. - e e b S ey . it = — ;
- S . . 3o T« e A s = P Y vk T g g AT P MRS B P — . .. - - B
vt . ot o < s Za g PR PRI . . - - . o~ N
R L . i Lo B wn g e AATI 2 NI . - il i 5 - et
—. - - N T — by R S i 3 spy it e - L it A b T Pt TR M e Tl L AL o R M 16 s s gty e B .“
SR R b T At i T S bR T £ b i 7 sl ST A R . ™ T UV -
B A R S O RN e e FYRE T TE SRGTCY ISt SEIPE N ooy N I e S A Satatt e R s T
ey DI e Skt e At L 7 B s W ek 2 Mt 1 ARG e e N . AT — T
T, B e e T T W I B i e vhey o+ 4 ey wmt R P T, A TN
b T R s syt ik s i ?.Jl.llf.\ndi.t: bt mwmae s =~ RN RN —— - T s e TS
. v o S o pmr e b L e 2 DR !
T R Al = L ke 3 oty @ S TR 4 et T e =
ey = 2 R ettty B
" = ol . -
- s s . o~ B
2 : s - : - I
s T e, Ta e TR b S T e st -
o " ey g LNy T TR e
b 5 eu.,hn...muw,h LTRSS SR e i T e e S
. R L S - AR POV R x| B r . o 4 T TN T et e
L e e T TR L s Lo 3t . )
Ty Bl it T E L e i - P . -
. s AR R ST T P i 2o PR
] - e T RNy
) R S e s . g nar T TR ik B
b, i s TR T e £ T i A BTTT FE NN
e - e i A o A

et RS Nk, Smpiede JAPE LA

s - £
,»\-wwsgii;-kw‘?..ﬁﬁﬁv. A o T s

P

~ i . e i ¥ SR X : ™ L s
. it > LT o 2o e T
e R e S ST o B R e S i

IL.UA e
ME |

T - 2
. ~ s e =
-t - peant Loee o e . A v il y
St e At W Sa, P L A e T s -’ % N
s T .u,.am....t,ru..r...w, \...w.JA‘,;. DIy St R N e e - , g
i L 4.?“:&; P e M&gajp SR Tt MR iy T ’ = ~ ht qm RS, 1.........!;.«..;,riuw..n - e —,
; : . e Ecanilt g SR N pe STNR L . . - » - - =
A L T g el SO S 2 Mo S )
o o LMY T - : N T e T = R | .
ERE 3N e : s . ) -t . ¥ ¢ W g r - . . .. - - -
T P s A I B el . Bt e - A " ON-~ - S e .
BB I e e Rl e N D 8w o o e e
e BT e oy ﬂ.ﬂ.l..A...tun«.Utn.a! e . - . R ?H.M.vac...v: RN o e o - L o - > o Ntk o Yo iy e
wd T e T L L IS i e et . BRI | RS T - o--0. on hBRY | I T~ o
v U A p N A G A P BN L R R T TP 1 s — T & T et . P -
e - W P . v . N R N . 3= == NE o . Y
L o] a TESREL T T ot e A s e deeds. e | R LT PO i - I U e ~ U »
. ﬁ\.,.&hf ;.Qw\k.a L A ‘e e TRE V- - T 2 e Lot I . = .ce L S Bty T, o T
B e h Ly e LA Lt G o Lo N B s | REES L . S T o 3 | o R
I M e R (% aree LT [ e T vadf D etwe g TR L, SR N O ERE TN - T = Bk N Ny L
£ na Tl - s femvia s vdm o fa B um evee s 4 a, L - -, N N W Rl T b ] T et - hadan T2 ekl -
o i . e O - S T T L | MR, Tl GE_. it~ N, g h | PR
- i 5 iy ) - ¥ " ¥ T o « < e ~ FLSVR SE LTINS | ot O SR e
s TPy —— .V e e e R T R A g e i A T e VLN -l = P :.l...i% - ..a.M.H..\u RS | i = - s
- - —_— - ik, A A IR, - = ¥ N - - -, - ﬂK\ A s,
o ey 1l .‘.,ﬂ. . H.smt;,m.}cﬂ%tk.:.}li&w!«flli;{!\. AR el M Y it 8 i SVVCRP S S R !.n“...f@ uc.UA.il.l!lc.rq AP e v gt A iTa e e SO
N e, Vo e LR Gy _ A R TR i S e e TR 7 - RJ N - T - Lo e
3 S R . T T AN W NT TN A " T R P A.gu g T LRI | A S e
3 LW e L i h#.v LT e R Tt 2 o P e s Ve T e - . s T .:.R;.Jf . Y - R T T C R
= ;‘l..\qunnt.vi....ar bt;\.!}n..,:*Q?Q}%M.mﬁ.#ii:...ﬁ[ﬁm.ﬁn{ﬂqwmﬁfduf\.i: A e WY - 2 HMHN ..M e FRP 7R . R N | R AR TR P
,._ S : NN oYL R SR S G s (A Y | SR ey o A P S | T e S
PRt 2 e - 2 2imrenn Sy e i o g, AT O LS BT o P LA ..@ - T TR ¥ (JEa.u.zu.L et | gt M
Y Pt LT T R T S At e - -— B N o
-G 7y sz, e B VR K s g St i 8 g e a0 ey v o~ S -, B
e TN et N LA g B SN T TS . - ; L% B JE T N o Ralitaa R R
SR e e T T A EE P L s ST 1 | i w o eI AL T R e PR LT . H
T N T AT RIAS S g T L T JURBIVI |
e, . O

