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THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wisconsin
MODTFIED RING COMPRESSION TESTS ON 42-LB. LINERBOARD
TNTRODUCTION '

a3 requested by the Technical Committee, modified ring compres: Lon
Lests are cutrently being made on all samples of 42-1b. linerboard received 1n

connection yith Project 1108-13, the base-line study on b2 1b., linerbocard Thiz

test lng.program was 1nitiated on the samples of linerboard received during July.

v
v

The current report presents a bimonthly summation of the resulls obtalned during

July and August.

) PROCEDURE

The procedure followed 1n evaluating each sample of linerboard tor
modified ring compression strength has involved a number of steps which are
described subsequently in this paragraph 1n the order of their performance. The

twerty-four L4 by 1lb-inch sheets cowprising each ssmple of linerboard submitted

Lt
v
¢

fo1 evaliz-ion 1n conrection with the base-line study on 42-1b. linerboavd !Fro

11U%-13) were First preconditioned for st least 24 hours at 73 ¥. ano less i

o
ut
pa)

59% R.H. snd then coniitiloned for at lesst 48 hours at 73°I. anad 504 L H.. the
Tatres atr ozphere alzc being the environment 1n which subsequent speclmen [rep-
abal tou ars Leailng were carried ovt. Twelve of the twenty-four L4 by Lh-1nch
sbects 1u zach sample were next btrimmed o 12 by 12 inches preparalory Lo the
detaominat . on of basis weight and caliper Tor Project 1108-1%. After basis wel/ !
au? calipe. had heen “2termined, specimens were cut for modifiled ring comproeglo
Leste, one =machine divecticn specimen and one Cioss-machlne 1ieCrlen Splodmen

Lbeing cut w oo each i rive of the 12 by 12-1nch sheels to give ¢ totst ol five

soccamens 1n ouch direction.  Bach specimen wein Jdic rut (nning o Concor e cuoe
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cutter) to ¢ 0 5 by CG-iner size with the O 5-inch dimension parallel to the
specithed orientation—i e machine direction or cross-machine direction The
loading cdges of each sperimen were next touched against a sheet ot wax-salurated
paper toweling lving on a hot plate set at 170 to 175°F. (Mobilwax D was used to

saturatc bhe paper towel.og) The loading edges ot each specimen were held 1n

-3

contact yith the paper coveling long enough to permit the wax to migrate wnto the
specimen lo & depbh of arprosimately 1/16 inch  The next step involved applving’
a 5/16 to l/ﬁ-lnch wide strip of Weldwood corntact cement by means of a brush to
each end of the specimen to permit overlapping and adhering the ends topether
Pricr to this, however, tle contsct cement was given time to become visiblv dry
50 that ulen the ends were overlapped and joined, their bonding was Lmmedlate and
secure. The overlapping aad joining of the ends of esach specimer was accomplished
by wrapping the specimen #-ound a Plesiglas cylinder having a her1ght of l/2 rach
and + diemeter ot 1,840 irzhes. This cvlinder dimension limited the ovetlapping
ol the rude to a mininoer ~. 1/8 1nch and ma.imum of 5/16 1anch. The Pler:iglas
cylindetr was also helptyl in achieving Harallel loadirg edges, For eart proup of

IWe Lpeaivwens Inn machiis wirection tests and tor each group of tive fpecing is

2l

for ero | -macbiie olrechtics ies

ks, two specimens were formen with the bheot rroe

(I

ortact ing Lue Plerigles z-d three vere [ormed with the wire oide cooracting he

Floe iol e

Ba.bv sg=cimen, 27cer berng prepared as described above, wes ronditioped

Lo 2te tow Ao, phers 120 gt le

m

3t 1z Lwours and then tedtsd voiny the couve rtiono
ving bolder (ASTM) Lut setituting @ L/4-Lneh haigh Ple.tglacs aylinuer (ol 1o
sere tuaazmers @2 the oylicder on which the Lpeciumens woie toraed) (O the con-

vent ponah 17 Land The be.=ing was carmied owb on an H. end . compress1oo le ter

Ly [ i, rate Ol ppro woatcle GO0 lb./mm° meanured with “he platern  ir
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contact with each other. The modified ring compressicn strength was recorded to |
the nearest pound for each specimen and then converted to a unit width basis (lb./

