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THE: INSTITUTE -OF "PAPER CHEMISTRY

Appleton, Wisconsin
CONTINUOUS EVALUATION OF CORRUGATING MEDIUM
_INTRODUCTION

As requested by the Technlcal‘DrV151on‘of the Fourdrlnler Kraft Board
Instltute, Inc., the reports pertlnent to the contlnuous evaluatlon of corrugatlng
medlum have been prepared by The Instltute of Paper Chemlstry on a blmonthly ”
1nstead of monthly bas1s since August 1, 1961 The current report presents

esults obtalned durlng the months of June and July, 1966 on l9O rolls of corru-
gating medium representlng the productlon of twenty—nlne machines. Each of these
190 rolls of corrugatlng medlum was evaluated for basis welght, callper, Concora
flat crush (condltloned after flutlng), H. and D. flat crush on slngle-faced
board, and runnablllty The evaluatlon of runnablllty was 1n1t1ated by corru-
gatlng‘each roll under standardlzed condltlons on the Instltute s‘corrugator‘i
into A-flute board at 600 feet per mlnute w1th minimum tens1on and recordlng the

draw factor at this condition if the roll ran satisfactorlly. If unsatlsfactory

runnability occurred at this speed, the corrugator was slowed down in increments

of 25 f.p.m. until satisfactory runnablllty was obtalned i. e., no ruptured flutes.

Tn this latter case the draw factor was recorded.for: the highest speed below 600
f.p.m. at which the roll ran satisfactorily. If the medium fabricated;satis-
factorily at 600 f.p.m. with minimum tension, further runs were made at higher
tensions to -determine when cracking occurred. . The higher tensions. used were 0.5,
1.0 and 1.5 1b. per inch. Flat crush was determined on the single-faced board
obtalned at a speed of 600 f p m. with minimum tension. The flat crush results,
in addltlon to supplylng 1nformat10n about.quallty, prov1de data which may be

used by each partlclpant to evaluate the relatlonshlp between Concora flat crush

- . ,\ N

and comblned board flat crush.




Page 2 : Fourdrinier Kraft Board Institute, Inc,
Report 120 Project 1108-17

For each part1c1pat1ng machlne, test data for the current period are
shown in Table I and presented graphlcally in Flg. 1 to h. A tabulatlon 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 everages obtalned on all rolls of corrugatlng medium
evaluated from a given machine during the current period. In addition to the
current mechine test averages, Table I also presents the current F.K.I. averages,
cumulative F.K,i. averages, ahdlthe P.K.I. in@exes. The eurrent F.K.I. avefage
for each test property is the mean of the current machine avereges for all machines
participating in the study during a given period (excluding the current machine
averages hased on the'evaluatien of fewer than three holls of corrugating medium
as requested by the Technicel Dihisionj. The cumulative F.K.I. averege'for each
test property is the'mean ef the currehf F.K.I. averages 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 follo@s:

current F.K.I. average

cumilative F.K.I. average . 100 = FiK.I. index (%)

The F.K.I. index for each test property provides a ready means of comparing the
current quality with previous results, An index greater than 100% indicates that
current quality is higher than the average result for the previous twelve periods;
an index below 100% indicates ‘that current quality is lower than the average

result for the previous twelve periods.

The test results obtained on the rolls submitted from fhe»production of
1nd1v1dual machlnes during the current perlod are shown in Tables II through XXX

for Machlnes A through Z and Machlnes AA, BB, and CC, respectively. The

(Text continued on Page 20)

Is
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"TABLE T
SUMMARY OF CURRENT MACHINE AVERAGES

June and July, 1966

’ : Basis - . ‘Single-Face
Mill No. of Type of Weight, Caliper, Concora Flat Flat Crush,
Code Rolls Medium 1b. points Crush, p.s.i. p.s.i.

A 8 Semichemical 26.8 - 10.3 32, L 30.6
B 8 Semichemical 27.3 10. 4 36.2 32,3
C 8 - Semichemical 27.0 10.2 : hi.2 37.6
D 8  Semichemical 26,4 - 10.0 33.7 31.6
E "9 Semichemical 27.8 ©10.8° 38.1 36,3
F 6 Semichemical 27.3 10.7 35,0 31.6
G 8 Semichemical 26.8 10.6 4o.7 36.5
H 8 = Semichemical  27.1 10.0 26.2 25.4
I. 8  Bogus C27.h 10.1 33.8 30.3
J 5 Semichemical =~ 27.6- ~° 10.3 39.8 35.3
K’ -7 Semichemical  27.0 = - 10.0 35.1 32.1
L 8 Bogus 27.2 10.3 35.3 33.6
M 7 Semichemical 27.1 10.4 4h1.0 37.5
N 6 Semichemical 26. 10.2 35.1 32.1
0 1 Semichemical Notea

P 3 Semichemical 26.5 10.4 3,7 33.1
Q 7 Semichemical 26.5 9.3 33,7 30.8
R 8 Semichemical 26.2 10.0 36.8 34,2
S 5. Bogus : 27.7 11.3 ' 31.6 28.5
T 8 Semichemical  26.7 ©10.2 36.1 32.6
U T Semichemical - 26.7 . 10.6" 387 36.3
v 7  Semichemical ' "27.6 © 10.5. 35.6 32,4
W 7 Semichemical 26.h 9.7 3%.0 30.9
X 8 Semichemical 27.5 - 9.8 38.1 33.9
Y 1  Semichemical = Note® - -

z 8 Semichemical 27.7 - 11.0 33,7 31.0
AA L Semichemical 26.3 9.7 35.4 34,0
BB 8 Semichemical 26.6. . 10.0 39,2 35.6
(o]0} K Semichemical 26,6 .~ "+ 9.2 36,9 . 342
Total 190

Current F.K.I. average 27.0 10,2~ 35.8 33,0
Cumulative F.K.I. average  27.0 S lo.h 35.1 . 32.0
F.K.I. index, % 100.0 98.3 101.9 103.1

aCurrent machine average has been omitted in compliance with the Technical Division's
request that current machine averages based on evaluations of fewer than three rolls
of medium should be excluded from the summary table and from the calculation of the

current F.K.I., averages.




