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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin

This report is supplementary to Progress Report 67 of the base-
line study on corrugating medium entitled, "Continuous evaluation of cor-
rugating medium” which provides a program whereby participating mills have
the opportunity to submit rolls of medium on a regular weekly schedule for
evaluation with regard to physical characteristics of the medium and of
the single-faced board made from the medium. Specifically, each medium is
evaluated for caliper, basis weight, and Concora flat crush. In addition
each medium is fabficated into A-flute single-faced corrugated board on
the Institute's corrugator to determine its runability in terms of speed
and tension, and the single-faced board obtained at maximum speed with

minimum tension is evaluated for its flat crush strength.

This report is an exteqsion of the baseline study described above
and is concerned specifically with the caliper and uniformity of caliper of
the single-fgced board fabricated from each roll of medium. Unifdrmity of
caliper is generally considered to be another facet of tﬁe criteria used
to evaluate the runabilhty of corrugating medium, .and the Technical Committee
of the Fourdriniér Kraft Board Institute, Inc., has requested that a measure-

ment of the uniformity of caliper be included as a part of the evaluation

given each roll of corrugating medium.

The evaluation of the caliper and uniformity of calipep of the
single~fac§d board made from each roll of corrugating medium was carried
out using the five circular specimens that were subsequently tested for
flat crush strength,. Each specimen was five square inches in area. They

were cut at intervals of approximately two feet along the central portion
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of a strip of the single-faced board fabricated at maximum speed and
minimum tension. On each of these five specimens, caliper measurements
were made on five consecutive flutes and the caliper difference between
consecutive flutes was calculated, theré being four calculations of
differences for each specimen. The twenty-five caliper measurements (fivq
calipers on each of the five specimens) were averaged and are reported as
the caliper for each sample of medium, Likewise, the twenty caliper differ-
ences between consecutive flutés (four caliper differences on each of the
five specimens)lwere averaged, and the maximum;, minimum;, and average values

are reported for each sample of corrugating medium.

The instrument for measuring the caliper of individual flutes
of single-faced board consists of a bench-type thickness gage with a pressure
foot 3/8 inch in diemeter and an anvil consisting of a plane circular sur-
face 2 inches in diameter. The pressure foot is attached to a dial indicator
which can be read to 0,000l inch., The load on the pressure foot is 100 # 10
grams. A caliper determination is made by inserting each five-square-inch
circular specimen between the pressure féot and the anvi} so that the foot
rests on the second flute from one end of the specimen without touching either
of the adjacent flutes. The 3/8-inch diameter of the preséufe foot permits it
. to contact only one flute with ease. The specimen is pressed gently against‘;
the anvil, and the reading is then recorded. 4s mentioned previously, five
consecutive flutes through the center of each specimen are calipered in this
way. It should be emphasized that these calipers may not necessarily corres-
pond to regular caliper measurements because of differences in load and other

variables,
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Caliper data have been obtained on the single-faced board fabri-
cated from each of the one hundred and twenty-eight rolls of corrugating
medium which were submitted for evaluation during the month of May. Also
included for purposes of convenient reference ar; the singlefface flat crush
and runability data. The current machine averages for each test are sum~
marized in Table I for Machines A through T. A graphical presentation of
the current machine caliper averages on single-faced board is shown in
Figure 1, and a similar presentation of the current machine averages for the
caliper difference between consecutive flutes is given in Figure 2, The
test results obtained on the individual rolls of medium supmitted by each
company are given in Tables II through XXI for Machines A through T,

respectively.

It may be seen in Figure 1 and Table I that the average caliper
results for the single-faced boards varied from a low value of 192,9 points
for Machine D to a high value of 197.0 points for Machine Ko. Likewise,
from the results given in Table I and Figure 2, it may be noted that the
average caliper difference between consecutive flutes ranged from a mini-
mum of 1.6 points for Machines E, K, and S to a maximum of 3.0 points for
Machine A, The majority of the machines were associated with average cal-
iper differences of two points or less. The differences in the area of

three points may be excessive.
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TABLE I
SUMMARY OF CURRENT MACHINE AVERAGES
May, 1960
Number Caliper Difference Between Single-Face
of Caliper, Consecutive Flutes, Flat Crush,
Machine Rolls points points PeSeio
A 6 195,11 3.0 33.1
B 6 196.4 2,7 29,4
C 8 196,0 2.6 3504
D ) 192,9 1.8 31.9
E 4 195.9 1.6 3064
F 3 Note a Note a Note a
G 8 196.0 204 31,5
H I 196.2 2.1 3304
I 8 196,2 1.8 35.3
J 6 194.8 2.0 30.7
K 9 197.0 1.6 345
L 4 196,9 2,1 32,9
M 1 196,.8 2,9 - 29,3
N 9 19603 1.9 3ho5
0 6 194.9 2.8 31.1
P 8 196.4 1.8 35.4
Q 13 196,7 1.7 32,0
R 9 196,3 2.4 32,7
S 5 195.4 1.6 36,1
T p) 195.7 1.7 32,2
Total 128

