MARCH-APRIL, 1972

CONTINUQUS EVALUATION OF CORRUGATING
MEDIUM
(Data for March and April, 1972)

Project 2694-2

Report Thirty-One
BES ) A Progress Report
to

FOURDRINIER KRAFT BOARD INSTITUTE, INC.

This material is intended only for the internal use of authorized
persons within Fourdrinier Kraft Board Institute member companies

May 24, 1972




BASE-LINE
(MARCH-APRIL, 1972)

THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM
(Data for March and April, 1972)

Project 2694-2

Report Thirty-One
A Progress Report
to

FOURDRINIER KRAFT BOARD INSTITUTE, INC.

This material is intended only for the internal use
of authorized persons within Fourdrinier Kraft Board
Institute member companies

May 2L, 1972




TABLE OF CONTENTS

SUMMARY
INTRODUCTION
SUMMARY OF CURRENT MACHINE AVERAGES

SUMMARY OF TEST RESULTS FOR INDIVIDUAL MACHINES

DISCUSSION OF RESULTS

Page

o O =

24




PART T.

.-THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM
(DATA FOR MARCH AND APRIL, 1972) .

SUMMARY

GENERAL
" Participation Date:
Previous Period Current Period
Period Jan.-Feb., 1972 March-April, 1972
" Number of machines : : 36 i T
Number of rolls ' : 12l . 103 ..

Distribution of Mediums by Type:

. .Semichemical L 3 C e
- Bogus. o - . - o o 2
New Participants: None ‘ " Nome
Nonparticipants:’ 1. International Paper .- 1. Coptinental Caﬁfl
- (Bastrop No. 1) ‘ (Hopewell No. 1)-

2. International .
(Georgetown No. 1)

3. Meé& quﬁ, -

(tynchburg No. 2)
4. Owens-I1l.
(Big Island Nos. 1 & 3)

5. . Westvaco
(Covington No. T)
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PART II. QUALITY DATA

LT

A. Summary of Physical Test Data ™"

Machine Averages F.K.I. Averages

Test Report Max. - " Min. Current Cumulative
Basis weight, Cur. 28.4 2L.8 26.4 26.6
1b./1000 ft.? Prev. 28.6 25.2 26.5 o 26.6
Caliper, pt. Cur. 10.7 9.0 10.1 10.1

Prev. 11.4 9.3. 10.2 - 10.1
Concora flat’ Cur. 6.7 34,3 40.6 Wi.7
crush, p.s.i: Prev. . 48.9 3b.4 40.8 41.8
Singlé-face flat Cur. . 33.2 25.9 29.5 31,2
crush, p.s.i. Prev. ©37.1 26.5 29.8 - .31.3

B. Summary of Runnability Data

Rﬁnnability Previous Period Current -Period
Speed, Tension, No. % of Cum. , No. % of.. - Cum.,
f.p.m. . 1b./in. of Rolls Total % of Rolls Total %
<600 Min. 9 7.3 100.0 6 5 8 100.0

600" -’ Min. - 28~ '22.6 92.7 13+ .12.6.  9h.2
600 -7 1/2 25 20.2 70.1 19 18. k4 81.6
600 1 . 19 15.3 "Lg.9 20 19.4 63.2
600 -¢‘i~1-1/2 L3 3h. T 3.7 L5 L3.7 k3.7

C. Trends in Quallty Data in.Current Report with Reference to Data from
' Prev10us Report

Phys1cel Tests:

Basis weight: Decreased from 26.5 to 26.L4 1b./M ft.?

Caliper: Decreased from 10.2 to 10.1 pt.

