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THE INSTITUTE OF PAPZR CHEMISTRY

Appleton, Wisconsin

In conjunction with the F,X.I, Contiruous Baseline Study,
one-hundred and three different sample lots of 42~1b, Fourdrinier kraft
linerboard were submitfed by fourteen different F,K.I. millg to The
Institute of Paﬁer Chemistry for testing during the period November 1
through November 30. In addition to the 42-1b, kraft linerbeard, two
samples of special drum stock,ome sample of 9C-1b. linerboard, and one
samnle of 72-1b, linerboard were also submitied for evalugtion 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,

TAELD I

DISTRIBUTION OF 42-LB, LINERBOARD SAMPLES

Mi1l Code Samples Submitted

A 8
B 8
¢ 8
k) 10
5 3
¥ 8
G 6
H 4
I 12
J 6
E 0
L 6
M 6
N 10
0 3

103
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These samle lots were tested f»r basis weight, caliper,

bursting strength, G. E., puncture, and Elmendor{ tear. The average

" strength results far each mill may be seen in Table II and are graphi-

cally presented in Figures 1 to 6, In addition to a compariscn of the
mill averages for the various tests, Table II also shows the current
F,K.I, averages, the cumulative F.X.I, averages, and the ¥.K,I, indexes,
The cumlative F,E,I. average includes all the results up te btui not

including the current peried; the current peried in the case of this

irepcrt is November 1 through Nevember 30, The F.X,I. indexes are

To'btained as follows:

current ¥, K.J, average
cumilative F,EK.I. average

x 100 = 7,K,I, index (%)

The F,K.I., index pfnvides a ready means of comparing the cur-
rent guality with previous results, For example, the current F.K.I.

éveraga basis weight is 42,9 1b,, and the cumlative F.K.I. average

basis welght is 43,1 1b, Hence, the index for basis weight determined

v

© 1n per cent as indicated above is 99,5, This signifies that the

‘_current avernge basls weight is slightly lower than the cumulative

.
)
2

average, which in this case cevered the period from July 25, 1947, through
i {

October 31, 1953.

A comparison of the results in Table II and Pigure 1 shows
that the average basis welght results for all.mills except @ conform
to the 42~1b, specification set forth in Rule 41, Mill B has the

‘highest average basis weight, it being 43,8 1b, or appreximtaly 4,35

~ 'higher then the 42-1h, spocification. On the obher hand, Mill 0 has




[

[
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?

' the lowest average basis welght, it being 41,1 1b,, approximately 2,1%

. lower than the 42-1b, specification.

t
' The amount by which the mills vary from the 42~1b, specifica~

tion is as follows:
Mill Code Per Cent

+3,1
+Hi,3
+2.4
+2.6
+2, 4

HHa o e

+1,2
+3,8
+1,0
+1,2
+2.b

+1,7
+2,9
+1,.7
~2.1

>ERERHKN A

A comparison of the average basis weight data for the previous
period with the current ¥,K,I., average indicates that the basls weight

results have increased slightly.

A comparison of the average caliper values for the various
mlls {see Figure 2) shows that the mill averages vary from a low of
12,0 for M1l G to a high of 14,2 for Mill M, the everage being 13.0

which is somewhat lower than the cumlative average of 13,9,

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

that the aversge bursting strength values for the various mills range

R v :.m;g
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_from a low of 97 for Mill ¥ to a high of 121 for Mill G, The current

: F.E.I. aversge bursting strength is 109, slightly higher than the

cumlative everage of 106,

¥ The data of Table II and Figure 4 show that the average G. I,

! puncture result for all mills is 33 units, Mill ¥ has the highest

; G B. puncture average, 37 units; Mill J has the lowest average, 29
1
, units. The current FK.I. G, E. puncture average of 33 units is lower