Comparison of Caliper Results

Figure 2.
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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 for 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 previous twelve periods
(excluding the current period). Also shown for each machine and for each test
property in Tables II to XXX are the machine factor and machine index which are
defined as follows:

current machihe average
cumulative machine average

x 100 = machine factor (%)

current machine average
cumulative F.K.I. average

X 100 = machine index (%)

The machine factor and machine index provide a means for comparing the current
‘machine average for each test property with either the previous results for the
particular machine or with the cumulative results for all machines, i.e., the

cumulaetive F.K.I. average.
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DISCUSSION OF RESULTS .- .-

Sho&n below from Table I érejtﬂe maximum and minihuﬁ>cﬁrféﬂ£ mééhiﬁé“
averageé noted for.each téstlp;opért&jddfing thé cuffent péfiodA<juﬁé and July;
1966). Also shown bélow for each geéf pfbpéfty is the current F.K.I. évefage which
represents the mean of the current machine averages for the curreﬁt periéd'énd,
hence, is indicative of the test level being maintained by the industry as a whole
to the extent that the industry is represented by the participating machines.

Also given below 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 twelve months.

Current Cumulativé

Max. Current Min. Current . F.XK.I. F.K.I.
Machine Av. Machine Av. Average Average
Basis wt., 1b. 18 262 27.0 27.0
Caliper, pt.‘ | 1.3 8.8 102 10.4
Concora flat éfush, p.s.i. | hi.2 d '26;2 35.8. 35,1
Single-face flat crush, p.s.i. 3.6 25. 1 33.0 32,0

The runnability data for the 190 rolls. evaluated during the current

period are summarized as follows:

Number = Percentage

of : of - Cumulative

Runnability L ) Rolls Tota;'Rolls ‘ Percentage
Less than 600 f.p.m. with minimum tgnsion . 22 11.6 100.0
600 f.p.m;,— minimum tension . éS , 13.2 , 88.4
600 f.p.m. — 1/2 1b. per in. tension _ ’ , 59‘ . 20.5 | o T75.2
600 f.p.m. — 1 1b. per in. tension  ’ Se6 137 | : Sh.T
600 f.p.m. — 1-1/2 1b. per in. tension : T _v_78.' b1.1 _- b1
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Supplementary to the runnability data described above, draw factors were
determined for each roll of medium at 600 f.p.m. with minimum tension (or, for
rolls with poor runnability, at fhe maximﬁmvspeed runnable with miniﬁum tension)
and are given in Tables IT through“XXX for Machines A to Z and Mééhiﬁes AA,IBB,

and CC, respectively.

In Table XXXI a comparison of Institute and mill Concora flat crush test
results obtained on conditioned specimens is given for each machine for the current
preriod. The inclusion of. these comparisons is made possible by the fact that
interested participants submit their Concora flat crush test results to The .
Institute of Paper Chemistry (on data sheets obtainable from the Institute). This
affords each participant the 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. Shown in Table
XXXI are (1) the Institute and mill Concora averages for each roll included in
these comparisons, (2) the difference between the roll average based on Institute
data and that based on mill data, (3) the Institute and mill averages based on all
rolls included in the comparison, and (4) the difference between these overall

avereges.,

The Concors flﬁt crush daté shown in Table XXXI are summarized in Part
I of Table XXXII where for each machine the following information is given: (1)
Current machine average based on Institute daté, (2) current machine average based
on mill data, (3) the aVerége differences — that is, the difference between the
current méchine average based on Institute data and that based on miil data, and
(h) the maximum differénce encountered in comparing Institute and mill test
averages for individual rolls. In Part II of Tagie XXXII the average differences
given in Part I have been converted to pércent. Comparative data from the previous

two reports are also included in Part II of Table XXXTII.
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In Table XXXIII a summary of the agreement between Institute and mill
Concora flat crush data is given for the current period; comparative data from
the previous bimonthly period are also included. The data shown for the current
period indicate that agreement between Institute and mill Concora data was somewhat

better than the agreement for the previous period.

TABLE XXXTIT

SUMMARY OF AGREEMENT BETWEEN INSTITUTE AND MILL
CONCORA FLAT CRUSH DATA

Average Percentage Difference Between Percentage of All Machines Included
Institute and Mill Concoga Flat Crush Within the %ndlcated Range

. Test Results . Previous Period Current Period
+ 1.0 , 6.9 11.1
+2.5 20.7 33.3
+ 5.0 58.6 Th.1
+10.0 93.1 92.6
Max. 100. 0% 100.0°

aThe average obtailned at the Institute was used as the reference in the
. calculation of the percentage differences.
February and March, 1966.
April and May, 1966
‘ dMaximum percentage difference was +23.L4,
SMaximum percentage difference was +13.L4.

Note: ULack of conditioning after fluting may be gspon51ble for the large
maximum differences reported above in Note =2
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