& Single-face flat crush and caliper could not be determined because the
medium fractured even at a speed of 100 f.pome
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TABLE II
SUMMARY OF TEST RESULTS FOR MACHINE A
May, 1960
Caliper Difference Runability
: Between Consecu- (Maximum Ten-
Mill Cali-~ tive Flutes, Single-Face sion at 600
Date Roll per, points Flat Crush, fopome),
Code Made No. pte. Max. Min, ave p.s.i. 1bo/ino
A<l 4-16-60 364 194.7 7.7 Ouk 2.8 33.2 Note a
A-2 4-19-60 365 193.0 12,5 0.2 643 31.2 Note b
A-3  4-21-60 366 196.0 3.5 046 1.8 35.5 1-1/2
A—L} 5-' 1—60 367 19600 505 290 3.8 2901-}, Note (o4
A-5 5- 2-60 368 195.3 Le2 0.6 2.1 35,3 1
A-6 5- 5-60 369 195.8 Le7 0.l 1.2 33.9 1
Current Machine Ave 195.1 3.0 33.1

8 Maximum speed at which this medium could be corrugated with minimum tension
was 575 fepem.

Maximum speed at which this medium could be corrugated with minimum tension
was 375 fopomo

c
Maximum speed at which this medium could be corrugated with minimum tension
was 400 fepemo

TABLE III
SUMMARY OF TEST RESULTS FOR MACHINE B

May, 1960
B-1 4‘15-60 13 19507 11,0 009 hol 2809 Note a
B-2 4-15-60 “14 196,62 Tel Ok Le2 28,9 1-1/2
B-3 4-15-60 215 19604 55 0ok 2e5 30.1 1-1/2
B-4 4-15-60 16 196.2 Lob 05 26l 29,0 1-1/2
‘B=5 4~16-60 17 196.8 "342 0,0 0.8 30.7 1-1/2
B-6 4-16-60 18 197.,0 Le6 0,1 2.3 28,6 1-1/2
Current Machine Ave 196.4 2.7 29.4

8 Maximum speed at which this medium could be corrugated with minimum tension
was 575 fopomo
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Code

C-1
c-2
C-3
Cely
C-5
c-6
C-7
C-8

Date
Made

4,-20-60
4-23-60
4=27-60
4-30-60
5- 5-60
5- 7-60
5-11-60
5-14-60

Mill
Roll
Noo

Current Machine Ave

D-1
D-2
D-3
D-4
D-5
D-6

4-18-60
4-18-60
4-19-60
4-19-60
5- 3-60
5= 460

17
18
19
20
21
22

Current Machine Ave

Progress Report 68

TABLE IV
SUMMARY OF TEST RESULTS FOR MACHINE C
May, 1960
Caliper Difference Runability
Between Consecu- (Maximum Ten-
Cali- tive Flutes, Single-Face sion at 600
per, points Flat Crush, fepoms),
pto Max, Mine Ave PoSele lb./ino
l9ho7 8.8 001 30h 3506 Mino
l95oh 603 001 3.2 37.3 Min,
196.1 5.0 0ol 202 3361 1
196.6 Le9 0,0 1.4 35.1 1/2
195.9 8ol 0.8 3.8 35.3 1/2
197.0 6.9 0e1 2,5 35,0 1
195,9 5.8 0.0 2.1 3645 1
196.8 567 0.5 244 3469 1
196.0 2.6 3564
TABLE V
SUMMARY OF TEST RESULTS FOR MACHINE D
May, 1960
192,4 5¢5 0.1 1.7 33.1 1-1/2
19304 501 OoO 201 32e7 ' 1-1/2
192,6 Lo2 0,1 1.8 32,7 1-1/2
192.,6 Lol 0ol 1.7 344 1-1/2
193.2 363 0.0 1.3 3006 1-1/2
193.2 Le5 0ol 2,0 28,2 1-1/2

