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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

This study~—the Continuous Evaluation of Corrugating Medium-~
was initiated by the Fourdrinier Kraft Board Institute on October 1, 1955
and has now been in progress for twelve months. The test results obtained
during this first year of the study are the subject of this report and are

summarized herein.

Rolls of corrugating medium have been submitted for ewvaluation
from thirteen different paper machines during this inaugural year. The
number of rolls submitted from each of these machines for each of the
twelve first-year periods, the total number of rolls evaluated during
each period, and the average number of rolls submitted for evaluastion
from each machine per period are given in Table I, It may be‘noted in
Table I that the total number of samples submitted reached a maximum of
90 during the fourth period as compared to g total of 33 during the first
pericds Currently the total number of rolls being evaluated each month
is in the 60-70 range. During the first twelve months of the study, the

total number of rolls submitted fdr evaluation was 81%.

Each roll of corrugating medium submitted for this study was
evaluated for basis weight, caliper, Concora flat crush, H. and D, flat
crush {single~faced board), and rungbility. The Corcorg medium test re-
sults were calculated on the basis of pounds of lomd per unit ares rather
than on the basis of the formuls suggested by the Concora manufacturer and
are reported as Concora flat crush test results. Runability was measured

by corrugating each roll under standardized conditions on the Institute's
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TABLE I
TABULATION BY PERIODS OF THE NUMBER OF ROLLS OF CORRUGATING
MEDIUM SUBMITTED FROM EACH MACHINE

Periods
Machines 1. 2 3 L 5 6 7 8 9 10 11 12 Av.

A L 9 5 10 & 10 7 3 T 2 5 7 b
B 6 8 8 9 8 8 9 9 5 2 6 6 7.0
c 5 8 8 9 8 7 g 8 6 7 — - 6.2
D 2 2 4 8 4 2 6 4 Lk 6 11 L Led
E — 5 7 10 8 6 10 7 5 T 6 L 6.2
F — 1 1 e ee mmem e em e =1 02
G — 1 7 10 8 9 & 7 7 3 8 6ol
H — 1 1 1 ee em e e =1 1 0.5
I oo h 7 9 g 9 8 10 7 g 8 3 7  Ted
J 6 8 7 8 9 9 7 9 8 8 9 8 8.0
K 6 8 & 7 9 8 6 8 7 9 7 7.6
L — e 2 e e 2 - 1 2 2 = 2 0.9
M —— 2 6 9 7 9 7 9 6 8 11 8 6.8
Total 33 60 73 90 78 78 78 12 67 61 66 63 6802
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corrugator into A-flute board at a given speede This speed was 450 feet
per minute for periods one through nine and has been 600 feet per minute
for subsequent periods; If unsatisfactory rungbility occurred at the maxi- %
mum speed, the corrugator was slowed down in increments of 25 feet per min-

ute until satisfactory runability was obtained——i,eo, no ruptured flutes. 4

The current F.K.I. averages for basis weight, caliper, Concora y
flat crush, and single-face flat crush are summarized in Table II for the
first twelve periods and presented graphically inFigure 1. From an in-

spection of these resultis, the following observagtions would seem to be per-

tinent:

1. Basis weight has maintained a relatively constant level near 27,0
pounds.

2s Caliper hag decreased somewhgt. from a high of 10,7 points during |
the third and fourth periods to a low of 10,1 points during the twelfth
periocds ’ )

3. Concora flat crush results were relatively constant during the

first six periodse However, since then, a steady increase has been evident.