1n.) by dividing the meximum load sustained by the specimen length which was six

inches
RESULTS

During July and August, 110 sample lots of U42-1b. linerboard were
evaluated by means of the modified ring compression test. The results obtained
for the indavidual mills are given 1n Tables T to XXIIL for Millis A to X,
respectively. (The code letters used in this report do not correspond to any
used previously for any project.) It mav be noted from the results for each mill
glven 1n Tables 1 to XXIIT that, 1n additien to data (or each sample lot, com-
posite averages of the machine direction and cross-machine direction datca (referred
to 1n the tables as "current mill aversges' ) are also given, having been obtained
by caelculating the arithmetic means of the machine direction and cross-machine
direction averages for the 1ndividual s=viple lots A summary of the current mill
averages Is given Ln Teble XXTV 1n which the means of Lhe current mill averages
For machine direction snd Cross-machine Jdirection iodifled ring compression are

t

also shown and referre? to as "current F K.I. averages.” The data given 1n Table

XXV are presenied greshically an Mg, 1
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TABLE I
SUMMARY OF DATA FOR MILL A

July and August, 1963

Modified Ring Compression,
1b./inch
Date Mch. In Machine Cross Machine
Code Made Finish No. Max. in, Av. Max. Min, Av.

22.8- 20,2 214 17,2 16.2 16.6

A-1 6-21-63 W.F. 3

A=2 6-22-63 W.F. 3 24,5 22,3 234 18,2 16,3 17.4
A-3 6-29-63 W.F. 3 22,3 19.8 21.0 17.2 15.8 16.6
AL 6-30-63 W.F, 3 22.3 20,3 21,2 16.8 15.3 16.0
A-5 7- 1-63 W.F. 3 23.3 20.0 21.3 17.3  15.7 16.5
A=b6 7- 2-63 W.F. 3 23.2 21.2 22.2 17.2 15.3 16.3
A-7 7-16-63 W.F. 3 22,7 20,3 2l.5 16.2 15.0 15.7
A=8 7-17-63 W.F, 3 22.3 20.7 21,5 16.5 15.5 15.9
A-Q 8- 6-63 W.F. 3 23,0 21,3 22.1 17.5 .7 16.0
£-10 8- 7-63 W.F. 3 21.2  19.8 204 16.0 13.5 15.0
Current Mill Average: 21.6 16.2

TABLE II
SUMMARY OF DATA FOR MILL B
No samples submitted.
TABLE IIT
SUMMARY OF DATA FOR MILL C

c-1 7- 3-63 WF1S 2 23.0 21,7 22.1 16.5 14.5 15.5
C-2 7-12-63 WF1S 2 21.2  19.7 204 15.2 1.0 14.6
c-3 7-12-63 1KF1S 2 22.5 21,7 22.1 17.8  16.0 6.9
C-4 8- 1-63 WFLS 2 21.5 19.3 204 w.8  11.7 13.9
C-5 8- £-63 WF1S 2 20,3 17.3  19.1 W.8 13.3 1.l
c-6 8-16-63 WFLS 2 21.2  19.7 20.6 15.0 13.3 1.1

Current Mill Average: 20,8 4.9
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TABLE IV

SUMMARY OF DATA FOR MILL D

July and August, 1963

T A, ey
B T T

Ji kgl 57

Modified Ring Compression,

1b./inch
Date Mech. In Machine
Code Made Finish No. Max. Min. Av. Max.
D41 6-12-63 -— 1 19.3 18.3 18.8 14,3
-2 6-17-63 ———— 1 19.7 - 17.8 18.6 4.5
D-3 6-17-63 -— "1 19.7 18.2 18.8 15.2
D-4 6-28-63 —— 1 22.7 19.8 21.1 18.2
D-5 7- 1-63 - ———- 1 21,7 -20.0 20.8 15.7.
D-6 7- 8-63 ———— 1 2.3 20.0 21.9 16.5
D-7  7-21-63 -—— 1 19.8 18.2 18.7 16.2
D-8 7=-31-63 . —ae- 1 19.8 19.0 19.4 . 15.3
Current Mill Average: 19.8
TABLE V
SUMMAKY OF DATA FCR MILL E
E-1 7-19-63 W.F. - 20.8 19.2 19.9 18.0
E-2 7-19-63 W.F - 21.8 19.8 20.8 18.2
Current i1l Average: 20.4
TABLE VI
SUMMARY OF DATA FOR MILL F
F-1 7-15-63 WE1S 1 21.0 19.5 20.2 16.8
F-2 7-25-63 WFLS 1 20.8 19.5 20.3 15.8
F-3 8- 5-63 WF1S 1 21.8 20,2 21.0 17.0

Current 1ill Average: 20.5

:

Page 5
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Cross Machine

Min.