192.9 1.8 31.9
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TABLE VI
SUMMARY OF TEST RESULTS FOR MACHINE E
May, 1960
Caliper Difference Runability
Between Consecu- (Maximum Ten-
Mill Cali- tive Flutes, Single-Face sion at 600
Date  Roll per, points Flat Crush, fopeme),
Code Made No, pto Max, Min, av, PeSoie lb./in.
E-1 4-21-60 297 195.2 3.6 0,0 1.5 3403 Min.
E-2 4-21-60 298 195.2 Te5 0.1 2,0 2646 -Note a
E-3 5~ 4-60 305 196.3 244 03 1.2 3064 1-1/2
E-4 5= L~60 306 196.8 567 0.1 1.8 3045 1-1/2
Current Machine Ave 195.9 1.6 3064

& Maximum speed at which this roll could be corrugated with minimum tension was
h75 fopomo

TABLE VII
SUMMARY OF TEST RESULTS FOR MACHINE F
May, 1960
F-1 ‘L—ll—éo 336 Note a Note a Note a Note a
F-2 [-13-60 425 Note a Note a Note a Note a

F-3 4-20-60 629 Note a Note a Note a Note a

. Single-face.flat crush and caliper could not be determined beceuse the medium
fractured even.at a speed of.100 fspem.
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Cod

G-1
G-2
G-3
G-4
G-5
G-6
G-7
G-8

Date
e Made

4,~20~60
L4=25-60
L=26-60
5- 4~60
5- 5«60
5-10~60
5-16-60
5-17-60

Mill
Roll
NOo

Ll
45
46
L7
48
L9
50
51

Current Machine Av.

H-1
H-2
H-3
H-ly

L,-29-60
" 4=29~60
5-12-60
5-12-60

303
304
311
312

Current Machine Av,
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“TABLE VIII
SUMMARY OF TEST RESULTS FOR MACHINE G

May, 1960

Caliper Difference Runability
Between Consecu- (Maximum Ten-
Cali- tive Flutes, Single-Face °~ sion at 600
per, points Flat Crush, fopoele),
Pte Max. Mine. Av. PoSelie lb'./in.
195.5 Lol 0ol 107 30,0 1
196,2 6e3 0.3 3.0 33.6 1-1/2
1953 59 0.3 1.9 31,1 1/2
196,2 Leb Oush 2.0 33,6 1-1/2
19643 6.0 lo2 3.3 31.8 1-1/2
194.8 5e5 0.5 267 32.8 1-1/2
196.7 2.9 0.5 1lo7 .-3048 1-1/2
19608 5.6 101 3.2 2803 1—1/2
196,0 2.4 31.5
/

TABLE IX
SUMMARY OF TEST RESULTS FOR MACHINE H

May;.1960 '
19607  To6 0.1 2.4 3h4e5 . 1-1/2
196.5 3.8 00,2 1.7 3365 1-1/2
19600 705 002 2.2 3307 ’ 1-1/2
195.8 5.9 0,0 2.2 32,0 1-1/2
196,2 2,1 3304
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Code

I-1
I-2
I-3
I-4
I-5
I-6
I.7
I-8

Date
Made

4,~18-60
L,~21~60
4~R6-60
L-28-60
5- 2-60
5~ 4=-60
5- 9-60
5-12-60

Mill
Roll
No.

Current Machine &v.

J-1
J-2
J=3
J-l
J-5
J-b

4=12-60
4-13-60
4-21-60
}-22-60
5- 2-60
5= 3-60

17
18
19
20
21
22

Current Machine Av,

Progress Report 68

TABLE X
SUMMARY OF TEST RESULTS FOR MACHINE I

May, 1960

Caliper Difference Runability
Between Consecu- (Meximum Ten-

Cali- tive Flutes, Single-Face sion at 600
per, points Flat Crush, fépeme),
pte Max., Min, Ave PoSeie lb./in.
195.6 3.7 0e3 le4 3467 1
195.8 Le9 0.0 1.7 3644 ' 1
195.9 Le3 0.0 1.5 35.1 1l
196.2 Ll 0l 2.7 34.0 1/2
196.7 L6 0.7 2.1 3665 1-1/2
1964.6 2.7 01 1.4 3Le4 1-1/2
196.4 L3 0.0 2,1 36.8 1-1/2
196.2 3.6 Ol 1o4 3446 1-1/2
19642 1.8 3543

TABLE XI
SUMMARY OF TEST RESULTS FOR MACHINE J

May, 1960
192.8 247 0l 1.3 31.9 1-1/2
192,3 3.7 Osl 1lo4 3069 1/2
197.9 4.0 0ok 244 27,6 1-1/2
195.1 Lol 0.0 2.2 31.4 1-1/2
195.8 hel 0e3 145 31.4 1-1/2
195.1 9.5 0.0 3.5 30.8 1-1/2
19408 2,0 30,7
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Code

K-1
K-2
K-3
K-4
K-5
K-6
K-7
K-8
K~-9

Date
Made

L4~14-60
4~18-60
4-20-60
4-25-60
4=27-60
5~ 5-60
5~ 7-60
5~ 9-60
5-10-60

Mill
Roll
NOo

260

261 -

262
263
264
265
266
267
268

Current Machine Av,

L1
L-2
L-3
L-4

4-30-60
4-30-60
5-11-60
5-11-60

301
302
309
310

Current Machine Av.