o taaa S S SN

P T R Rt | R o o)

B D R e A UL PRI | IALT i

Ds..,n P C one .
AR Lr Bl .

- = Syt O eheremiC r.l).o“.t. e -
o Tt CTSEILL AL oS v ¥ boion e s et e 2 B e e M Ly O BT
o S Vae ¥ o o ; it + 2 AT LUV TTIIPR oy & e Sl -
e < TR B [ R R S AL T IER  T B Yo | R e
e e e AT IRV g ¥ A e T gt g o e T T o [ - - R - P
L ettt s wentte e v s @ 0t i e S 60T R AN IRavL P .
R weeernn T et By D MTAIEINRS l pee AT T Ty LRI R
PSRRI SR | greiese RS S R L AT T e Sl
P i, e ff T T W 3
N i By | B R L) e

e e R, et e e iy - o e gy e o e fwv.\uiznﬂ....m.ﬂ..%;mﬂk - ,n..u. RPN | Skl T

B R ) u:bfwc_ ﬁﬂoul(.,”\. L\.._.l?» bt o X ; . g
R Pty e | s T ] SR N e PR Vi g 0 FURE X
.- b I I?L..\,”..“V B ....,klnuhvsru-\. - - e ..
ot : e e . R | e iy
<. - I S z AT L. . < S AR ..4.1....,»1.#
A S g, +)‘.\.-..ff.\u}0¢.,...vi|\na..uﬂu.
E——— * twews TP E
s WAL W T N e e o
. B T L T
- - R el ML -
M o it g o et + e BH s 0 o —
Y 5 - a7 el o m— A e o,
&3 - o = b e e o e o D L
L dal R AL e emad ST Lt s v e gimmoe — . o
g, TR, S i AT e g i T i T e e T . .
e R R T T T T e e PO
o R T T I T e T T X
e AN Atrme e e g s e AP T e e L
; e L L T A e ek I e ——
- [ . I e
POV : o e b AT w4 1 e e
oy it - eem P T L
Neromrke ~ ners ] = oI - [ . - .
Rqets TSN L EAL - RN wrd, . e
. ind ey e AR T * AR Cor o \%ﬁ){;llwznnnlh‘lln! e T o y
. vy - - : LI T LD LTSRS e e el s
ST I eI LT T e e T
) e rmn o ae wAAeorA s gt n £ T e n -4
Do L e ey SNSRIy
e e i it AT e

e
st
. —
e Al ...c..\all..iﬂ\l; o=

ru xS A R e s T
e
B
L LR
N Dl 4 B a0 i i ik o, ATy bl i Lt _
i £ 3 s mammar PR
it r o =
o ¢ b T E W e e s Ml e el

ot i et VR e s P SR B kg A P Sy S AL

Tt e o o S R VY U R I i

- ..

