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SUMMARY

In the free world today there are two primary producing areas of virgin
kraft containerboard -- namely, the United States and the Scandinavian countries
These "producers” compete Lo a greater or lesser degree 1n practically all world
containerboard markets; however, the largest joint market 1s Western Europe These
tvo contalnerboard producing areas practice different manufacturing philosophies,
each undoubtedly oriented toward the most economical manufacture and daistribution cf
1ts product The two philosophies differ mainly in respect to the imporfance of

veight and bursting strength of the components to box quality

The Scandinavian countrires because of advantageous wood specres, manufac-
suring economies specific to their arca, and less restrictive regulatory specifica-
tions 1n certain Vestern European countries, notably West Germany, manufacture
vnhleached kraft containerboard at a lorer weight and higher bursting strength than
1g practiced vith corresponding board made in this country. In effect, the
Scandinavian philosophy advocates a lighter weight container in contrast to United
Slates practice and implies that the container weighi can be reduced vith impunity
provided the lower ireight 15 compensated for by an increase in bursbing strenglh
11 contraest, the philosophy practiced by U.S. manufacturers suggests that a quality
Lox requires a certain minimum veight ot fiber, of more subslance (fiber) 1s used,
Lne bursting strength of the linerboard need not be as high as Lhat assoclabed 1ath

the lighter weight Scandinavian linerboard
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The manufacturing philosophy practiced by the Scandinavian containerboard

manufacturers places a burden on U.S. exportalion of linerboard to those countries

where weizht 1s not considered a factor i1n containerboard quality  United States

Linerboa~d manufacturers can malie Linerboard to the S&mC,SPECLflcatlonS as

Scand Lnay1an linerboard, howevar, this would require modifying current manufactur-

ing pract:ces--e.g., more rcfining, slover speeds, elc.--vhich would adversely

inTluence ~osts.

in order no desermane the comparative performance of combined board and
boxes mads woth Futopean and domestic kralt linerboards, a study was initiated at
The Insiit.te of Paper Chemistry by the Fourdrinier Kraft Board ITnstitute, [nc.
The siud, wnvolved the fabrication -of tro Scandinavian and onc domestic linerboard at
each of Four nomihal grade weight levels wath 23-1b. Ruropean and 26-1b domestic
semich~mi~al corrigating medium wnto A- and B-flute combined board and boxes under
normal bus controlled conditions ol fabrication using starch as the adhesive. The

Fosir nomwaal grade weights of Buropean linerboards--i.e., 25.6, 30.7, 35.8, and &1.0-

lo --wars 18de by E 50 Guts-1r {Finland) ard Svensha Cellulosa (Sveden). The 23-1o.
ge iz 2al mediw ras made by Fisheb, ilso, a few trials vere made in which a
28- 1. F _opean se “cthemical corruga'ing medium ( Finnkarton) was fabricated with
dowest 1o Linerboarts 1nfa cowbined hoavd and hoxen. The dowestic linerboards--1 €

26, 3y, "2 and h2. 5--wore obtained from a member company of Fourdrinier Kraft Scard
insyitnhe  Tpe., ane she manifarturing specifications relative to quality were thoss

Cofvet po.ning to Lz cwerent anduslay average qual:ty level for each grade veught.

The comb..2d Loards and boxes resulhbing from the filly-two experumcntel
s et el “ombinabions uscd 1n Rhis sludy, hogether with samples of Lhe components ssed

roeal: v, were craluasted for perlormance at 50 29 rclalive hunidigy and (% +

ctandard zondiiions wn (mited Dhates), and 695% relalive humidily i

.0 N . - 1
6E° 1 {2t apdard cosdiliong 1n Enrope'. LU should he borne 1n wnd 1n
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nterpreting the results that the comparative performance i1s based on the results
obtained on Lwo samples of European linerboard and one sample of domestic linerboard
at each of the four grade weight levels. The resuits, thereforé, represent compara-
tive performance only to the extent that the linerboards are representabive at each

grade welght level. : - - - -

For purpose of obtaining a general impression of the comparative performance
of bores vade with domestic and European components, the results have been condensed

1 a series of tables.

I. Comparative Performance of Combined Board and Boxes Fabricated with U.S. and

Burcpean Linerboard.
A. Box Performance

1. The trends indicated by the data on a box basis are tabulated below for

cach grade weight level. 1In all cases the results obtained on the boxes fabricated

vilh 7.5. linerboard are used as a referchnce.