Lo Single-face flat crush results were also relatively constant during
the first six periods. Like the Concora flat crush results, the single-face
flat crush resuits hgve shown a rather steady increasse during periods 7

through 12,

~

The current machine gverages obtained on the rolls of corrugating
medium submitted from the production of each paper machine have been sum-

marized for the first twelve periods in individual tables and corresponding
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i
TABLE II
TABULATION OF CURRENT FoK.I. AVERAGES BY PERIODS

Basis Concors Single~Fgce
Weight, Caliper, Flat Crush, . Flat Crush,
Period 1b. points PoSele PeSaie
1 2606 1064 3342 3360
2 26.8 1004 31.3 3244
3 27.1 10,7 3l.1 31.7
A 273 10.7 32,8 | 33.1
5 27,0 10.5 33.1 33,7 \i
6 27.2 1004 31.8 ' 3349
7 27.2 10.2 31.6 3501 ]
8 27.2 10,2 - 3340 3408 l
9 27.0 10,2 3holy o7 ’{
10 26,8 10.2 33e4 3563 ;{
12 27,0 10.2 36,0 3604 ?
12 27.3 10,1 35.5 3705 ?
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2742 //Q\\/‘-‘ 0— \ /
BASIS 27,0 LY
WEIGHT,
L8,
26.8 /
L2640
10.8
10.6
CALIFER, / \
PT. 104 —C " : =
10.2
- 38
36 p
CONCORA o
FLAT CRUSH,
P.So I (] 311 /A\J
: 32 c\ /)/Jo\w
ii." \K/
38 /
SINGLE~ 36
. FACE ' )/a/
| ‘ FLAT CRUSH, "/o\'c‘_""
," P.S.In 3’#
i
J ] | | ] i 4 | i ] [ ]
1 2 3 4 5 6 7 8 9 10 11 12
' PERIOD
} ' Figure 1. Comparison of Current F.K.I. Averages by Periods
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figures which are presented and discussed in alphabetical order on the
pages of this report that follow., In considering these results from period
to period, the reader should bear in mind that some of the current machine
averages are based on the results for a greater number of rolls of corru-
gating medium than are some others, and this has an influence on how
reliably a given average reflects the quality of product which a particu~
lar machine is producing. For exgmple, if the average for period 1 is based
on the testing of 2 rolls and that for period 2 on the testing of 8 rolls,
it would be concluded that the average for period 2 was more reliable in
senting the true quality le%el for that particular machine, other fac-
tors being equals, This fact is mentioned to emphasize the importance of
testing an adequate number of rolls in order to obtain a reliable indica-

tion of qualitye.

Table III presents the cu;rent averages by perio@s for Machine A.
These results are presented graphically in Figure 2. It may be noted from
a consideration of these resu}ts that basis w?ight_averages for Machine A
have generally been slightly gbove 26. pounds and maintained that level for
the twelve month period of this reporte. Caliper averages reached maxi-
mum levels during the third and fourth periodss Since that time, caliper
averages have remgined near the 9-point level. Both Concora flat crush
and single-face flat crush maintained averages near 32 poqaio until recently.
A definite increase in the magnitude of these two tests has been evident

for the two most recent periods,

The current averages for Machine B are given in Table IV and

presented graphically in Figure 3. An inspection of these results reveals

T —om iy %y

oIy

ot et e e
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TABLE III

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE A

Basis Concora Single~Face
Weight, Caliper, Flat Crush, Flat Ciush,
. Period 1bs points PoSols PeSole
1 26,3 903 314 32,5
2 2603 Qols 31,0 32,7
3 2603 9.9 3242 32.3
s b 4 25,0, 2.8 31.5 32,5
5 2644 9ol 32,6 3302
. 6 2641 8.8 3063 32.7
: i 7 2508 848 28,8 3149
8 2606 8.9 32.8 3462
9 2662 el 32.8 32,9
10 27,0 G0l 31.2 3301
11 2644 9.0 3660 37eks

12 2605 9l 33,5 3506

bt s ke e s s s e PN .
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Basis
Weight,
, Period 1b,
26,6
2646

2666

2605
26,6

Lt o

26,9
2647

ACo I ¢ NS - Y D - T I S T

26.9

-
<

2740

=

2646

¥

2649

2649

Fourdrinier Kraft Board Institute, Ince

TABLE IV

Caliper,

points
10.8
10.4
1065
10.8
10.7
1066
10.6
10.6
1065
11.0
10,6

10,5

Concorg
Flat Cr?sh,
PeSele
3hol
3245
3303
3549
3461
3302
33.0
3307
3645
3564
3606
3502