M-1

5- 460

E-4

Current Machine Av.

TABLE XII

Pege 11
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SUMMARY OF TEST RESULTS FOR MACHINE K

Cali-

per,
pte.

198.8

19649

197.0
196.8
196.6
197.3
19649
19646
195.9

197.0

19606
196.8
197.2
197.0

19669

196.8

WVt DWW £ 0NN~

Max,

be

¢« o & & O o .8

F O 0-ONE O F Ut

9

May, 1960

Caliper Difference Runability
Between Consecu- (Maximum Ten-
tive Flutes, Single-Face sion at 600
points Flat Crush, fopotme),
Mine AV, poSoio lb./in.
02 2,6 32,7 1-1/2
0,3.. 1.0 33.6 1-1/2
Ooo 202 3&05 1-1/2
0.0 1.1 3446 1-1/2
0.2 1.6 3561 1-1/2
0,0 1lu4 34.0 1-1/2
0,0 1ok 36,7 1-1/2
00l 1.3 3he7 1-1/2
0.2 1.7 34.8 1-1/2
1.6 3465
TABLE XIII
SUMMARY OF TEST RESULTS FOR MACHINE L
May, 1960
0.2 16 36.0 1-1/2
0,1 1.6 36,9 1-1/2
0,6 2.9 29,5 1-1/2
0.6 2.2 29,3 1-1/2
2.1 32,9
TABLE XIV
SUMMARY OF TEST RESULTS FOR MACHINE M
May, 1960
0ol 2.9 29,3 1-1/2
209 2903

196.8




Fourdrinier Kraft Board Institute;, Inc. Page 12

Project 1108-17 Progress Report 68
TABLE XV
SUMMARY OF TEST RESULTS FOR MACHINE N
May, 1960
‘ Caliper Difference Runability
Between Consecu-- (Meximum Ten=~
Mill Cali- tive Flutes, Single-Face sion at 600
Date Roll  per, points Flat Crush, fopome),
Code Made No. pte. Max., Min, v, PoSeio lb./in.
N-1 h.-l9-60 - 19592 h.O 001 1014» 31&07 Min.
N2 L4=22-60 == 195.8 Lo8 0.2 1.9 33.8 1/2
N-3 4-25-60 - 195,9 503 0.0 2.6 3367 ’ 1
N-l 4-28-60 «- 196,0 2.7 0.0 1.1 362 1/2
N-5 4=29-60 - 196.3 560 0.1 1.9 3644 1/2
N-6 5~ 3-60 == l?éol 3.0 0.1 1.7 32.0 1/2
N-7 5= 6-60 -- 197.1 5.1 0.1 2.2 36,4 1/2
N-8 5-10-60 =~ 196.9 55 0ol 2.0 3642 1-1/2
N-9 5-13-60 - 19745 Le5 0¢3 2.0 33,2 1
Current Machine Ave 196,3 1.9 3h4e5
TABLE XVI
SUMMARY OF TEST RESULTS FOR MACHINE O
May, 1960
0-1 4-19-60 35  195.3 945  Ool  3e5 31.8 1-1/2
0-2 4=20-60 36  196s1 5.9 003 2.8 3106 1-1/2
0-3 L=26-60 37 193.9 6.5 0.0 2.2 31,0 1-1/2
0-4 L-28-60 38 195.5 565 0.0 244 3009 1-1/2
0~5 5- 4=60 39 19405 7.9 0.2 3.9 2905 1-1/2
0-6 5-10-60 40 19402 506 0.3 2.1 31.8 1-1/2
Current Machine &ve 1949 2.8 31.1
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TABLE XVII
SUMMARY OF TEST RESULTS FOR MACHINE P
May, 1960
Caliper Difference Runability
Between Consecu- ‘ (Maximum Ten-
Mill Cali- tive Flutes, Single~-Face sion at 600
Date Roll  per, points Flat Crush, foPolla ),
Code Made No. Pto Max. Min. Av. PoSeie 1b./in.
P-1 4-12-60 1395 194.9 506 0ol 1.6 3465 1-1/2
P-2 4-20-60 396 196.9 5.8 0.1 262 349 1-1/2
P-3 4-22-60 397 195.,7 602 0.1 2.9 3642 1
P-4 4-26-60 398 196,.6 2.9 0e3 1lob 37.0 1
P-5 4-29-60 399 196.3 Lob 0.1 1.9 34,9 1-1/2
P-6 5- 3-60 400 197.5 3.1 0,1 1.5 35.8 1-1/2
P-7 65— 5-60 401 196.7 3.9 0.0 1.3 35.7 1-1/2
P-8 5-10-60 402 196.2 Le7 0.0 1.5 34.1 1-1/2
Current Machine Av. 19604 1.8 3504 -
TABLE XVIII
SUMMARY OF TEST RESULTS FOR MACHINE Q2
May, 1960
Q-1 3-23-60 3749 1960 L0 0.0 2.3 32.4 1/2
Q-2 3-28-60 L4558 195.2 3.7 0.0 1o4 35.4 1
Q—a 3-31—60 5006 19900 6 ° 6 003 208 2708 Mine
Q-4 4= 5-60 504 196.7 2.2 0,0 0.9 31,0 1
Q-5 4~ 6-60 636 197.9 Lob 0.2 166 32.3 1/2
Q-6 L4-10-60 1038 196.0 Le3 0.2 2.2 3001 1
Q‘? h—lh-—60 1985 196 02 l}o 5 Ooo 1 o 6 3203 l
Q-8 4-21-60 2903 196.8 Lol 0.2 1.7 3463 1-1/2
Q-9 4-28-60 4103 1966 Lel 0.5 1.7 32,1 1-1/2
Q-10 4-30-60 4486 196.9 3.6 0,2 1.5 31.6 1
Q-11 5- 3-60 543 197.1 3.0 0.0 1.0 32.1 1
Q-12 5- 4~60 732 196,.3 LeT7 Ol 1.7 32.1 1l
Q-13 5- 6-60 974 196,.9 3.6 0,0 1,1 32,2 1
Current Machine Av, 196,7 1.7 32,0

