mill factor and the mill index serve as a ready means
for comparing the current mill results elther with the previcus resulis
for that particular mill or with the cumulative ¥.K,I, results, As
the test data accumlate, the factors and indexes acquire added signi-
.ficance. The reports also contain a comparison of the test data
obtained at the mills with test date obtgined at The Institute of

Faper Chemistry.

The results obtained on the special 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 sample lots during the current period are

as follows: .o
o, of Sample Lots

Mill Code W, D.F, . Misc,
A 122
3 162
¢ 8
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No. of Sample Lots
Mill Cede W. %, D F, Mge,

D 10 1
: g 2, 3 16 3Pe
¥ 13
G 10
H g2
I 82
J gd
L 4°
M [

& tne side only.

b Trum linerboard.

¢ Sheet finish not reported
Semi-water finish

The results indicate that a mpjority of the mills are using

a water finish on their 42-1b. linerboard.
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Pigure 5
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TABLE XIV

JF INDIVIDUAL TEST LOTS—MARCH 1 THROUGH MARCH 31, 1953 (continued)
Bursting G.E. Elmendorf Tear,
. Weight, Caliper, Strength, Puncture, g./sheet
b. points PeSel. gage units In Across
Mine Av. Max, Min, Av, Max, Min., Av. Max, Min, Av, Max, Min. Av. Max, Min.
Miil I—42-1b. Linerboard
3.0 43.9 15.0 13.9 14.3 135 95 116 40 34 37 K16 320 uqom L56 376
Ouy 41.9 14,9 13.0 13.9 121 91 106 38 32 35 384 320 353* 416 1336
L0 43,0 13,9 12,1 12.9 128 78 101 LO 32 36 L08 296 357 432 344
2.2 43.1 14,1 12.3 13.0 132 83 110 38 34 36 376 296 345% 416 344
43.0 13.5 108 36 359
43.0 13.7 106 36 361
100.0 98,5 101.9 10C.0 99.4
99.8 97.1 101.9 100.0 96.5
TABLE XV
Mill M—{2-1b. Linerboard
b 43.2  1h.2 13.4 13.9 133 106 119 38 34, 36 456 38, 4170 424 384
‘ol 434l lheb 13.2 14,0 146 g8 113 40 33 36 L8O 320 382 512 368
'e? 439 1lhol 13.2 13.8 135 75 116 38 33 36 416 352 uqu 456 LG
w2 43.1  13.8 13.0 13.4 144, 90 122 135 30 33 440 312 366 480 384
L3k 13.7 118 35 386
42.8 13.7 106 36 388
101.4 100,0 111.3 97,2 99,5
100.7 98.6 111.3 97.2 103.8

e specimens which tore beyond the 3/8-inch limit.
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As a supplementary part of the Continuous Baseline Study,
comparisons of the mlll test results with those obtained at The Institute
of Paper Chemistry on corresponding samples have been included in this
report, As may be noted in Table.XVII, the atmospheric conditions used

prior to and during the testing period varied considerably.

TABLE XVII
‘ Preconditioning " Cendit ioning
Mi1l R.,H.,, Temp,, Time, R,H,, Temp,, Time,
Code ° 7, hr, ° ¥, hr,
A None ‘ 32~76 L8-83 -—
B 39-68 6976 0.5 50 70 2U~96
C 50 73 L8~96 50 73 2-6
D 30-32  77-78 8 50-53  71-~72 16
b3 None . W-46 78-80 —
P Non‘e L1-65 70-78 48
G None 50- 73 2lb-72
H None 50 73 24
I None 21~-44  72-88 -
J None 50 72 0.5
X ¥o samples submitted,
L None 7-61  80-8L4 -
L None 27-62  76-80  —

