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THE INSTITUTE OF PAP=R CH=MISTRY

Appleton, Wisconsin

In conjunction with the ¥.K,I, Continuous Baseline Study,
sixty-eight differeﬁt sample lots of 42~1b, Fourdrinier kraft liner-
board were submitted by ten different F,K,I, mills to The Institute of
Paper Chemiotry for testing during the period July 1 through July 31,
In addition to the 42-1b, kraft linerboard, three samples of special
drum stock were also submitted for evaluation by one of the partieipa-
ting millse, The results on the special stocl: are tabulated separately
in this report, A tabulation of the number of samples classified

according to mill may be seen in Tgble I,

TABLS I

DISTRIBUTIO¥ OF 42-LB, LINZRBOARD SAMPLZS

Mill Code Samples Submitted

A 8
B 16
¢ 8
D

b 0
F 5
G 6
H 3
I 2
J in
X 0
L 8
M 0
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These sample lots were tested for basis welght, caliper,
bursting strength, G. I. puncture, and Elmendorf tear. The average
strength results for each mill may be seen in Table II and are graphi-
cally presentéd in Figures 1 to 6, In addition to a comparison of the
mill averages for the various tests, Table II also shows the current
¥,K,I, averages, the cumilative ¥,K,I, averages, and the ¥, K,I. indexes.
The cumlative F,K.I. average includes all the results up to but not
including the current period: the current period in the case of this
report is July 1 through July 31, The F,K,I., indexes are obtained as

follows:

current ¥, X, I, average 100 = F.E.I. index
cumlative ¥,K.I, average x T ex (%)

The 7,K.I, index provides a ready means of comparing the cur-
rent quality with previous results, For example, the current F.K,I,
average bnsls weight is 43,3 1b,, and the cumlative F,K,I, average
basis weight is 43.1 1b, Hence, the index for basls weight determined
in per cent as indicated above is 100,5. This signifies that the
eurrent average basls weight is slightly higher than the cumulative
average, which in this case covered the period from July 25, 1947,

through June 30, 1952,

A comparison of the results in Table II and Figure 1 shows
that the average basis weight results for all mills conform to the 42-
1b. specification set forth in Rule 41, Mill F has the highest average
basis weight, it being 44,6 1b, or approximately 6,2% higher than the
B2~-1b, specification., On the other hand, }Mill C has the lowest average
basis weight, it being L2,6 1b., approximately 1.u$ higher than the

L2-1b, 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 +1,9
B +3,6
c +1.4
D +3,8
B ~

) +6,2
G +3,1
H +i, 0
I +1,9
5 3.1
K -

L +2,9
M ~—

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

results have increased slightly.

A comparison of the average caliper values for the various
mills (see Figure 2) shows that the mill averages vary from a lovw of
12,1 for Mill H to a high of 14,6 for NMill ¥, the average being 13,4

which is somewhat lower than the curmlative average of 14,0,

The average bursting strength values obtained for each mill

are presented graphically in Figure 3. It may be observed that the

AT T
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average bursting strength values for the various mills range from a lowv
of 103 for Mill D to a high of 114 for Mill H, %he current F.X.I.
average bursting strength is 108, slizhtly higher than the cumlative

average of 106,

The dats of Table II and Figure 4 show that the average G, I,
puncture result for all mills is 35 units, Mill F has the highest
G, B, puncture averaze, 41 units, and Mill J has the lowest average,
30 units, The current F.K.I. G, I, puncture average of 35 units is

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

A granhic comparison of the Elmendorf tear results for the
various mills is given in Figures 5 and 6, The data of Table II show
that M111 F has the highest average machine direction tear value while
Mill A has the lowest, Mill F has the highest average cross-machine
direction tear value, vwhereas Mill J has the lowest value. It may be
noted that the current F,K.I, average machine and cross-machine direction

tear results are lower than the cumalstive averages,

A comparison of the F,K.I, indexes indicates that, for the
current period, the curremnt F,K,I. averages for caliper, G, E, puncture,
and Elmendorf tear are lowver than the respective cumulative F,X.I,
averages, vhereas the current F,K.I. averages for basis weight and

bursting strength are higher,

In order to compare the variation within a given mill, the
test results for each particular mlll hagve been tabulated in Tables ITI
to XV for ¥ills A to M, respectively, In addition to the current and