- N .ty PX e s,
ROV S * L a Ay ks e v,
B atea e aba e et w2 N e

g e S PR, s e i N R
B e T L T T I T e e

O -

—

]
PO - a " , g, et TN T s

N & P T v a e i d e = A Z b Y T N v Loerd e =T
v B «l....‘w...,w;.m.s\ﬂ.n.ﬂ _u.” - .w.AJ.\...dr.lb.u,\?.? et & AR T e e G Lot AT TS G SR A e ¥ 8 T T TR S S e T ’
e S S IR SRR SR e T R Ul L A T R S T e e x.iw.;. Y .
" Y - byl " — - :
S ¢ - P Cen L H L. ‘(-Mhu..,..r..li. - ——pic
TR RIS e ) RNV
PSR T - LAy Y N s e e Ly - !




THE INSTITUTE OF PAPER CHEMISTRY

Appleton, Wiseconsin

CONTINUOUS EVALUATION OF CORRUGATING MEDIUM

The purposé of this study is to provide a continuous evaluation
of the gquality and runability of corrugating medium produced by members
of the Fourdrinier Kraft Board Institute. The study, as it progresses,
will accumulate a backlog of data and experience which will provide two
important benefits., First, it will enable each participant to evaluate
his position in relation to the rest of the industry. Second, it will
provide information essential for the interpretation of any proposed
specifications on corrugating medium {on either a company or industry

]

basis),

The procedure for participating in this study involves the sub-
mission of two rolls of corrugating medium per week from each machine to
The Institute of Paper Chemistry. These rolls are taken from regular pro-
duction runs on different days. Each roll is 10 to 12 inches wide and
contains approximately 2,500 lineal feet of medium (approximately 20
inches in diameter)., Each roll as it is received by the Institute is
assigned a code letter and number. The rolls are numbered in the sequence
in which they are received. Code letters are assigned on the basis of
machines and a given machine is assigned a different code letter each
month in order to mask the identity of the mills. For purposes of
refergnce. a copy of the outline of the program together with the nec-
essary instructions for sampling was appended to Progress Report One in

this series,

During the month of June, fifty-six different sample lots of

corrugating medium, submitted from the production of.thirteen machines,
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were evaluated at The Institute of Paper Chemistry., A tabulation of the

samples classified according to machines may be seen in Table I,

TABLE I

DISTRIBUTION OF CORRUGATING MEDIUM SAMPLES

Machine Code Number of Samples
A 2
B 0
C 3
D ?
E L
F 3
G 7
H 6
I 2
J L

K 7
L L
M 2
N 2

Total 56

Each sample of corrugating medium was evaluated for basis
weight, caliper, Concora flat crush, H, and D. flat erush (single-faced
board), and runability, Runability was measured by corrugating each roll
under étandardized conditions on the Institute's corrugator into A-flute
board at 600 feet per minute with 1/2 1lb. per inch tension. If satis-
factory runability occurred at this speed, the corrugator was slowed
down in increments of 25 f.p.m. until satisfactory runability was ob-
tained {(no ruptured flutes). If the medium fabricated satisfactorily at
600 f.p.m, with 1/2 1b, per inch tension, further runs were made at
higher tensions to determine when cracking occurred. The higher ten-

sions used were 1,0 1lb, per inch and 1.5 lb. per inch,
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Flat crush was determined on the board cobtained at the highest
speed using 1/2 1b. per inch tension. These results will provide data
which may be useful in studying the relationship between Concora flat

erush and combined board flat crush for each participant's medium,

As requested by members of the F.K.B.I.. the Concora medium
test results are caleulated on the basis of pounds of load per unit area
rather than on the basis of the formula suggested by the Concora manu-
facturer and are reported as Concora flat crush test results. In Progreés
Reports One and Two, the Concora medium test results were reported on

the basis of the formula suggested by the Concora manufacturer.