Page 8
Summary Report

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE B

Single-Face
Flat Crush,
Pe8ele
3265
3266
3346
3hok
3heb
3309
35.1
3565
35.8
3loky
362

3548
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2745
BASI3 27.0
WEIGHT,
LB. '
26, A -
’ o—o——«a\/\\ / \j o
26.0
~
10.0 /_\\
9«5
. | caLieom, o—"5 \
. 7:0 W//\-A—
8.5
36 o
CONCORA l/r\\\\\
FLAT CRUSH, 34
P.S.1, / o
> o\/ < <
20 \\//
38
SINGLE- . /\
FACE 3
FLAT CRUSH, o
P.SII. .
" Z///, ‘\‘\\9____4Z
] A ] | | | ] l I | ]
1 2 3 4 5 6 8 9 10 1 12
PERIOD
Figure 2, Comparison of Current Averages by Periods for Machine A
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i 272
N BASIS
weronr,  27°S
L3, /9
| N / \ / v \Z
26 .6
L
. 10.8
. CALIPER, \ f N // \\L
PT. 1046 \// \ - ‘-‘\J \
f 10.4
;' 3
: FLAT CRigH, 36 A
P.SoI. /\. / ™~
. 34t R\/{ ~
32
SINGLE- i e /
FACE 35
FLAT CRUSH, “
P.5.1. /Q"J \ /
' 33 7
I | | | | | | ] | |
1 3 5 6 .7 8 g 10 11 12
PERIOD
g o Figure 3, Comparison of Current Averages by Periods for Machine B.
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that basis weight averages for the twelve-month period of this report f
have varied only from 26,5 to 27.0 pounds. Similarly, caliper averages

have varied from 10,4 to 11,0 points. In neither case is a definitive

e

trend evident, Both Concora flat crush and single-face flat crush have

araifzziabas opl g

been maintaining stronger levels for the last six months than they did

for the first six months.

R N

The current averages for Machine C are shown in Table V gnd
given graphic presentation in Figure 4o It may be observed in Figure 4 :

that basis weight averages exhibited no definite trends for the ten periods

LY ey v
s s ol

during which roclls were submitteds Similarly, caliper averages showed no

gpecific trends. Both Concora flat crush and single-face flat crush are

currently maintaining higher levels than they were at the start of this

F T T T T !

; - study. The trend to higher values is especially evident in the single-

face flat crush test gverages for the ten periods.

Given in Table VI are the current averages for Machine D, These
averages are'shown in graphical form in Figure 5. A review of these results
shows that basis weight averages are currently somewhat lower than they
were during the first six months of this study., This is alsoc true fo? the
caliper averages. Contrary to the general trend, the Concora and single-
face flat crush aversges for Machine D have mmintained lower levels during

the second half of this first year of the study than they did during the i

first half.

In Figure 6 the current averages for Machine E are presented

B bl e

graphically. These gverages gre compiled in Table VII, " From these results

it may be seen that basis weight averages have maintained a level near 28




Period

1

P

2
3
4
5
6
7
8
9

10

11

{
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TABLE V

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE C

Basgis
Weight,

1bo
2603
2601
2609
26,5
2649
26,8
2606
2663
2606

2602

o

Gaiiper,
points

104
1004
10.3
10,5
10:4
10,5
10,1
10,2

10.8

Concora Single-Face
Flat Cr'-ushs Flat Crgsh,
PoSolo PoSoloe
31.8 3067
31.0 31,1
314 31,7
32,5 32,3
BAPO 3462
3304 33.8
32.3 34e7
33,1 bk
3565 3467
3303 35.1

woow ———
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TABLE VI

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE D

Basis Concora Single-Face

; - R Weight, Caliper, Flat Crush, Flat Crush,
: ; Period 1be points PoSolo _ PoSelo

B! 2701 1001 3805 35,0
o2 2703 1002 3.8 o8
: 3 28.8 908 3307 3506
e 28,9 908 3400 3602
i s 28,2 10.1 3409 38,0
b 6 2845 10.1 3300 3906
;f“““” . 7 2706 10,1 2601 3002
t S 8 2701 90b 260l 28,7
9 28,0 940 31.3 330l
10 27,0 9ol 28,7 3205
Lo 2648 9y 3001 31,5
12 2646 903 27,0 28,9