."than the cumulative F,K.I. aversge of 36 unite,

I3

Cl A graphic comparison of the Elmendorf tear results for the

¢
% various mills is given in Tigures 5 and 6, The data of Table II show
i

that Mill F has the highest average machine direction tear value while

L Hill B has thé lowest. Mill F also has the highest average cross—machlne

.f@irection tear value, whereas Mill B has the lowest value. It may be

' ;ﬁoted that the current ¥F,K,I. average machine and cross-machine direc—

. wage AeSTD SCFT

tion tear results are lower then the cumulative averages,

4

- A comparison of the F.K,I, indexes indicates that, for the
“ecurrent period, the current ¥,K,I., averages for basis weight, caliper,
.. G, E, puncture and Flmendorf tear are lower thsn the respective cumula-

tive F . K,I., averages, whersas the current F,K.I, average for bursting

. strength is higher,

i ) In order to compare the variation within a given mill, the
" test results for each particular mill have been tabulated in Tables

ITIT to XVII for Mills A to 0, respectively, In sddition to the current

and cumilative averages, the mlll factor and mill index are given for
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gach mill, The cumlative mill average is the average test result
' obtained on the samples submitted by the particular mill up to, but
. npot including, the current average. The mill factor and the mill index

are obtained as followa:

current mill gverage 00 = £
cumulative mill agverage *1 m1l factor (%)

current mill average
cumulative F.E.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
j for that particular mill or with the cumulative F,K.I., results, As the |
] : test data accumulate, the factors and indexes acquire added significance,
"The reports also contain a comparison of the test data obtained at the

mills with test data obtained st The Instifute of Paper Chemistry.

The results obtained on the special drum stodk may be geen

" in Tgble XVIII.

It may be noted in Tables III through XVII that the data have
Afu been separated on the basis of the sheet finish, The summarized
results for the mills wich submitted sample lots during the current

" period are as follows:

¥o. of Sample Lets
¥Mill Cede WoF, D F. Mise,

A g2

B ga (
. o 8
1 D 10

FRE (Continued on the next page.)
i
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' No., of San@le Lets
Mili Code WeFe D, T, Misc.

5 3, 2P
s ¥ 8
G. 6
- 5 e
: I 95 3
; J 6d
. L 6°
.!» i 501
N 58 1 ue
¥ o 8

o o 8 #ne side only.

’ C D Drum 1linerboard,
<ot C-Sheet finish not reported.
LE d Semi~water finish,

The results indicate that a ﬁajgrity of the mllls are using ?

;a water finish on their L42-1b, linerboard.
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Figure 1
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Figure 3
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iAs a supplementary part of the Continuous Baseline Study,

-4
o

g A T
B T i TRy

oy

” -

B barisofis of the mill test results with those obtained at The Instituto

R B RO

f. Paper bhemistry on cerresponding samples have been included in thisg

g
b

gnofﬁ, As may be noted in Table XIX, the atmospheric conditions used

SN

rior»fq:énd during the testing period varied considerably.

wo s gy
e

R

o - TABLE XIX

’i”"; ‘r':

:%g“ o Preconditioning " (Conditioning
S Mill R,H., Temp,, Time, R,H,, Temp,, Time,
L . Code % °F, hr, % ° F. hr,
] %Mgw'f* . -

i iﬁgﬂ A None 31-62 73-81 —

f L 3B. 28 68 045 50 70 24~190
) Be ¢ 50-70 73 48-120 None

® s D 30-32  77-78 8 50-33  71-73 16
é g0 B None Lb6-65  74-78 -
E__ =g ;_Fﬁ None L6-51  72-73 48
" S ¢ None 50 73 24-36
i SN : None 50 73 2k
' Jo T None W-51 72-80 @ —
. . None 50 72~73 0.5
I A _
K . K. No samples submitted,

. L None . bo-74  68-78 —~
i © M None 36-51  7h-76 -

] ‘¥ 50 71~73 2l 50 72~k 2l

g 0. Nona 50 73 2

g | None 6o-74 76-78 -

% 1 *

g ) * Drum linerboard,

!

p .
'

A sﬁmmary of the mill comparisons for the current periocd as
Fompéfeduwith the previous period may be seen in Tables XX and XXI,
respect;vely. The comparfson for the various mills is given in Tables

XXII to XXXVI, for the 42~1b, liner samples, A comparison of the

‘epecial ‘drum stock is given in Tgble XXXVII. In all the comparisons

e et are o,
P v g

g s i

N e e et s o ¢ T e e st e e T S T e v
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ey e o R
) T At M

e

ven':id Tables XX to XIXVII, the Institute's. test values have been

N i

aad ;;_s the reference line.