B None h6-73  72-78 -
¥ Drum linsrboard,

A summary of the mil) comparisons for the current period as

compared with the previous period may be scen in Tables XVIII and XIX,
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respectively. The comparison for the varlous mills is given in Tables
XX to XXXII, for the L2-1b, 1liner samles, A comparison of the special
drum stock is given in Table XXXIII, In all the comparisons given in
Table XVIII to XXXIII, the Institute's %test values have been used as

the reference line,

A comparison of the test data in Tables XVIII and XIX indi~
cates thet in the majority of cases there is good agreement between the
mi1t and Institute data, Table XVIIT shows the average difference
encountered in the comparison of Institute and mill results for the
gample lots submitted by each mill for the current period, as well as
the maximum difference encountered in comparing the Institute and mill
tegt results for a given sample lot, In Table XIX, the average differ-
ences shown for each test in Table XVIII have been calculated on a
pefcentage basis for each mill, In addition, for purposes of comparison,
the average percentage differences for the preceding two periods are

shown,

, It may be noted in Table XIX that the maximum variation
between the avera~e basis weight results of the Inatitute and those
of a given mlll on corresponding samples is three per cent for the cur—
rent period. This figure compares favorably with the maximum variation
of two per cent for the prsceding two periods, Further, it may be
noted that the averaze basis weight reswlts for Miils E and H are
higher than those for the Institute, whereas the results for Mills A,
3, , ¥, I, J, L, and M are lower, and the results for Mills C and G

arc the same, In general, the agrecment in basis weight results is

very good for the current pericd,
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The maximum variation In caliper for the current period is
eight per cent., Compared with the v‘alﬁes for the Institute, the average
results for Mills A, B, C, D, B, F, I, J, 1, and M are lower vhile the
average results for Mills G and E are the same., The accord between
Institute and mill caliper wvalues is good with the exception of Mills

3 and M.

It may be noted in Table XIX that the bursting strength
results exhibit a maximum variation of elght per cent for the current
period, The average results for Mills 4, C, ¥, G, L, end M are higher
than those for the Institute, wherems the results for Mills B, D, E, I,

and J are lower and the result for Mill H is the same., The agreement

> 4in bursting strenmgth reaultg 18 good except for Mills E and F,

The G, E, puncture resulte oxhibit a maximum variation of
thirteen per cent for the current period. Compared with the values

for the Institute, the results for Mills F and G are higher, whereas

the results for Mills 4, B, C, &, I, and M are lower and the results

for Mills H and J are the same. The sgreement between the Institute
and mil1) results is good with the exception of the variation for

Mills B, ¥, and I,

It may be seen in Table XIX that the average machine direction
tear results for all mills are lower than those for the Institute, The
ma:imum variation for the current period is twenty per cent. The

differences encountered for Mills B, 3, L, and M sppear to be excessive,

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

Day be noted that the average results for Mills €, D, P, and J are
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higher than those for the Institute whereas the average results for
the other mills are lowsr, The maximum variation for the current
period is fifteen per cent, Only the difference for Mill ¥ appears to

be excesslive,

rw pEmEre e
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f Mil1l
i Av, DLff **
8 Max UDLPf, ***-1, 13

1 Institute

Fourdrinier Kraft Board Institute, Inc.

Project 11

A

¥o. Samples

Compared 12

Institute 43,3
42,9

0.4

,

i Institute 12,6
{ Av, DAfE.** -0,2

§ Max, DAff.***-0.5

! 111
i Ni11, ") 113
A Av, DAff,** 42
¢ Max, DIff,*%* +6
¢ Institute gL
7 M111 33
U Av, Diff,er 1]
i) Mﬂx. Diff.*** ""5
; Inastitute 343

Mi11 333

. Av, DAff, ** .70

M&I. Diff. ok ""39

Institute 391
Mil11
Av, DAff ** _3>

Max, DIff, *** _pg

. Comparison based on averages involves only those samples on which mill test

08~B

B
16

3,6
3,2
-0, 4
-0,6

115
113
-2

31
27
-4

323
276
-47
~95

. data vere submitted.
Average difference is the difference between the Institute mill averags and
e the mill average based on mill test data.
Ueximum difference encountered in comparing the Institute average and the mill
average for any sample submitted by that particular miil.