13.2
13.3
13.0
15.7
13.7
15.0
luns
.2

Av,

13.9
4.0
I
17.1
4.9
15.5
15.2
4.6

4.9

16.9
16.9

16.9

16.1
15.4
15.8

15.8

T
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bl ,,..;;,..n. R N



Page 6
A Preliminary Report

Technical Committee of the Fourdrinier
Kraft Board Institute, Inc.
Project 1108-%2

TABLE V1I
SUMMARY OF DATA FOR MILL G

July and August, 1963

Modified Ring Compression,

1b./inch

Cross Machine

Date Mich. In Machine
Code Made Finish No. Max. Min. v,
G-1 6-12-63 W.F. 2 22.5 21.3 21.7
G-2 6-12-63 W.F. 2 22.8 21.5 22.2
G-3 6-18-63 W.F. 2 22.2 21.2 21.5
G-l 6-18-63 W.F, 2 23.7 22.2 22.9
G-5 6-20-63 W.F. 2 22.5 20.5 21.2
G-6 6-20-63 W.F, 2 22.3 20.5 21.4
G-7 £-27-63 W.F. 2 23.5 22.2 22.7
G-B 6-27-63 W.F, 2 24 .2 22.3 23.4

Current Mill Average:

I-1 7-15-63 -
1-2 7-15-63 _—
1-3 7-16-63 ———
T4 §- 7-63 —
I-5 8- B-63 ——
I-6 8-13-63 ——
i-7 8-14-63 ——

Current Mill Average:

2.1

TABLE VII1I
SUMMARY OF DATA FOR MILL H

No samples submitted.

TABLE IX
SUMMARY OF DATA FOR MILL I

20.8 19.5 20,2
22.0 20,5 21.3
21.7 20.2  20.9
19.3 17.2  18.5
20,7 18.5 19.8
20.3 18,2 19.5
20,2 19.2 19.7

o N NN e N

20.0

Max.

18.0
18.3
18.0
18.5
18.0
17.0
18.3
18.0

17.2
18.2
17.7
15.0
15.0
16.0
.8

Min.

16.8
17.0
16 03
16.8
15.0
16.2
16.7
15.2

15.7
16-3
15.8
13.7
.3
4.7
13.2

Av,

17.4
17.6
17.3
17.6
6.4
16.6
17.8
17.1

17.2

16.5
17.3
16.5
W .4
4.7
15.4
1.1

15.6
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TABLE X

SUMMARY OF DATA FOR MILL J

Modified Ring Compression,

1b./inch
Date Mch, In Machine Cross Machine
Code Made Finish No. Max. Min. Av, Max. Min. Av.
J-1 6-20-63 WF1S 1 21.8 20,2 21,2 ' 17.8 14.8 16.4
J=2 6-26-63 WF1S 1 21.3 19.7 20.5 16.8 16.0 16.4
J-3 7- 9-63 WEF1S 1 23.7 21.2 22.8 17.7 1.2 16.1
JA 7-17-63 WK1S 1 23.0 21.3 21.9 17.5 15,7 16.7
J-5 7-23-63 WF1S 1 23.3 20,0 21.8 17.7 16.3 17.0
J-6 7-31-63 WF1S 1 22.2 19.7 21.2 18.3  16.2 16.9
J=7 8. 7-63 WF1S 1 22.2 19.5 20.8 17.5 15.7 16.8
J-8 8-14-63 . WF1S5 1 22.7 20,7 21.6 16.2 15,8 16.0
Current Mill Average: 21.5 16.5
TABLE XI
SUMMARY OF DATA FOR MILL K
K-1 6-28-63 ——— - 20.7 19.7 20.3 .8  13.2 4.1
K=2 7-11.63 — - 20.8 - 19.5 20.2 15.0 14.2 14,7
k-3 ?722-63 — - 16.8 18.7 19.4 15.7 15.0 15.2
K-4 8- 5-63 — - 20.0 19.3 19.6 15.0 14.2 14.6
K-5 8-14-63 — - 17.8  16.7 17.2 13.5 11.8 12.6%
Current Mill Average: 19.3 4.2
TABLE XIJ

SUMMARY OF DATA FOR MILL L

No samples submitted.

