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In conjunction with the F,K.I, Continuous Baseline Study,
seventy-one different samdle lots of 42-1b, Fourdrinler kraft linerboard
were submitted by nine different F,17,I., mills to The Institute of Paper
Chemistry for testing during the period November 1 through ¥ovember 30,
In addition to the 42-1b. kraft linerboard, four samples of special
drum stock were also submitted for evaluation by one of the participating
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,

TABELE I

DISTRIFUTION OF 42-LB, LIFZRBOAFD SAMPLES

Mill Code Samples Submitted
A Ly
B | 10
c 10
D 11

t<d
<

¥ ?
G 8

- B 11
3 10

71

The above samle lots were tested for basis welght, caliper,

bursting strength, G. 3. puncture, and Clmendorf tear, A comparison of




Fourdrinier EKraft Board Institute Page 2
Project 1108-B Progress Report 17

the average strength results for each mill may be seen in Table II and
granhically presented in Figures 1 to 6, inclusive, In addition to a
comparison of the mill averages, Table II also showe the cumlative F,K,I.
averages and the F,K,I, indexes, The cumulative F,K.I. averages include
all the results ﬁp to btut not including the current period; the current
period in the case of this revort is November 1 through Yovember 30,

The F,K,I. index is obtained as follows:

cgzzizgzvi.g:é:I?v:;z%ige x 100 = F.K. 1. index (%)
The F.XK.I. index provides a ready means of comparing the cur—
rent quality with previous results, For example, the current F.K,I,
average basls welght is 43.1 1b., ané the cumulative F,K.I. average
basis welght is also 43,1. Hence, the index for basis welght determined
in ver cent as indicated above isg 100.0%. This signifies that the qurrent
average basis weight is the same as the cumulative.average, which in

this case covered the period from July 25, 1947, through October 31, 1948,

A comparisén of the results in Table II and Flgure I shows that
the average basis weight for all mills submitting samples is above the 42~
1b, specification set forth in Rule 41, Mill B has the highest average
basis-weight, it being 43.9 1b, or approximately 4.5% higher than the
L2-1b, specification, On the other hand, Mill G has the lowest average
basis weight, it being 42.5 1b, or approximately 1.2% higher than the
U2-1v, specification, No samples of 42-1b, kraft linerboard were sub-

mitted by M1l 3,
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The amount by which the mills exceed the 42-1b, specification

1s as follows: -

Mill Code Per cent
A 1,4
3 4,5
c 2.9
D 3.1
E —
F 4,0
G 1,2
! 1.7
J 3.1

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

8lightly lower,

A comparison of the average calipers for the various mills {see
Figure 2) shows that the mill averages vary from a low of 14,3 for Mill G
to a2 high of 15,8 for Mill F, the average being 14,9 which is lower than

the cumulative average of 15,0,
)

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

bursting strength for the various mills ranges from a low of 100 for

Mill F to a high of 107 for Mill B, The current F.K.I, average bursting

strength is 105, slighktly higher than the cumulative average of 103,




s — - e —————

Fourdrinier Kraft Board Institute Page L
Project 1108-B Progress Rewort 17
The data of Table II and Figure 4 show that the average G. T
puncture for all mills is 36 units.' It may be noted that Mill F has
the highest G. E, puncture value and Mill J the lowest. In connection
with Mi11 J, it may be observed that this mill had the lowest G. =,
puncture during the last period, Further, the current F,K,I. average

for G, E, puncture 1s lower then the cumulative F,K,I, avernage.

A graphic comparison of the ITlmendorf tear resulis for the
various mills is given in Figures 5 and 6, The data of Table II show
that Mill A has the highest average machine direction tear value, while
Mill J has the lowest, Similarly, }¥i111 A has the highest average across

machine direction tear value while Mill J has the lowest, It may be

noted that the current ¥,K.I, average machine direction and across—machine

direction tear results are lower than the cumulative averages.

A comparison of the F K,I, indexes 1indicates that, for the

current period, the test averages for caliper, G. E, puncture, machine

and across machine direction Elmendorf tear are lower than the respective

curulative averages while the test average for bursting strength is

higher than the cumlative average and the test average for basis weight

is the same as the cumulative average.