LT T
SO
L

A comparison of the test data in Tables XX and XXI indicates
. L
ig;hatf:in-'the majority of cases there is good mgroement between the mill

and 'fnstitute data. Table XX shows the average difference encountered

e et

IRl

in theﬁcompariSOn of Institute and mill results for the sample lots

harg: il

= e

rg submitted by each mill for the current perlod. as waell as the maximum

i

2 ‘;“§ difference encountered in comparing the Institute and mill test results
i T

ii 1 %for a g:.ven sample lot, In Table XXI, the average differences shown

% A

ik ' ‘

b g for each test in Table XX have been calculated on a percentage basis

-3 A

R

gﬁffor each mlill, In addition, for purposcs of comparison, the average

percentage differences for the preceding two perlods are shown,

?

e ey pe ——— e
i .

Py

PR
et

B

s It may be noted in Table XXI that the maximum variation between

the average basis weight results of the Institute and those of a glven

N S

T astae ¥

LA,
mill".on corresponding samples is three per cent for the current period.

At L et o e Y

Thiaf flgure compares favorably with the maximum variation of two per

¢
[

cémt"‘fbr the preceding two periods, Further, it may be noted that the

50T et £

»'**a,verage basis welght results for Mille C, D, E, H, J'. and 0 are higher
x.z,

Yl L S W

SR eAL

than those for the Institute, whereas the results for Mills A, B, @, I,

L u.m

»Iz 'K, and ¥ are lower and the result for Mill B ig the sams, In

oy
s e e ot

generg,;t, the agreement in basis weight is very good.

.

]
- [N
[

;v The maximum variation in caliper for the cwrrent period is

;E'
)
)

3
4. :'Z
i
‘B
R i
iy

eight per cent. Oompared with the values for the Instituto, the

everage result for Mill His the same while the average results for

the other mills are lower,

L
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e

The al':‘i:{)i'd between Institute and mill caliper values is good with the

Erception of Mills L and M,

; It may be noted in Table XXI that the bursting girength
results .oxhibit a maximu.m variation of nine per cent for the current
?period The average results for MJ.].].S ¥, G, L, and M are higher than

those for the Instltute, whereas tho results for Mills B, D, ® H J,.
::‘ and 0 are lower and the results for Mills A, C, I, and ¥ are the same,
'é '.Ehe agreement in bursting strength results is good with the excoption
g ::E : §Of MJ.ll M

4 Y
I ; iy

[
ta .

'The G. B, puncture results exhibit a maximum variation of
":"f'our{;éel'ﬁ per cent for the current period, Compred with the values for
""‘thoiIgs&t:itute, the results for Mills A, C, T and J are higher, whereas
tho results for Mills B, F, G, and M are lower and tho results for

. M1ls H-and I are the same, The agrecement between the Institute and mill

resulvtsi‘ is good for all mills except ¥y, G, and M, \
A
2 It may be seen in Tables XX and XXI that the avergge machine
7 b
g % direction tear results for Mills ¢, 2, ¥, G, H, J, L, M, ¥, and 0 are

s lower than those for the Institute whereas the results for Mills A, 3,

f,,:‘I), arid I are higher, The maximum variation for the current veriod is

N, )

;' ‘twelve 'fper cent, The differences encountered for Mills T and T appear

o) et gt

to bs excessive,

A L

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

[ "

g
may ‘Oe ‘noted that the average results for Mills B, ¢, D, E, I, ¥ and O are

3 higher than those for the Institute whereas the average results for

[

Ao g e,

el s rnn

IR
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| for Mills A, ¥, G, H, J, L, and M are lower, The maximum variation

f@é the current period is eleven per cent, The differences for Mills

£

%{;
)