2This direction did not form well, as evidenced By visible creases parallel
to the cross direction.
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SUMMARY OF DATA FOR MILL M

July and August, 1963

Date Mch.
Code Made Finish No.
M-1 6~ 9-63 WF1S 1
M-2 6-20-63 WF1S 1
M- 7-29-63 WF15 1

Current Mill Average:

N-1 6- 2-63 W.F. 1
N-2 6- 4-63 W.F. 1
N-3 6- 6-63 W.F. 1
Nl 6-10-63 W.F. 1
N-5 6-19-63 W.F, 1
N-6 6-21-63 W.F. 1
N-7 6-24-63 W.F. 1
N-§ 6-29-63 W.F. 1
N-9 7- 8-63 W.F. 1
N-1C  7- 9-63 W.F. 1
N-1ll  7-10-6) W.F. 1
N-12  7-11-63 W.F. 1
H-13  7-16-63 W.F. 1
Bl 7-22-63 W.F. 1
N-15  7-23-63 Vi.F. 1
N-16  7-30-63 W.F. 1

Modified Ring Compression,

1b./inch
In Machine Cross Machine

Max. Min. Av, Max. Min. Av.
23.5 22.0 22,7 18.2 16.3 17.1
22.8 21,5 22.1 17.0  15.2 15.9
23.7 22.5 23.0 18.5 17.0 17.8

22.6 16.9

TABLE XTIV
SUMMARY OF DATA FOR MILL N

21.7 20.3 20.8 17.5 16.5 16.9
21.3 20.7 21.0 18.3 15.2 16.6
20.7 1.8 20.4 16.8 16.0 16 .4
21.0 20.3 20.8 17.2  16.2  16.5
22.0 18.8 20.7 16.7 15.3 15.8
21.3 19.5 20.4 16.8 15.2 16.1
22.8 19.7 21.4 17.8 15.7 16.6
22.2 20,3 21.6 16.5 14.2  15.8
20.3 19.0 19,5 16.8 15.3 16.0
20.7 19,5 20.0 15.8 15.2 15.5
20.7 15.7 20.3 16.3 15.7 16.1
21.2 19.7 20.1 17.0 15. 16.1
21.0 19.5 20.0 17.5 16.2 16.5
22.3 21.0 21.5 17.3 15.7 16.5
21.7 19.7 204 17.2 1.8 15.7
21l.2 19.0 20.1 17.0  15.7 163

20.6 16.2

Current. Mill Average:
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TABLE XV

SUMMARY OF DATA FOR MILL O

July and August, 1963

1b./inch
Date Meh, In Machine Cross Machine
Code Made Finish No. Max. Min, Av, Max. Hin, Av.
0-1 6-21-63 W.B. - 21.8 20.3 21.0 17.7 16.7 17.3
0-2 6-26-63 W.B, - 23.5 21.0 22.2 8.3 16.3 17.0
0-3 7-13-63 W.B. - 21.0 20.0 20.4 16.3 13.7 15.3
Q-4 7-17-63 W.B. - 20.7 19.3 19.8 15.7 15.2 15.3
Current Mill Average: 20.9 16.2
TABLE XVI1
SUMMARY OF DATA FOR MILL P
Pl 6-27-63 W.F, - 21.5 20.3 20.8 17.7  17.0  17.4
P-2 6-25-63 W.F. - 21.2 20.2 20.7 18.7 17.3 18.2
b3 7-12-63 W.F. - 22.0 ° 20.7 21.2 17.8 15.8 16.9
P-4 7-19-67% W.F. - 19.7 18.2 18.7 6.0 1.8 15.4
P-5  B- 1-63 W.F. - 21.8 20.7 21.3 17.5  15.7 16.6
P-6 B- 2-63 W.F - 21.8 20,7 21,5 17.0 4.8 16.1
P-7 8- 9-63 W.F - 22.2 20.0 21.1 16.3 15.3 15.8
P-8  8-16-63 W.F. - 19.5 18.3 . 18.9 7.2 15.2 16.1
Current MAll Average: 20.5 16.6
TABLE XVII
SUMMARY OF DATA FOR MILL @
Q-1 b- 3-63 WFLS . 2 20.7 19.7 20,2 17.2 16.2 16.7
Current Mill Average: 20.2 16.7

Modified Ring Compression,

Page O
Report
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TABLE XVIII
SUMMARY OF DATA FOR MILL S

. July and August, 1963

Modified Ring Compression,

1b./inch .
Date Mch, In Machine Cross Machine
Code Made Finish Neo. Max. Min. Av, | Max. Min. Av,
5-1 6-24-63 W.F. 1 22.3 19.7 20.9 17.5 16.5 16.9
5.2 7-15-63 W.F. 1 21.8 20.0 20.9 18.2 15.2 16.8
Current Mill Average: 20.9 16.8