In order to corpare the variation within a given mill, the test

results for each particular mill have been tabulated in Tables IIT to XII

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

cumilative averages for each mill, together with the mill factor and mill

index, are given for each mill, The cumulative mill average is the average
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test results obtained on the samples submitted by the particular miil
up to, but not including, the current averages, The mill factor and

the mll index are obtained as follows:

current mill average 00 = e g .
samilative mL1l average ® ~00 = Mill factor (%)

current mill average _ ; 150 = mi11 index (%)
cuamilavive 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 result for
that particulsr mill or with the cumilative F K.I. results, As more
samples are included and as the test data sccumlate, the factors and
indexes will have added significance, Since December, 1947, the reports
have contained 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 XII,
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As a supplementary part of the Continuous Baseline Study, com—
parisons of the mlll test results with those obtained at The Institute
of Paper Chemlstry on corresponding semyles have been 1ncluded in this
report, As may bYe noted in Table XIIi, the atmosnheric conditions used

prior to and during the tesiing period varlied considerably.

TABLE XIII

- Preconditioning Conditioning

Mill R, H,, Tem., Time, R,E,, Tem., Time,
Code % °F, hr, % °F, hr.
A Fo preconditioning 63-87 77-B4 —

B Y374  72-82 1/2 50 70 20

C 48-70  72-76 2h~144 bg-70 72-76 12-72

D 35 7476 2l 53-58  75-78 24

E No samples submitted

F ¥o preconditioning Yo copdifioning

G ¥o preconditioning No conditioning

H No preconditioning 50 73 2l

J. No preconditioning 32-76 72-90 -

A summary of the mill commarisons for the current period as
compared witp the previous period may be seen in Tables XIV and XV,
fespect1Ve1y. The comparison for the various mills is given in Tables
XVI to XNIV, inclusive, for the 42-1b; liner gsamplea, A comparison of
the speclal drum stock is given in Table XXV, In all the comparisons
given 1n Tables XIV to XXV, inclusive, the Institute!s test values have

been used as the reference line,
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A comparison of the test data in Tables XIV and XV indicates
that in the majority of cases there is good agreement between the mill
data and that of the Institute, As may be seen in Table XV, the maximum -
vargation in the average basis weight Detween the results of the Institute
and those of a given mill on corresnonding samples is 2% for the current
period. In regard to caliper for the current period, fhe results for
all mills are lower than those for the Institute, with the excention of
Mills’B and J whoge results are the same, Yone of the differences appear
to Ve significantly large, It mav be observed on reviewing the bursting
strength'results that the averages for Milis A, B, D, F, and J are lower
than those for the Institute, whereas the averages for Mills C and H
are higher and that for MNill G is the same, Yone of the differences
aponear to be significantly large, Vith the excention of Mill J which
is the same, the G, T, puncture results for sl) mills are higher than
the reference values, Mills A, C, G, and ¥ having the greatest variation.
Mills 4 and D.have the greatest variation for machine direction tear,
The variations encountered for Milles ¥, G, and J are substantially less

than for the preceding period.

The data in Table XV slso show the comparison of the average
per cent differences between mill and Institute test results for the past
three periods, ;t may be noted that the maximum variation in basis weight
encounteresd during this time amounts to apsroximately 4%. The maximm
average variation encountered in the bvasisg weight results for the current

period is commensurate with ithe variations for the preceding neriods,
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It may alsc be noted that the variation encountered in the
celiper results for the current period is somewhat less than that for
the preceding period. The variations in bursting strength and G. E.
puncture results for th: current period ampear to be approximately the
same ag those for the previous period. In consldering the machine and
across machine direction tear resultes for the current period, it appears

that the variations for Mills F and J are significantly smaller,
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TABLZ XIV
SUMMARY OF TEST RZSULT COMPARISONS