.....

ot e e
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TABLE VII

TABULATION OF CURRENT AVERAGES BY FPERIODS FOR MACHINE E

Basis . Concora Single-Face
Weight, Caliper, Flgt Crush, Flat Crush,
?eriod 1b. points PeSels- Pe38ole
1 . _ N __
2 27.7 1063 276 . 274
3 29,0 10.8 30.3 3003
IA 29,1 10.9 28,5 29,1
5 27.8 10.5 2806 29,9
6 28,2 . 11.0 2406 2609
7 28,3 . 10.7 2Le2 2801
8 28,5 10,5 2802 31.6
9 28,0 10,7 2802 2909
10 2706 10.2 29,9 3202
11 28,0 10,2 30.6 325

12 28,8 10,0 38.8 41,0

oo o g N Lt

sty

e s e e

e

ot

et mrmng e iy nm




; . ] Fourdrinier Kraft Bogrd Institute, Inc.

Page 15
Project 1108-17

Summary Report

it 07 7 e

. v e e T IR ST DY

27.2
’ BASIS .
WEIGHT,  26.8 A /\\\
LB. / V
. 2641 /\
a\/ ~ \

| 12,0
11,5

o CALIPER, /
L . 110 -

36

CONCORA

FLAT CRUSH,

P.S.I. 31’

; 32““6;\\\0"##.,/'

30

) SINGLE~
.- FACE %

FLAT CRUSH, M
P,S.1. 3[‘ iy - S

PERIOD '

Figure 4« Comparison of Current Averages by Periods for Machine C.
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o g ek b R

29 |
BASIS 28

WEIGHT, "
LB. ‘ ;:
27 ’

{i
26 -

T Ty
s it b A S R R B a3

¢

CALIPER, ) / \ : j
PT. ) b

ey

9.0 l
| S ho |
it ¢ - | CONCORA ‘ g
i FLAT CRUSH, :
ik P.5.1, 35

30 M 2N

40

F : SINGLE- ' ' /\
. FACE 35— . il

FLAT CRUSH,

PaS.I, S \ M
30 '“-\11/

By oty T vn, RS T4 et ST

25

t || { ] 11 ] i ] i ] !
! L 2 3 4 5 ~ 6 ] 8 9 10 11 12
! PERIOD .

K r e S ST ™ AT e v

Figure 5. Comparison of Current Averages by Periods for Machine D.




q
e
i
H
T E
{
g
e
e
&
e

Fourdrinier Kraft Board Institute, Inc,

Project 1108-17 fage 17

Summary Heport

294 - .
BASIS \ /
WEIGHT, 2845

S VAR

275

11.2

CALIPER,  10+8 /'A \///\
PT. 10.4 /

d \\h——_g\\\ﬁ}—_
10.0 . :

£ S A T A T AL AT R e e L e
:

LO
CONCORA
FLAT CRUSH, '
P.S.1. 35
30 /o\b_\ - /—/L
25 r——gy
40 P

SINGLE~

FACE /
FLAT CRUSH, 5 :

P.S.I.
30 ‘ O/A\o.—v

25

—
-
—
==
=1
s
=

o

e
e
o

e A ot g ey 1y B

PERIOD

Figure 6. Comparison of Current Averages by Periods for Machine E,
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| ;poundso Caliper averages are curréntly lower than they were during the
first nine months of the twelve months covered by this report, Both
.Concora and single-face flat crush are currently at their highest level--
a very sudden and substantial increase being evident during the twelfth

;
- period,

The current averages for Machine F are presented in Table VIII
", and shown in graphic form in Figure 7., It may be noted that data are
¥ available for only three of the twelve periods and, ‘subsequently, ény
: trends noted would be based on much fewer data than in the case of most
* other machines. With this in mind, it may be seen that basis weight is
gAhigher, caliper "lower, and Concora and single-face flat crush both much

- higher than they were during the initial periods.