~ D.and I appear to be excessive,
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TAZLE XXI

PN

1 Ny COMPARISON OF INSTITUTZ-MILL DIFFERENCIS BY PERIODS
i
é ; - Average Difference, per cent
i * Basis Bursting G. B, Tearing Strength
] C Weight Caliper Sirength Puncture in across
q owmunr . ,
; " @urrent period  -0,7 -0,8 0 +3 +y -2
: 76th period ~042 +0.8 0 : +3 0 +0,8
! | 75th period ~0,5 0 +2 +6 -0,6 +0,8
| Hill. B : .
gurrent period 0, —~2 -0,9 -3 +1 +3
1 76th period ~0,9 -0,8 +049 -3 -5 -1
) 75th period ~0,9 -0,8 +0,8 -3 -6 +],
R Wi c’ _ :
1 | furrent period +0,2 -3 0 +6 by +3
} = 76th period ~0,5 -1 ~0,9 +3 -5 +2
L 75th period +1 -0,8 ~ly 0 - -1 +7
f M1l D . : :
i; Qurrent period +1 -2 —2 — +3 +11
: 76th period +0.2 -2 0 - +1 +8
!B . 75th period 0 0 -5 _— +5 411
‘R owilE _
{.f . Curroent perlod +0.5 -5 ~3 +6 -8 +0.3
y 76th period 0,5 =7 -1 0 -3 +3
;j j 75tk period +1 -5 -5 0 ~10 -8
; M1 ¢ _
{*i . Current period -1 -5 +5 -8 ~10 6
] 76th period ~0.5 ~L +5 o] -0,3 +1
] 75tk period +0,2 " -5 +% +5 +7
¢ W 6 _ .
: Gurrent period ~0,2 -2 +0,8 ~5 ~b -5
y 76th period +04 -2 -0,8 -6 -3 -2
1 | _ 75th period +0.2 -~0,8 ~l} ~6 -0.9 -l
‘R ML E
& ?{?ﬁu.rrent period +1 0 -2 0 -5 ~7
il i176th period +0,9 —2 +1 +3 0 +2
| 2 #7568 pariod +0,7 0 -2 0 ~2 +1
] M1 ' _
| " Qurrent period -0,5 -2 O s} +7 +10
_ 76th period -1 -2 +0,9 +6 ¥ +11
. 75th period ~0,2 0 +3 +3 +11 +15,
Mg '
Current period +2 -0.7 -3 +3 -~k —-1
76%h period +1 -0,7 +2 +3 0 +4
75th period +2 +2 0 +13 -2 +14
M
i Current period  ~1’ -7 +0,9 - -12 -8
76%h period ~0,2 -2 +1 - -1 +5
75th period 0 -2 ~1 - +l +7
Ourrent period -3 -8 +9 =14 -2 ~0.2
76th period -1 -7 +8 ~6 +10 +10
th periocd 0 -5 + 0 +12 +1
N a '

ety i
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gurrent period
. 76th period
75th period
1ill C
- Current period
76th period
75th period
Mill D
gurrent period
7éth period
75th period

Hill B
furrent period
76th period
75th period

| Wl F

Qurrent period
'76th period
75th period

Mill G
‘Current period
76th period
+'75%h period

C W11 H

Qurrent period
76th period
75th period
Wy 1
Current period
. 76th period
75th period
Mill o
‘Current period
76th period
75th neriod
M1l I,
Current period
' 76th period
" 75th period
Mill M
. Current period
76th period
+ 75th period

Mill N

Curront period
. 76th period
75th pericd

Mill o

- Current period
76th period
75th period

+0,2
-0,2

+0.L|'
+0,2

+1
+0,9
+0,7
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-0,2

+2
+1
+2

~0,2

-3
~1

+5
+5
~5

+0,8
~0.8
Ay

+1
~1

i

-2
-6

ly
-3
-6

+0.9

-9
-6
-6

~10
-00 3
+5

-3
~0.9

+0,9

=7

—

"%

+3
~1
+1
+3
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+11
+8
+11

+0,3

-8
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