® Some of the rolls from this company arrived too late for inclusion in
last month's report.
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Code

R-1
R-2
R-3
R-4
R-5
R-6
R-7
R-8
R-9

Date
Made

4=-20-60
4=-21~60
4-27-60
4=29~60
5- 5-60
5- 6~60
5-11~60
5-13-60
5-18-60

Mill

" Roll

No.

327
328
329
330
331
332
333
334
335

Current Machine Av,

S-1
S5~2
S-3
S-4
5-5

5-3-60
5- 5-60
5-10-60
5-19-60
5-19-60

561
562
563
564,
565

Current Machine Av,

T-1
T-2
T-3
T4
T-5

L-15-60

L~R5-60~

4-29-60
5- 1-60
5- 7-60

86
87
88
89
90

Current Machine Av,

TABLE XIX

Page 14

Progress Report 68

SUMMARY OF TEST RESULTS FOR MACHINE R

Cali-
per,
Pto

19643
195.8
195.7
196,1
1974
196.1
19644
19641
196.5

19643

SUMMARY

19506
19501
194.7
19506
196.0

19504

SUMMARY

1947
196.0
19544
196.1
19601

195.7

May, 196

Caliper Difference
Between Consecu-

tive Flutes

0

1

Single-Face
Flat Crush,
poSoio

33.8
33.8
31,0
31.9
32.3
33.6
30,9
32.7
3he5

32,7

OF TEST RESULTS FOR MACHINE S

3308
38,0
3509
36.8
3601

3601

OF TEST RESULTS FOR MACHINE T

points
. Mine Av,
5,7 0ol 2.5
5.3 0ol 24
7ol 0.3 3.6
L.0 005 1.8
Lely 0.0 1.5
Lo8 Oohk 1.8
504 0.2 3.0
500 0.l 1.9
6.7 Ooh 303
2.4
TABLE XX
May, 1960
2,6 0.0 0.8
7.0 0.6 3.1
24 0.1 1.1
S50l 0.0 1.6
4.0 0,0 1.6
1.6
TABLE XXI
May, 1960
5.0 0.0 1,7
5.0 0.0 2,6
3.9 0.1 1.3
2.8 0.0 1.3
3.9 0.0 1.7
1.7

3365
38,9
3366
3307
3.4

32,2

Runability

(Maximum Ten-

sion at 600
fopomo),
1b./ine

1-1/2
1

1-1/2
1-1/2
1-1/2
1-1/2
1-1/2
1

1-1/2

1-1/2
1-1/2
1-1/2
1-1/2
1-1/2

1-1/2

1-1/2
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