Concora flat crush: Decreased from 40.8 to 40.6 p.s.i
Single~face flat crush: Decreased from 29.8 to 29.5 p.s.i
Runnaebility:

<600 f.p.m. at minimum tension: Decreased from 7.3 to 5.8%
600 f.p.m. at minimum tension: Decreesed from 22.6 to 12.6%
600 f.p.m. at 1/2 1b./in. tension: Decreased from 20.2 to 18.4%
600 f.p.m. at 1 1b./in. tension: Increased from 15.3 to 19.L4%
600 f.p.m. at 1-1/2 1b./in. tension: Increased from 3L4.7 to 43.7%

Comments: THAe current runnability shows an improvement over that of
the previous period.
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PART ITI. CONCORA CALIBRATION DATA

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

] ) Previous Period Current Period

Range, © "No. of % of ' No. of ™" = % of-
'%‘ . Machines Total Machines Total

, +1.0 .8 . 22.9 8 30.8

+ 2.5 R L ko.0 B 15 57.7

+ 5.0 23 65.7 20 76.9

+10.0 31 88.6 26 100.0°

“+1500 0 35 100.0%

B. Significance of Calibration Data
The cufrént_level of agreemént between Institute and mill Coricora flat ' -

crush data shows an improvement over that of the previdus period.

* BMaxi mum perceritage difference was +10.9.

b . .
Maximum percentage difference was -9.2.
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INTRODUCTION

e

As requested by the Technical Division of the Folrdrinier Kraft Board
Institute, Inc., the reports pertlnent to” the contlnuous evaluatlon of corrugating
medium have been prepared by The Institute of Paper Chemisﬁiy on a bimonthly instead
of monthly basis since Augusf, 1961. The cﬁrrent report summarizes the data obtained
during March and April, 1972;lon 103 rolls of corrugating medium submitfed for evalua-

tion from thirﬁy—one machines.

Each roll was evaluated at the Institute for basis welght, caliper, Concora
flat crush (tested immediately after flutlpg) H. and D. flat crush on 51ngle ~faced
board,. and runnability. Runnability was evaluated by corrugaplngveecb.rgll under
standardized’ conditions on the Institute's sipgle-facer into A—fluﬁe’bee;d 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“;wunt11—there
was no visual evidence . of fractured flutes. In this ldtter 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 1lb./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
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the highest speed below 600 f.p.m. at which the medium could be 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.

:Eor each participating macﬁine, test data for the current period are shown

in Table I: A tabulation of the number of rolls and type of medium évaluétéd is

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

in Table I are the means for each test property of the averages obtained on_al} rolls

of corrugétiné medium evaiﬁated from a given ﬁachine during the'¢grrent périédf In
addition to the current machine test averages, fable I also preseﬁts currént‘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 thg'same p}operty
lfor all machines particiéating 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 tﬁe previoﬁs twelVe-month'peribd éxcluding'the aveéage

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

current F.K.I. average
cumulative F.K.I. average

x 100 = F.K.I. index (%)~

The F.K.I. index for each test.éroﬁerty provides a convenient means of comparing
current average quality with corresponding average quality for the previous six
period;.- An index greater than 100% fndicates, of course, that current average
qualitj is higher than the corresponding average quality for the previous six
periodsg similarly an iﬁdex below 100% indica£es that current average quality is

lower than the corresponding average quality for the previocus 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 submiﬁteq from a given
machine is shown for each test property. The latter overall averagés are reported
as "curreqt machine averages." A cumulative machine average for eachxtest property
is also éhown and'repre;ents the mean of the current machine averages for the same
property for the pfe&ious six periods (excluding the current period). Also shown
for each machine and for each test property in Tables II to XXXII afe a machine
factor and‘machine index which are defined as follows: '

current machine average

cumulative machine average x 100 = machine factor (%)

current machine average
cumulative F.K.I. average

x 100 = machine index (%)

The machine facfor and machine index provide a convenient means for compafing the
current machine a§erage for each test property with either  the previous resﬁits
obtained 6g;the same machine for the same test property or with the cumulative
result for éll machines — i.e., the cumulative F.K.I. average for fhe 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 cumulatlve F.X.I. average which

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

The runnability data for the 103 rolls evaluated during the current period
and the 124 rolls evaluated during the previous period areisummafized on pege 2,

Part II, Section "B" of the Summary.