From an inspection of the current averages given in Table IX

~~ for Machine G and graphically presented in Figure 8, it may be noted that

o, T I bR S o e TS gt

: L basis weight averages have maintained g level near 29 pounds. Caliper

© ! averages currently appear to be maintaining a somewhat higher level than

o S

 they did during the first six months. Concora and single-face flat crush

L T

. have maintained levels slightly above 30 peSci, during most of the first

" year of this study.

Shown in Table X gare the current averages for Machine Ho These

P ¥ E R A s g S, e g gy e D

- averages are presented graphically in Figure 9, where it may be noted that
no definite trends are evident for basis weight or caliper, Both Concora

) é’ and single~face flat crush currently are maintaining higher levels than

they did during the initial periods of this study.

et e e st o7 ot 3L AL
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TABLE VIII

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE F

E: Basis Concora Single~Face
by Weight, Caliper, Flat Crush, Flat Crush,
; Period 1b, points PeSoloe PoSolo
4
2 2 2803 11,0 2603 2554
I : ) ) :
X 3 2704 10,9 21,8 22,4
HE
5 -- -- - -
?_ 6 —— - — ——
f: 7 —— s - bl :,:
- 8 - — - —- .‘
9 - - - — ';-
{
10 - — ~— -— "
11 - ‘ - - -
12 29.2 10,0 4360 4005

p—
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TABLE IX
TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE G

Basis Concora Single-Face
. Weight, ' Caliper, Flat Crush, Flat Crush,
~ Period 1lb. peints PeSeie PeSoie
1 —_— —_— -— —
2 275 10.6 29.0 31,5
3 29.2 10,9 28.4 31.7
A 2943 10.9 . 30.2 C 32,1
5 29.0 109 30,8 32,2
6 2942 10.9 3069 33e4
7 29.3 ‘ . 11.0 30.8 35,3
8 2946 | 1144 30,0« 3203
9 2848 11.0 32.2 330
10 2747 10.9 27.7 31e4
11 | 2867 11.2 3044 31.6

12 29,0 11.4 3049 3369




.
4.

P

—

— e e Al

LT

P R i

Fourdrinier Kraft Board Institute, Inc. Page 21
Project 1108-17 ' Summary Report

TABLE X

TABULATION QOF CURRENT AVERAGES BY PERIODS FOR MACHINE H

Basis : Concora Single-Face
Weight, Caliper, Flat Crush, Flat Crush,
Period 1b, peints PsSois PeSols
1 — _— _— -—
2 2640  1lek 34,40 ' 3502
3 2642 12.2 3461 3461
4 273 12.0 3549 3507
5 — — { f— -
6 _— — — —
7 _— L _— _—
g _ _ _ .
9 _— —_— - -
10 2544 9.8 33.8 LOo4,
11 2645 1.3 41.8 4245

12 2649 11.5 38.8 42,2
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Figure 7. Comparison of Current Averages by Periods for Machine F.
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Figure 8. Comparison of Current Averages by Periods for Machine Ge
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Table XI presents the current averages for Machine I, It may be
seen in Figure 10, where these results are plotted, that basis weight av-
erages have maintgined a level near 27 pounds; caliper averages have gener-
ally been rather close to 10 points; and Concora gnd single-face flat crush
have maintained considerably higher levels during the second half of the

first year than they did during the first half.

The current averages for Machine J are given in Table XII and
presented graphically in Figure 1ll. From a consideration of these results,
it may be seen that the basis weight averages have maintained a relatively
constant level betwsen 26 and 27 poundse. Calipér averages appear Lo be
definitely lower for the second six months than they were for the first
six months. Both Concora and gingle-face flat crush are currently main-
taining the highest levels they have held during the first year of this
study.

Presented graphically in Figure 12 are the‘current averages
compiled in Table XIII for Machine K. The following observations would
appear to be pertinent regarding these resultss Basis weight averages
have remained steady between 26 and 27 pounds; caliper averages have de-
creased; Concora flat crush averages have increased; and single-face flat

crush averages have increased.