cumulative averages, the mill factor and mill index are given for each
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mill, The cumulative mill average 1s the average test reault odtained
on the samples submitted by the particular mill up to, at not includ-
ing, the current averasge, The mlll factor and the mill index are
cbtained as follows:

current mill average
cumulative mill average

x 100 = mill factor (%)

current mill average _ . 100 = mi11 index (%)
cumlative F.K.I, average

The mill factor and the mill index serve ms a ready means
for comparing the current mill results elther with the previous rssults
for that particular mill or with the cumulative F.X.I. results, As the
test data accumulate, the factors and indexes acquire added singifi-
cance, The reports alsuv contain a comparison of the test data obtalned

at the mills with test data obtained at The Institute of Paper Chemistry.

The results ottained 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 basls of the sheet finigh, The summarized
results for the mills which submitted sample lots during the current

period are as follows:

Ho. of Sample Lots
Mill Code w.F. D,F, Misc,

A ga
B 162
c 8
D 8
= 3P

(Continued on nesnt page.)
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Yo, of Sample lots
Mill Code W,¥, D, F. |Misc,

F b 1°
G 6

H 58

I 2

3 e
L 8¢

& One side only.

Drum linerbeoard.
G Sheet finish not reported.
d Semi-water finish

The resulis indicate that a majorlty of the mills are using

a water finish on their 42-1b. linerboard,
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As a supplementary part of the Continuous Baseline Study,
cemparisons of the mill test results with those obtalned 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 teating period varied considerabdly,

TABLD XVII
Preconditioning Conditioning
Mill R.H,, Temp,, Tinme, R,E,, Temp,, Time,
Code % e F, hr, % °F, hr,
A Yo preconditioning 48-60 86-96 -
A 41-68 B0-96 1/2 50 70 48-96
c 5051 73 192-336 50 73 8-2k
D 31-33 78 8 48~52 72, 16
lE Yo samples submitted
¥ 48-60  74-76 2l Ll-56  70-72 48
G ¥o preconditioning 50 73 2448
H Fo preconditioning 50 73 24
I Yo preconditioning 60 90-93 -—
J o preconditioning 50 72 1/2
| 4 Yo samples submitted
L No preconditioning 52-58  96-105 -
M Fo samples submitted
% Fo preconditioning 50-74 88-98 -

* Drum linerboargd,

A summary of the mill comparisons for the current period as

compared with the previous period may be seen in Tables XVIII and XIX,
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respectively, The comparison for the various mills is given 4n Tables
XX to XXXII, for the 42-1b, liner samples. A comparison of the special
drum stock is given in Table XXXIII, In all the comparisons given in
Tables XVIII to XXXITI, 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 that in the majority of cases there 18 good agreement between the
mli g+d Imstitute data, Table XVIII shovs the average difference
encountered in the comparison of Institute and mill results for the
sample lots submitted by each mill for the current period, as well as
the maximum difference encowntered in comparing the Institute and mill
test results for a given sample lot, In Teble XIX, the average differ-
ences shown for each test in Table XVIII have been calculated on a
percentage 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 Tadble XIX that the maximum variation
between the average basis welght results of the Institute and those
of a given mill on corresponding samples is two per cent for the cur—
rent period, This figure compares favorably with the maximum variation
of two per cent for the preceding two periods, Further, it mey be
noted that the average basis welght results for M11s A4, B, C, D, E,
and L are higher than those for the Institute, whereas the results for
Mills ¥, I, and J are lover and the result for Mill G is the same, In
general, the agreement in basis weight results is very good for the

current peried,
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The maximum variation in caliper for the current per fod 1s
three per cent, Compared with the values for the Institute, the average
results for Mills A, B, C, D, ¥, G, I, and L_are lower and the average
results for Mi1ls H and J are the same, The accord between Institute

and m1l1 caliper values 18 good.

It may be noted in Tadble XIX that the bursting strength
results exhibit a maximum variation of six per cent for the current
period, The average resulis for Mills C, D, F, J, and L are higher
than those for the Institute, whereps the results for Mills B, G, and
E are lower, and the results for Mills A and I are the same, The

agreement in bursting strength results is good.

