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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM
(DATA FOR NOVEMBER AND DECEMBER, 1971)

SUMMARY

PART I. GENERAL

A. Participation Data:

Previous Period Current Period

Period
Number of machines
Number of rolls

Sept.-Oct., 1971
32

110

Nov.-Dec., 1971
31

115

B. Distribution of Mediums by Type:

Semichemical
*Bogus

C. New Participants: Container Corp.
(Fernandina Beach)

D. Nonparticipants: 1. Inland Container

(Holton No. 1)

1. Container Corp.
(Circleville No.

2. International
(BastropNo. 1)

3. Mead (Lynchburg No. 2,
Sylva Nos. 1 & 2)

4. Weyerhaeuser
(Longview No. 4)

2. Crown Zellerbach
(Baltimore Nos. 1
& 2, Lebanon No. 2)

3. Inland Container
(Holton No. 1)

4. Owens-Illinois
(Big Island Nos.
1 & 3)

30
2

31
0

None

5)
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PART II. QUALITY DATA

A. Summary of Physical Test Data

Test Report

Basis weight,
lb./1000 ft. 2

Cur.
Prev.

Machine Averages
Max. Min.

27.7
27.8

25.6
25.3

F.K.I. Averages
Current Cumulative

26.4
26.6

26.7
26.6

Caliper, pt.

Concora flat
crush, p.s.i.

Single-face flat
crush, p.s.i.

B. Summary of Runnability Data

Previous Period
Speed, Tension, No. % of Cum.,
f.p.m. lb./in. of Rolls Total %

Min.
Min.
1/2

1,
1-1/2

4 3.6
13 11.8
19 :17.3
23 20.9
51 46.4

C. Trends in Quality Data in
Previous Report

100.0
96.4
84.6
67.3
46.4

Current Period
No. % of Cum.,

of Rolls Total %

15 13.0
24 20.9
20 17.4
24 20.9
32 27.8

100.0
87.0
66.1
48.7
27.8

Current Report with Reference to Data from

Physical Tests:

Basis weight:
Caliper:
Concora flat crush:
Single-face flat crush:

Decreased from 26.6 to 26.4 lb./M ft.2

Same as previous report
Increased from 41.2 to 41.6 p.s.i.
Same as previous report

Runnability:

at minimum tension:
at minimum tension:
at 1/2 lb./in. tension:
at 1 lb./in. tension:
at 1-1/2 lb./in. tension:

Increased from 3.6 to 13.0%
Increased from 11.8 to 20.9%
Increased from 17.3 to 17.4%
Same as previous report
Decreased from 46.4 to 27.8%

Cur.
Prev.

Cur.
Prev.

Cur.
Prev.

10.8
11.2

48.0
50.9

35.9
37.2

9.1
9.0

34.6
34.4

25.7
25.8

10.1
10.1

41.6
41.2

31.2
31.2

Runnability

10.1
10.1

41.7
42.0

31.2
31.3

<600
600
600
600
600

<600
600
600
600
600

f.p.m.
f.p.m.
f.p.m.
f.p.m.
f.p.m.
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PART II. QUALITY DATA (Cont'd)

Comments: The current runnability shows a significantly higher number of rolls
and a higher percentage which did not run satisfactorily at 600 f.p.m.
The same trend may be observed at 600 f.p.m. at minimum tension. The
percentage at 600 f.p.m. at 0.5 and 1.0 remained essentially constant,
however, the percentage of rolls which ran satisfactorily at 600
f.p.m. at 1.5 was significantly lower than the last period. With the
exception of one roll, all the rolls which did not run at 600 f.p.m.
were from mills which have frequently had rolls in this category.

PART III. CONCORA CALIBRATION DATA

A. Summary of Data (Number and Percentage of Machines Included Within the
Indicated Ranges)

Previous
No. of

Machines

8

10

17

25

Period
% of
Total

29.6

37.0

63.0

92.6

Current
No. of

Machines

3

12

23

29

27 31

B. Significance of Calibration Data

The current level of agreement between Institute and mill Concora flat

crush data compares favorably with that of the previous period.

percentage difference was -12.9.

bMaximum percentage difference was +10.9.

Range,

+ 1.0

+ 2.5

+ 5.0

+ 10.0

+ 15.0

Period
% of
Total

9.7

38.7

74.2

93.5

Maximum



Page 4 Fourdrinier Kraft Board Institute, Inc.
Report Twenty-Nine Project 2694-2

INTRODUCTION

As requested by the Technical Division of the Fourdrinier Kraft Board

Institute, Inc., the reports pertinent to the continuous evaluation of corrugating

medium have been prepared by The Institute of Paper Chemistry on a bimonthly instead

of monthly basis since August, 1961. The-current report summarizes the data obtained

during November and December, 1971, on 115 rolls of corrugating medium submitted for

evaluation from thirty-one machines.