In Figure 13 the current averages for Machine L are ghown graphi~
cally., This graph was prepared from-the data shown in Table XIV, An in-
spection of these results indicates, for the six periods for which data
are available, that basis weight averages have maintained a relatively

constant level; caliper averages have decreased, whereas both Concora
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TABLE XI

TABULATION OF CURRENT AVERAGES BY PERIODS FQOR MACHINE I

Bagis Concora Single-Face
Weight, Caliper, Flat Crush, Flat Crush,
Period 1b,e points PoSoie PoSeln

1 26,8 }002 32,9 3ol
2 26,8 10,0 3306’ 3502
3 27.0 104 32,9 3462
4 2646 10,5 33+2 336k
5 26,7 10,5 33.9 3402
6 2669 1064 3440 360k
7 2701 10,1 37.9 42,3
8 27,0 9.9 37.8 40,9
9 2608 10,1 37.9 394
10 2669 9.7 3842 4002
11 2646 966 3746 397

12 _7.1 9.9 373 41,0

-~
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\
TABLE XIT
E : TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE J
- |
, Basis ’ Concora Single-Face |
Weight, Caliper, Flat Crush, Flat Crush,
Period 1b. points © PaSels PeSaie :
‘ 1 2641 1140 2841, 31.0
2 2644 11.0 30,2 3161
. 3 25.5 1.1 28.7 30.1
e 4 2643 11.1 30e5 31,1
_ 5 26,1 11.2 32,9 32,8
6 2607 11.0 3307 3503
LT 7 2645 1044 3502 3902
| ‘ 8 26.5 1046 37.4 37+3
9 2607 1045 3745 | 3706
10 26,7 . 1044 370k 3740
11 2645 10.3 4002 3801
12 2646 10,3 3749 3905
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TABLE XIIT
TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE K

Basis Concora Single-Face

Weight, Caliper, Flat Crush, Flgt Crush,
Period lbe points PoSole PoSoie
1 26.8 10.9 3447 3563
2 2645 10.7 350 3567
3 - 2642 10.8 3hel 3401
4 2643 1047 | 3547 | 3k
5 2640 11.0 3563 | 3409
6 2646 11.0 36.8 . 37.8
7 2646 10.5 37.2 : LOs5
8 26,9 10,7 39.2 39,7
g 2602 10.6 38.8 38.6
10 26.1 1066 : 37.6 3704
11 6.6 10.3 41,0 39.0
12 26014 10.2 395 hled
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TABLE X1V

TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE L

Basis Concora Single-~Face
Weight, Caliper, Flat Crush, Flat Crush,
,PeriOd 1b. point.s poSoio posoio

)
I
[

1
!
1
1
]
1

n
1
I
]
f
|

1
1

29,8 2944

3 2640 10.5
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Figure 10. Comparison of Current Averages by Periods for Machine I.
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Figure 11. Comparison of Current Averages by Periods for Machine J.
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Figure 12, Comparison of Current Averages by Periods for Machine K.
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Figure 13. Comparison of Current Averages by Periods for Machine L.
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and single-face flat crush reasched their zenith during the tenth period

but are currently somewhat lower,

Table AV presents the current averages for Machine M, A graphic
presentation of these results is given in Figure 14, From a considerstion
of these results it may be concluded that basis weight averages have in-
cregsed slightly; caliper averages have not changed appreciably; Concorg
flat crush averages were at a high level during the second period, hit a
low level during the seventh period, and currently have regained the lost

strength; single-face flat crush averages are currently at their highest

level,
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TABULATION OF CURRENT AVERAGES BY PERIODS FOR MACHINE M

Basis
Weight,
1b,

27.1
26,9
26.7
26,9
2702
2743
274
27l
2763
2744
27,8

Caliper,
points

10.4
10,3
10.5
10,7
10,1
10,1
10,0
10,3

969
1066
10.1

Concora
Flat Crush,
PeSsle

3549
33.0
32,6
3403
31,3
3001
3365
3h4el
3367
3502
3606

Single-Face
Flgt Crush,
posuio

3365
3567
35.5
3562
3502
3%9.7
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Figure l4. Comparison of Current Averages by Periods for Machine M,