The G, E, puncture results exhiblt a maximum variation of
twolve per cent for the curremt period. Compared with the values |
for the Institute, the results for Mills A, C,'F, ¢, H, I, and J are
higher, whereas the result for Mi1l B is lower, The agreement between

the Institute and mill results is good with the exception of the varia-

tion for Mill B,

It moy be seen in Table XIX that the average machine direction
tear results for Mills A, C, H, I, and L are higher then those for the
Institute, whereas the average results for !1l1ls 3, D, ¥, G, and J are
lover, The maximum variation for the curremnt period is nine per cent.

Only the differences encountered for Mills F and 1 appear to be

excessive,

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

may be noted that the average results for ¥ills C, H, I, J, and L are




Fourdrinier Kraft Board Institute, Ipc. Page 22
Project 1108-B Progress Report 61

-

T

higher than those for the Institute whereas the average results for

Mills A, B, D, ¥, and G are lower, The maximum variation for the

Emer—

ourrent period is nine per cent, Only the differences encountered for

Mille G and I appear to be excessive,
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A B
No, Samples
Compared 8 16
Bagls Welght
Institute 42,8 43,5
M1l 43.1 43,6

Av, Diff,**  +0,3 +0,1
M .M_ff‘**' F1.0 40,3
R T

1
8
Av, Diff,**  -0,1 -0.3
5

"'Ohleper: - _ .
“‘tnstitute 12,7 1k,
mll' 12.6 135

Max, Diff,*** to,2 -0,

“Bursting Strength

 Inetitute - 112 109
AL s 11z 107
“iyhye DLEE 0 -2
CHax DIEE, e -1)
0, B, Puncture
Institute 3 33
Miiy 36 29
Av, Diff, % +2 ~l
Mex, DIff,** 49 -7
Toaring Strength, in
Inptitute 338 343
N1l 31 330
Av, DIff, *+* +3 =13
Max, DIff,*** 425 -3
Tearing Strength, across
Tnstitute 389 393
¥ill . 388 2388
Av, Diff, *+* -1 -5

Max, Diff, *** 29 45

TABLE XVIII

SUMMARY OF T=ST RTSUILT COMPARISONS
(Average Mill and Institute Results)

112
113
+1
*6

35
37
+2
+3

370
378
+ 8
+31

L1n
L29
+16
+29

374
351
~23
=41

ko3
388
..15
-40

Milig*

r G
5 6
L6 43,3
bbb 43,3
-0,2 8,0
"‘0.6 "'003
4.6 13.9
14,2 13.6
-0.4 -0,3
-0.5 -0.6
105 106
111 105
+6 -1
+9 -6
41 36
b2 38
+1 +2
+3 +4
LoB 359
370 336
-38 =23
-50 =38
Lis 399
427 368
-18 =31
-30  -53

373
380

+7
+20

Lo
La2
+18
+36

32
35
+3
+3

355
386
+31
+34

397
431
+34
+38

Page 23
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30
32
2
+2

356
337
-19
~35

374
379

+5
+18

43,2
k2.5
+0,7
~-1,0

13,9
13,7
-0,2
~0.4

106
107
+1
.p?

35

358
377
+19
+43

385
4313
+28
+39

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

** Aversge difference 1s the dlfference between the Institute mill average
and the mill average based on mill test data. )

*** Maximm difference encountered in comparing the Institute average and

the mill average for any sample submitted by that particular mill,
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TABLE XIX
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SUMMARY OF TEST RESULTS~-COMPARISCY BY PERIODS

Mil1l A

Current period

60th period

59th period
M1l B

Ourrent period

60th period

59th period
Mill C

Current period

60th period

59th period
M1l D

Current pericd

60th pericd

_59th period
Mill B

Ourrent period

60th period

59th periocd
M1l ¥

Current period

60th period

59th period
Mill G

Current period

60th period

59th period
M1l E

Ourrent period

60th period

59th period
Mill I

Ourrent period

60th period

59th period
Ml g

Current period

60th period

59th period
M1l L

Current periocd

60th period
© 59th period
Mi1l M

Current periocd

60th period

59th period

Bagis

Weight

Aversge Difference, %

Bursting
Caliper
-0.8 0
-2 0
~0.8 ~0,9
-2 ~2
-1 +2
-l -5
-2, +0,9
-2 +2
~0,7 +1
-2 +5
-1 +6
0 +2
-2 +
-3 . +6
-3 +6
~3 *3
-2 -0,9
-3 +3
"Oo 8 +0. 9
+0,8 =3
0 0
-2 0
-3 *3
-2 0
+2 +h
+2 +0,9
+0,8 +0,9
-1 +049
-2 +5
—3 ...2
-2 +6
-2 +6