Each roll was evaluated at the Institute for basis weight, caliper, Concora

flat crush (tested immediately after fluting), H. and D. flat crush on single-faced

board, and runnability. Runnability was evaluated by corrugating each roll under

standardized conditions on the Institute's single-facer into A-flute board at 600

feet per minute with minimum tension and recording the draw factor at this speed

and tension if the roll ran satisfactorily. If unsatisfactory runnability occurred

at this speed and tension, the single-facer was slowed down in increments of 25

f.p.m. using minimum tension until satisfactory runnability was obtained, i.e.,

until there was no visual evidence of fractured flutes. In this latter case the

draw factor was recorded for the highest speed below 600 f.p.m. (with minimum tension)

at which the roll ran satisfactorily. On the other hand, if initial fabrication

of the roll was satisfactory at 600 f.p.m. with minimum tension, further runs were

made at 600 f.p.m. using higher tension to determine the maximum tension at 600

f.p.m. which the medium could sustain without visual evidence of fracturing. The

higher tensions used at 600 f.p.m. were 0.5, 1.0, and 1.5 lb./inch. For each roll,

flat crush was determined on the single-faced board obtained at a speed of 600

f.p.m. with minimum tension, or if the roll could not be corrugated satisfactorily

at 600 f.p.m. with minimum tension, flat crush was determined on the single-faced

board obtained at the highest speed below 600 f.p.m. at which the medium could be
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corrugated with minimum tension. The flat crush results on the single-faced board,

in addition to supplying information about quality, also provide data which may

be useful to each participant as a means of evaluating the nature of the quantitative

relationship between Concora flat crush and combined board flat crush for his medium.

For each participating machine, test data for the current period are shown

in Table I. A tabulation of the number of rolls and type of medium evaluated is also

given in Table I for each machine. The current machine test averages given in Table I

are the means for each test property of the averages obtained on all rolls of corru-

gating medium evaluated from a given machine during the current period. In addition

to the current machine test averages, Table I also presents current F.K.I. averages,

cumulative F.K.I. averages, and F.K.I. indexes. The current F.K.I. average for each

test property is the mean of the current machine averages for the same property for

all machines participating in the study during a given period. The cumulative F.K.I.

average for a given test property is the mean of the current F.K.I. averages for the

same property for the previous twelve-month period excluding the average for the

current period. The F.K.I. index for each test property is obtained as follows:

current F.K.I. average x 100 = F.K.I. indx (%)
cumulative F.K.I. average 

The F.K.I. index for each test property provides a convenient means of comparing

current average quality with corresponding average quality for the previous six

periods. An index greater than 100% indicates, of course, that current average

quality is higher than the corresponding average quality for the previous six

periods; similarly an index below 100% indicates that current average quality is

lower than the corresponding average quality for the previous six periods.
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The test results obtained on the rolls submitted from the production of

individual machines during the current period are shown in Tables II through XXXII

for Machines A through Z and Machines AA, BB, CC, DD, and EE, respectively. For

each machine, the maximum, minimum, and average results obtained on each roll are

shown for all test properties except basis weight for which only the average is

shown; in addition, the overall average result for all rolls submitted from a given

machine is shown for each test property. The latter overall averages are reported

as "current machine averages." A cumulative machine average for each test property

is also shown and represents the mean of the current machine averages for the same

property for the previous six periods (excluding the current period). Also shown

for each machine and for each test property in Tables II to XXXII are a machine

factor and machine index which are defined as follows:

current machine average 
---curratie machine average x 100 = machine factor (%)

cumulative machine average

current machine average x 100 machine index. .
x 100 = machine index (% )

cumulative F.K.I. average

The machine factor and machine index provide a convenient means for comparing the

current machine average for each test property with either the previous results

obtained on the same machine for the same test property or with the cumulative

result for all machines - i.e., the cumulative F.K.I. average for the same test

property.
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DISCUSSION OF RESULTS

Shown on page 2, Part II, Section "A" of the Summary are the maximum and

minimum current machine averages obtained for each test property during the current

period and the previous period. Also shown for each test property is the current

F.K.I. average which represents the mean of the current machine averages and hence

is indicative of the test level being maintained by the industry as a whole for each

test property to the extent that the industry is represented by the participating

machines. Also given for each test property is the cumulative F.K.I. average which

represents the mean of the current F.K.I. averages for the previous six periods.