Supplementary to the runnability data, draw factors Qere detetmiﬁed for
each roll of medium at 600 f.p.m. with minimum tensient(or, for rollé,with poor
runnability, at the maximum speed runnable with minimum tension) and;are giten in
Tables II through XXXII for Machines A through Z and Machines AA, BB, CC, bD, and

EE, respectively.

In Table XXXIII; an effort has been made to eompare.Iﬁstitute and mill
Concora flat crush test results for each machine for the current.period. The follow-
ing information is presented in this table: (1) Cu:rent machiﬁe everage based on
Institute data, (2) current machine average based on mill data, (3) the average
di fference — that is, the difference between the curreht machine average based on
Institute .data and the current machine average basedAon 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
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TABLE XXXITI

A COMPARATIVE SUMMARY FOR EACH MACHINE OF THE CONCORA
FLAT CRUSH AVERAGES BASED ON INSTITUTE DATA- AND MILL DATA

MARCH AND APRIL, 1972

Concora Flat Crush, p.s.i.

No. of Rolls

Machine I.P.cC. MY Av. Av. Diff., 8-
Code Compared Av.B Av.B Diff. ~ Current Previous
A ' " 40.8 h2.2 +1.4 #3.4 +8.1
B 3 36.9 34.3, . =2.6., -7.0 -9.7
o 0 38.3 - - - -3.8
D 2 4s. 4 ho.k -3.0, -6.6~ -1.1
E 4 k.6 1.9 -2.7 -6.1 -5.6
F i hy.2 45.3 +1.1 +2.5 42,1
G b k3.2 ho.6 -0.6 -1.k +h.0
H L k3.3 39.3 -h.0 -9.2 -6.5
I 0 38.4 --g - - ~6.6
J 0 hi.2 - - - -
K b 39.2 40.3 +1.1- +2.8 +10.9
L 4 39.0 39.8 +0.8 . +2.1 +3.6
M I b2.7 43.0 +0.3 +0.7 +0.5
N N k2.0 43.2 +1.2 +2.9 +0.3
o} L 39.9 38.4 -1.5 -3.8 -3.8
P 7 5 - . ho.o ko.7 +0.7 +1.8 +0.9
Q 3 34.3 34.2 -0.1 -0.3 -1.8
R 4 h.2 bhh +3.2 +7.8 +10.5
S 5 . 38.2 37.6 -0.6 -1.6 +7.1
T .. h ho.2 ko.6 +0.4 +1.0 +4.h
4] 3 k2.0 41.5 -0.5 -1.2 -1.6
v 2 6.7 ha.7 -%.0 -8.6 -5.9
W i 4i.h hz.zd +0.8 +1.9 ~0.9
X 0 35.8 -— - - -10.5
Y 4 43.1 4.6 +1.5 +3.5 +0.5
y4 h 38.1 38.5 +0.4 +1.0 -0.6
AA 2 Ly .k L%, 8 +0.4 +0.9 -
BB 2 39.0 38.8 -0.2 ~0.5 0.0
cc 5 k3,5 43,3 -0k -0.9 +bh.0
DD b 35.0 35.0,4 0.0 0.0 +4.7
EE 37.4 - - - ~3.h

aComparisons based on current machine average include only those rolls for which mill
data were submitted.

bAverage di fference is the difference between the current machine average based on
. Institute test results and that based on mill test results with the Institute test
results used as the reference.

CAverage difference (percent) is computed by dividing the average difference in p.s.i.
by the Institute current machine average and multiplying by 100.

%No mi1l date available.
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are still obtained on specimens conditioned after fluting, no average differences
between current machioe eve;aées Beeeﬁjon'lnstitute and mill data are shown. The
inclusion of these comparisons is made possible by the fact that interested
part1c1pants submit thelr Concora flat crush results to The Institute of Paper
Chemistry (on data sheets obtalnable from the Instltute) ThlS affords each
partlclpant an opportunlty to review the level of agreement noted for his data
with the levels noted for the other part1c1pants. Comparisons of this kind are a

helpful adjunct to other callbratlon procedures.

THE INSTITUTE OF PAPER CHEMISTRY 3

‘ R. C. McKee, Chairman
- Container Section