G. Eﬂ

Strength Puncture

+6
+11
+6

——
——
PR

+22

+2
+8

+5
+11

Tearing Strength

in

40,9
+3
+3

across

“003
+1
+2
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TABLE XOXITE ' = .
Y OF INDIVIDUAL TEST LOTS-~JULY 1 THROUGH JULY 31, 1952 (contiﬁééiﬁx éz
-:‘n‘ w Q
Institute Data versus Mill Data: 2 . °
Bursting G. E. " Elmendorf Tear, Eé
t, Caliper, Strength, Puncture, " 8&.[sheet &
points p.8.1. gage units Ian Across

Diff. IPC  Mill Difr. IPC Mill Diff. IPC Mill Diff. 1pPc Mi3l Dife. IPC Mi1l pifr.

Mill E--44/46~1b. Drum Lirerboard

0.2 1k h 1k2 02 112 11k + 2 35 42 +7 ko7 383 -4 3870 369 -18
*L.0  15.5 15.0 -0.5 93 86 - 7 36 42 + 6  385% Lo3 418 45T 379 43

0.6 1k.9 146 -0.3 103 100 - 3 35 k2 +7 396 393 -3 366 374 4 8

Mill E--69-1b. Linerboard

*3ul “9N9T49UT pIvog 3 el JOTUTIPMOF

2.5 22.1 21.9 -~0.2 1k 151 +10 65 76 +13 598% 535 65 5808 sgg . 1

Oore specimens which tore beyond the 3/8-inch limit.

ited from the totals of the individual readings.

19 31043y seaxBoag

2€ 398z




‘FEIA TTIW OdI “FFTQ TTYW  OdY

“ . x vh),i. apEre
..Eo& 2661 .dn u .

5

sBuTpBAI TEnpPIATpUT 3Y3 JO 8T®303 OoY3 wmoxy PIIETNOTED aa® wywp | 9FwIasm TTTE 1usaInd, TTY 390K
‘4TWIT nunﬂiw\n Y3 puokaq 207 YITYA suamroads 210U I0 BUC JI0F sPuTpmal 993 s3pnTout o¥wionw gTyg

i " p an I Mo EN
T R A e S AT AR P ®

9L  ¢9 OT+ TST THT 20~ 6't2 T'22 §e+ 6°0L %'g9 T 25/42/9

TR GHE-T 2C2TCT
PIBOQISUTT *QT-69--F TTTH

e &¢ ¢ - 00T <ot £°0- 94T 647 90+ T'gh & Llk :afelaAy TTIW juazin)
ey 9¢ L- 98 ¢6 S0~ 0°ST 6471 0T+ ¢ 64 ¢ gq T 26/6 /L 3K InC-T 60CTST
eh 6¢ g2+ #IT 2T S0- BHT 441 ’ .

g0+ 69 Lvgy T e6/62/9 “d'M owg-T €C21¢T

P1B0QISUTT W - QT-Gh/hi--d TTIW

“FIMT TTIW  oaT - J3ig

TTW OdI 'ON  apwy gsT  PpoY ‘ON -
syran BB -1-s5°d s3atod "qr ‘YW djeq -a3d  TIIR ATTS -

‘oanjomng: - ‘q3Bualyg ‘2ad1Teg ‘3uByreM sroeg ‘
BTy, Funemg .

1

ey J:ar( - >

/Wﬁﬁﬁi@n_ﬂ-“ﬂng»-l{s (.“,. luuﬂuc oA ) :

ll.vy.qufr-lt. t..ur...._.;.”r e
]

ey T

lalu..n. e

S

m







SO

fomy e el ﬁ"“"..f : Ape
. o X : ek aaits i g AR " p

LT ‘Wa-ﬂ*ﬁmwmvwnuéﬂmsmﬁﬁ T ol i e A o S

e T

S R O S e

M o S T

o At e

K :

el = R A 3% g i e

AT gl i 7 ; S SR Y AR s

R epRah i e e
& “. ) . ‘ 3

bR