The runnability data for the 115 rolls evaluated during the current period

and the 110 rolls evaluated during the previous period are summarized on page 2,

Part II, Section "B" of the Summary.

Supplementary to the runnability data, draw factors were determined for

each roll of medium at 600 f.p.m. with minimum tension (or, for rolls with poor

runnability, at the maximum speed runnable with minimum tension) and are given in

Tables II through XXXII for Machines A through Z and Machines AA, BB, CC, DD, and

EE, respectively.

In Table XXXIII, an effort has been made to compare Institute and mill

Concora flat crush test results for each machine for the current period. The follow-

ing information is presented in this table: (1) Current machine average based on

Institute data, (2) current machine average based on mill data, (3) the average

difference - that is, the difference between the current machine average based on

Institute data and the current machine average based on mill data, and (4) the average

differences expressed as percentage differences, along with the percentage differences

of the previous two-month period. In those cases where mill Concora flat crush data



00oT Xq SuTSTdT4nw pua G~nlaaam au~qpnui q4ua.IT2:n a4nq4Tqsuj aq~S
~-Ts'd uT aouaaGJJTP GfthTaAna GL4 ~UIPTATP .&q pa;ndwuoo sT (q4uaziad) azouaaajj~p aftxaAV

-ouaj~ajai aqq ss pasn sq[nsajx
qsa4j afl4T~suj atI4 qjjA sjflnsaj 49a, lTlui uo pavq W4-9q. pus s4qflsaa 49a, a4flqTVsuj
no pasvq ~naftae au-jtpemi 4ua.imn aqq. uaaqq azuaaa~jjp aqq sT aDUaiajj~p 9ftJ9AV

TTTI'5 LIT{W -10.1 9ITOa asOW'4 XTUO aPflT3uT aD'elAe au~143uI 4uaainol

9* 9+

£' a-
'C -+

LI' £-

6'aT-

90+r

6OT-

0*0

POT+

L' a-+

E, a-

9£~-

9' Ti-
6, o-

6 T-

T' £+
L, l

O'T+

9.9-

6, OT+

6 T+

E, ?i-
a3 E+-
£ 6-
6 9-

9'T
TVT-

E'T-
O'T+
9' T-
9* I-

O'T+
4'T

0 T-

L, 0+
11*0-
a, ?-
9 0-

£ T+
oa ?+
9.0+

9' T+
6, a-

O'T+
E' O+-'

FaT+
I9a-

O' T1~
6'Oil

6' 9i~

9I' 9£

9, 111

t, Tfl

11. 4-i

T9 6E

91111f 

a*-Eil

6, ot~

aL LE
9IE

0* 911

O, 9-ii
Ol LEl

0', 91

941

9I' 11

Ii'

T- CM

L'9£

T' Oil

11'6

11' Ti1
4,. 6

,paq4uiqns aj~a ev.ep
uo psevq suosTavdmooDl

11
E
E

caa
33

a,
4
-II
11

I1
E
a,
11

£
a,
-Ii

z
I

x

A

I
s
H

al
0
N

I

Il
11
ff

-I

E

E

Ei

H-
0
ai

ca

a

V

3% ".JJ3QI 'AV
* 'JJTic

MIAl

'8.AV '.A

JTITk -0.3'J. I
*ps'9,d I 1qsnlJ q. e.:ts oueo3

paxedmsoo
SUO0H Jo OR

TL6T 'U IAJO3¶I CINV HIMaAON
VLI'tJ TII7W GMN VIVCI HUflIISNI NO CISSVU SafJVHHAV HSflHD IVUI

VHODNOD aH1ao aNIH13VW HDVa HOJ XHVNWQIS aAIIVHVcUAKD V

F-t169Z3 q-aoa -

apoo
au~Tqz)ew

1..iodag
� ?I 'S Ss CI



Page 26 Fourdrinier Kraft Board Institute, Inc.
Report Twenty-Nine Project 2694-2

are still obtained on specimens conditioned after fluting, no average differences

between current machine averages based on Institute and mill data are shown. The

inclusion of these comparisons is made possible by the fact that interested

participants submit their Concora flat crush results to The Institute of Paper

Chemistry (on data sheets obtainable from the Institute). This affords each

participant an opportunity to review the level of agreement noted for his data

with the levels noted for the other participants. Comparisons of this kind are a

helpful adjunct to other calibration procedures.

THE INSTITUTE OF PAPER CHEMISTRY

R. C. McKee, Chairman
Container Section



UbUde U1Uo~i2( U