TABLE XIX

SUMMARY OF DATA FOR MILL 7T

T.1 6-16-63 WF1S 1 23.7  22.7  23.2 18.5 16.5 17.5
T-2 6-17-63 WFL1S 1 22.7 21.8 22.2 17.8  16.3  17.2
T-3 6-26-63 WF1S 1 23.3 21,2 22.0 18.0 16.7 17.4
T-4 7- 463 WFL1S 1 23.7  22.3  23.0 18.3 17.2 17.9
T-5 7-2L-63 WE1S 1 24,0 21.7 23.0 18.2 15.7 17.0
T-6 g~ 1-63 WFLS 1 23.8 20.8 22.6 18.2 16.0 17.0
Current Mill Average: 22.7 17.3
TABLE XX

SUMFARY OF DATA FOR MILL U

U-1 7- 5-63 W.F 1 23.0  21.8 2.4 8.5 17.3 17.9
U-2 7-13-63 W.F 1 21,3  19.8 20.4 17.8  15.7 16.5
U-3 7-19~ 63 WA.JF. 1 21.8  20.2 20.9 18.0 15.8 17.3
Ul 7-27-63 W.F, 1 20.7 19.2 19.8 17.7 16.0 16.6
U-5 B~ 5-63 WLR, 1 22.0 20.5 21.2 17.8 16.3 17.1
Current 11111 Average: 20.9 17.1
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Code

Date
Made

6-27-63
6-30-63
7-26-63
7-25-63
8- 1-63

B- 1-63

Current Mill Average:

W-1

We2
W

-

'R

M
-5
r”'_é

Current Mi1ll Average:'

Current MilLl Average:

TABLE XXT

July and Aupust, 1963

SUMMARY OF DATA FOR MILL V

e e
R S

PN ey s
TP ST MO . Wy s
Tageas -r%z}. ;9,‘_3"'1" -

3 e
g SRy

Page 11

Modified Ring Compression,

Preliminary Report

lb./inch
Mch., In Machine Cross Machine
Finish No. Max. Min, Av. Max. Min. Av.
W.F. 1 21.8 21.2 21.5 19,2 17.3 18.3
W.F. 1 22.8 20.7 21.7 17.7 16.3 16.9
WF1S 1 20.8 20.0 204 17.5 16.0 16.8
W.F. 1 21.0 20,0 20.6 17.7 16.3  16.9
WF1S 2 21.0 18.8 19,9 17.2 16.0 16.3
WF1S 2 21.2 19.2 .20.1 15.8 .8 15.2
20.7 16.7
TABLE XXIT
SUMMARY OF DATA FOR MILL W
W.B - 21.0 19.8 20.3 16.7 15.0 15.9
W.B. - 21.0 19.5 20.5 17.7 16.3 16.8
W.B - 20.7 8.3 19.7 16.5 15.0 .15.6
W.B. - 20.8 20.0 20.5 16.2 15.0 15.5 .
W.B, - 22.3 20,0 20.8 17.8 16.2 16.9
W.B - 21.8 19.7 20.7 16,7 15.0 15,1
20.4 16.1
TLLE XXTTL
SUMMARY OF DATA FOR MILL X
S.F. 7 22.2 21.2 21.8 16.8 16.3 16.5
S.F. 7 22.3 20.13 21.3 ‘16.3 15.5 16.06
21.6 16.2

fi



Technical Committee of the Fourdrinier
Page 12 Kraft Board Institute, Inc.
A Preliminary Report i Project 1108-3%2

TABLE XXIV
SUMMARY OF COMPOSITH MILL AVERAGRS

June and July, 1963

Numbet Modified Ring Compression,
of 1b./inch
Mill Samples In Machine Cross Machine
A 10 21.6 16.2
B 0
c 6 20.8 1.9
D 8 19.8 4.9
E 2 20,4 16.9
F 3 20.5 15.8
G 8 22.1 17.2
H 0
I T 20,0 15.6
J 8 21.5 16.5
K 5 19.3 .2
L 0
M 3 22.6 16.9
N 16 20.6 16.2
0 I 20.9 16.2
P 8 20.5 16.6
Q 1 20.2 16.7
S > 20.9 16.8
T 6 22.7 17.3
U 5 20.9 17.1
v 6 20.7 16.7
W 4 20.4 16.1
X o 21.6 16.2-
Teatid: 116

16.3

Current, VKT Average:

o
(=]
O
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fipure 1. Comparinon of Modilied iting Compression Resulls {In and Crons-
Machine Dircetions)
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