The average test results obtained on the samples of corrugating
medium submitted by each participant are shown in Table II and graphically
presented in Figures 1 to 4. In addition to a comparison of the tesf data
obtainea for the various machines, Table II also presents the current F.K.I.
averages, cumulative F,K.I, averages, and the F,K.I. indexes. The current
F.K.I. average is the average test result for ﬁll machines participating
in the study during a given month, The cumulative F.K.I. average 1s based
on the results for the previous twelve-month period excluding the result

for the current period, The F,K.I. index is obtained as follows:

curreht F,K.I., average 100 = I
cumulative F,K.I. average x F.K.I. index (%)

The F;K.I. index provides a ready means of compariﬁg the current quality
with previous results. An index greater than 100% indicates that current
quality is higher than the average result for the previouéjtwelve periods;
an index below 100% indicates that current quality is lower than the

average result for the previous twelve perlods.
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BASIS WEIGHT, LB.

Fourdrinier Kraft Board Institute, Inc.
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The test results obtained on the sample lots ﬁubmitted from the
production of each of the machines are shown in Tables III through XVI for
Machines A through N, respectively. The maximum, minimum, and average test
: © results obtained on each sample lot are shown for all tests except basis
weight for which only the average is shown; in addition, the over-all
average result for all the sample lots submitted for each machine 1s
shown for each test. The lgtter over-all averages are reported as "current
machine averages." A cumulative machine average is also shown and 1s
caleculated bf averaging the current machine averages for the previous
twelve periods {excluding the current period). Also shown for each
machine in Tables III to XVI are the machine factor and machine index

which are defined as follows:

current machine average x 100

ine T
cumulative machine average machine factor (%)

machine index (%)

n

current machine average x 100
cumulative F,K.I, average

The machine factor and machine index provide a means for comparing the
current machine average with either the previous results for that parti-
cular machine or with the cumulative results for all machines--i.e,, the

cumulative F,K.I. average.

In Table ITI the current machine averages for the period covered
by this report are summarized. It may be noted that basis welght varied
from a low of 26,1 1b. for Machine A to a high of 29,8 1b. for Machine J,
The average basis weight for the thirteen participating machines (current
F.K.I. average) was 27.4 lb, per 1000 sq., ft., which is somewhat higher
than the cumulative F,K.I. average of 27.0 1lb. as indicated by the F.K.I.
index of 101.6%. The average results for all machines satisfy the

requirements of Rule 41,

A_ e o ]
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Caliper results varied from a low value of 9.3 for Machine L
to a high ‘value of 11,6 for Machine J. The current F.K.I. average for
caliper was 10,3 points, the same as the cumulative F.K.I. average, giv-
ing an F.K.I. index for caliper of 100,0%. The average caliper results

for all machines meet the Rule 41 specification.

Concora flat crush test results ranged from a minimum of 26,0
P.S.1., for Machine F to a maximum of 40,7 p.s.il. for Machine C, The
current F.K.I. average was 36.4 p.s.i., somewhat higher than the cumula-
tive F.K.I. average of 34.3 p.s.i. as indicated by the F.K.I. index of

106,0%.

Machine C also had the highest average single-face flat crush,
it being 42,7 p.s.i.; Machine F also had the lowest, 26.8 p.s.i. The
current F.K.I. average for flat crush was 37.7 p.s.1l., whereas the cumu- .

lative F.X.I. average was 35.6 p.s.i., giving an F,K.I. index of 105.7%.

For the current period, the current F,K.I. averages for basis
weight, Concora flat crush, and single-face flat crush exceeded their
respective cumulative averages, whereas the current F,K.I. average for

caliper was the same as the cumulative average,
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