. Average Mill and Mills*
i Institute Results A B c D E F G " J
|
i Fo. Sammles Compared L0 10 11 0 7 1110
Basis Weight
1 : Institute h2,6 439 43,2 43.3 - U437 42,5 427 43,3
[ i 411 bebh B3.6 b2.5 43,3 —— 43,3 42.8 43,1 k2.5
| ey Av, difference** ~0.2 -0.3 =-0,7 0.0 ~— -0.4 +0.3 +0.4 ~0.8
Max, difference*** -0,8 -0,8 ~1,3 +0,9 — -0,7 +1.2 +1.3 -~1.3
Caliper
" Institute 4.4 15,1 14,6 15,7 — 15.8 14.3 14,9 14.4
j Mi11 1.3 15,1 1h44 15,6 — 15,3 13.8 14,7 14,4
| _ Av, difference** -0,1 0.0 ~-0,2 ~0,1 -~ -0,5 =0.5 -0.2 0,0
‘ iE Max, difference*** -0,6 +0.4 -0,3 -0,7 — -0,8 -0.9 -0,6 +0.6
’ . ;sBursting Strength
i Institute 106 107 105 105 - 100 104 105 104
| . h Hill 105 106 109 103 - 9% 104 106 100
' o Av, difference** -1 -1 4 -2 - ~1 0 +1 ~4
¥ Hax, difference¥*# -4 -6 +7 -7 - -4 =10 fh -11
! G. E, Puncture
; Institute 37 3% 38 36 —- b 36 33 3
‘ 11 b2 35 L3 - -~ L2 39 37 31
J Av, difference** +5 +1 +5 - - +2 +3 +2 0
‘ Max, difference*** +% otz 47 . +7 45 45 -5
Tearing Strength, in : ‘ . ~
- Institute 401 369 385 382 - 370 362 380 328
; Mill k36 357 395 w2 - 365 372 371 326
f Av, difference** +35 =12 410 <40 - -5 +10 --9 —-2
Hax, difference*** +H8  ~71 0 66 - ~26 +29 =35 54
Tearing Strength, across
Institute b3 397 L33 sobh  — L22 L0l 408 362
Mill sy 380 454 403 — 48 Loz 4 374
Av, difference** +19 =17  +21 -1 - +6 +1 +6 +12

Max, difference®*= +51 =58 +51 3% +36  ~18 +35 +87

Comparison based on averages involves only those samnmles on which mill test
data were submitted,

L ** Average difference is the difference between the Institute mill average and
the mill average based on mil] test data,

N

Maximum difference encountered in comparing the Institute average and the
mil} average for any sample submitted by that particular mill,
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Mill A
Current period
16th period
15th period

Mill B
Current period
16th period
15th peried

Mil1 C
Current period
16th neriod
15th period

Mil1 D
Current period
16th period
15th period

Mill =
Current period
16th period
15th period

Mil) F
Current period
16th pericd
15th perled

Mill G
Current period
1éth period
15th period

Mill H
Current period
16th period
15th period

Mill J
Current period
16th period
15th period

Basls
Weight Csliper

—0‘5
—0-?
_'0.9

Fourdrinier XKraft Board Institute
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SUMMARY OF TZST RESULTS—-COMFARISON BY PZRIODS

Average Difference, per cent

=3
-4
-2

-3
-k
~k

=3
-1

-1
+1

Bursting G. E,
Strength Puncture

-0 . 9 +1h'
+2 +18
-5 +22
-0.9 +3

0 +3
+1 +H
+ +13
+3 +14
+2 +19
—2 —_—
~] —_—
+1 -

0 -14
-1 +5
—b +14
-5 +22

0 +8
~6 +9
-3 +1i
+1 +6
+0,9 +9
-2 +6
-l o
...5 +i}
-3 +7

Tearing
Strensth,

In

+9
-3
+5

+12

-1
+7
+10

+3
+7
+6

-2
-l

~0,6
-16
- +8

Tearing
Strength,
Across

+4
~l
+5

~
-3
-6

+5
+5
+13

<0,2
~1
+

+1
+11
+18

+0,2
+4
+1

+3
+0.7

+3
=-12
+9
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