TABLE XVIII

Progress

SUMMARY OF T3ST RESULT COMPARISONS
(Average Mill and Institute Results)

14,1
13.4
-0.7
-0.9

112
113
+1
)

36
34
~2
-4

367
356
-11
—24

410
420
+10
+22

Milla*

D b} F G
11 3 13 10
Basis Welght
43,8 41,9 43,0 43,4
k3.4 42,1 42,9 W34
-0, 4 +0,2 -0,1 0,0
""1.0 :0.8 "'0.9 -'004
Calipar
13,1 13,9 13,0 12,6
12,7 12.8 12,5 12.6
-'0.1" "’1.1 "0.5 0.0
-0.5 -1.5 =1.0 +0.5
Burstinz Strongth
109 110 105 109
108 101 111 113

-1 -9 +6 +H
-5 =12 410 +14
G. E, Puncture
39 g1 38 35
- 32 L1 37
— -2 +3 +2
— =5 45 -6
Tearing Strength, in
386 402 398 348
382 322 382 327
-4 80 =16 -21
=38 -~141 =62 ~60
Tearing Strength, across
431 365 430 387
42 312 431 377
+11 =53 +1  ~10
+36 -83 48 -8

H I
8 8
42.8 hz.?
43,3 42,5
+005 -002
+1,0 =0.7
12,3 13,2
12,3 12.8
0,0 -0.4
-0,2 -0.6
107 110
107 109

0 -1
-5 ~7
34 32
34 29

0 -3
-4 -5

346 339
325 32b4
-21  -15%
-37 45
400 390
376 389
-24 -1
~hQ 427
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13.2 13.5
13.1 13,0
-0,1 -0,5
+0,2 =0.8
109 108
108 109
-1 +1
“3 +5
33 36
33 -
0 ——
-
363 359
356 307
-7 =52
~27 =74
382 389
397 1362
+15 =27
+33 -39

386
347
-39
_89

518
400
-18
=52
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Mi1l A
Current period
68th period
67th period
Mill B
Current period
68th period
67th period
Mill ¢
Current period
68th pertod
67th period
Mill D
Current period
68th period
67th pericd
Mill 2
Current period
68th period
€7th period

M) ¥

Current veriod

68th period

67th period
Mill ¢

Current period

68th period

67th period
Mill B

Current perfod

68th per1od

67th period
Mill 1

Current period

68th period

67th period
ML11 J

Current period

68th period

67th period
Mial T

Current period

68th period

67th period
Mi11 ¥

Current period

68th period

67th period

Basis
Weight

TABIZ XIX
SUMMARY OF TEST RESULTS-~COMPARISOYN BY PERINDS
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Average Dif ference, per cent

Caliper

-2

-2
-2

Bursting G, E,
Strength  Puncture

*2, =3
+2 +3
+0,9 0
-2 -13
-0.9 -10
"‘0 [ 9 -lu‘
+0,9 ~6
+2 -3
+00 9 -3
-0,9 —
-2 —_——

0 -
-8 -6
-8 -3
~9 +15
+6 +8
+6 +5
-2 +11
+y +
—-p +9
+1 +15

0 0

0 ~3
+ -3
-0,9 -9
0 -12
-0,9 =&
-0,9 0
-3 =3
-5 +3
+0.9 ——
+h -
.9 -
+3 -3
+ -3
+5 -11

Tearing Strength

In Acrogs
-3 ~3
+] -0,3
-3 -5

-15 -7
-5 ~0,3
-6
-3 +2
-2 +1
+0,9 +5
-1 +3
"'Oo 3 +3
~6 +2

~20 ~15

=10 -6

=17 =17
- 4+0,2
-7 ~{}
-6 -3
-5 -0,8
-8 =5
-6 6
-h —~l
-8 ~5
~i -0.3
+2 +6
-2 +2
-2 +4
+0.3 +3
-1 +2

-14 =7
~7 =l
-5 C=0,8

=10 -4
-2 +5
+6 +8
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