Luer soard Top- Load End-Toad Corner Drum
Grade ‘erght Compression Compression Drop Performance

25 5.20,0-1b

Enso Gubsent Lowver Equal Equal Equal
(2-5%)
Uvensla Cellulosa Lover Equal Fagual to Fqual bto
(5-7 5%) sl. lower lower
0.71-35 O~ 1b.
Fnwo Gubscoit, Equal to 51 Llower Bqual 3L lowel
51 hipgher

Svenska Cellulosa Equal Equal S1L hiphe: Equal
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Iinerboard ~ Top-Load End-Load Corner Drum
Grade Weight Compression Campression Drop Performance
35.8-38.0-1b.
Enso Gutseit Higher Equal to S1. lower  Lower
(7%) sl. higher (18-20%)
- SBvenska Cellulosa Eaual to Lower . Higher Equal
si. higher (7-9%) (7-24%)
41.0-42.0-1b.
Enso Gutseit Higher Equal Fqual Equal to
(8-11%) sl. lower
Svenska Cellulosa Equal to Equal Equal *to Equal
sl. higher sl. higher

The comparative performances tabulated above show ¢erbain trends:

(a) At the 25.6, 26.0-1b. grade weight level boxes made with European

linerboards appezr to give on the average 2-7.5% lower top-load compression

but about equal snd-load compression, and equal to slightly lower corner

drop and drum performance compared to boxes made with U.S. linerboard.

(b) At the 30.7,

linerhoard give shout

compared to boxez made with U.S. linerboards.

33.0-1b. grade weight level boxes made with European

equal compression and rough handling performance

(c) Boxes rade with 3%5.8-1b. grade weight Buropean linerboard give
Apuak LE Lrrens
equal to higher sop- andﬂend—ioad compression but generally slightly lower
corner drop and irum results than boxes made with 38.0-1b. grade weight U.S.
linerboard.
(d) Boxes rzde with 41.0-1b. grade weight European linerboard generally
give equal to hizher Lop-load compression, equal end-load compression, and

on the average about equal drop and drum performance compared to boxes made

with 42.0-1b. grzde weight U.3. linerboard.
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2. As previously mentioned Scandinavian linerboard 1s made at a lower basis

weight than the corresponding grade weight

of U.S. linerboard.

The--lower basis

welght of the linerboard manifests itself in a lower combined board weight. The

combined boards fabricated in this study with Buropean linerboards ranged from

2-7% lower in basis weight than the corresponding U.S. linerboards. The-compara:-

tive box performance on an equal weight basis may be seen from the results

tabulated below. In all cases the results obtained on the boxes fabricated with

U.S. linerboard are used as a reference:

Linerboard
Grade Weight

25,6, 26.0-1b.

Enso Gutseit

Svenska Cellulosa

30.7, 33.0-1b.

Bhso (Gutseitb

wensra Cellulosa

%5.8, 38.0-1p.

so Gutseid

ivenska Cellulosa

hi.0, b2.0-1b.

kEnso Gubselt

svenska Cellulosa

Top-Load
Compression

Equal to
sl. lower

S1. lower

Higher
(4-6%)
Higher

('7%)

Higher
(11-13%)

Higher
(5-10%)

Higher
{(11-13%)

Higher

(6-10%)

End;Load
Compression

Equal

S1. higher

Bgual

Higher
(k-7%)

Higher
(6-10%)

Lower

(2-5%)

Higher -
(6-10%)

Higher

(6-9%)

Corner Drum

Drop Performance
Equal Equal
Equal to Fgqual to
sl. lower sl. lower
Egnal SL. lower
Higher Sl. higher
(2k-27%)

Baual

S1. higher

Bgqual to
sl. higher

Faual. o
s5l. higher

Lower:
(15-17%)

Equal

Equal Ltec
sl. lowev

Equal
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The following trends may be noted from the preceding‘tabulafion:

(a) It may be noted that at the 25.6, 26.0-1b. grade weight level, box
performance is about the same on an equivalent weight basis, even though, as
_will be shown, the bursting strength of the combined board Fab?}cated with
25.6-1b. grade weight Furopean linerboard is markedly higher. '
(b) lAt the other three grade weight levels, top- and end-load compres-
sioﬁ is generélly higher for the boxes made with Eurgpean linerbecard. Rough

handling performance, on the other hand, does not eppear generally to be

much different.

B. Combined Board Performance

"1, 'The comparative performance of combined board fabricated with European

and U.S. linerboards may be seen from the following tabulation in which the

~

results for the combined bhoard fabricated with U.S. linerboards are used as a

reference:
Edgewise Flexuradl
Linerhoard Bursting Compression Stiffness, Pin
(rrade Weight Weight Strength M.D. C.D. _ijD} Adhesion
25.6, 26.0-1b.
Enso Cutseit Lower Higher Lover Lower Higher Lower
(2-3%)  (36-L41%) (10-12%)  (3-5%) (7-14%) (9-19%)
bvenska Lovwer Higher Equal to Lower Higher Lower
Cellulosa {(3-4%) (57-65%) sl. lower  (4-5%) (4-7%) (15-20%)
30.7, 35.0-1hk.
Frngo Gutselt Lower Higher Lower Lover Higher Lover
(5-6%)  (21-22%) (10-12%)  (2-7%) (9-11%) (15-23%)
Yvenska Lower Higher Lower Lover Lower Lovwer

Cellulosa  (6-7%)  (h-1k%)  (4) (-78%)  (2-h%)  (5-25%)
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‘ Edgeﬁise Flexural
Linerboard - Bursting Compression Stiftness, Pin
Grade Weight Weight Strength M.D. - C.D. ;{ﬁ;ﬁ& Adhesion

35.8, 38.0-1b.

Enso Gutseitb Lower Higher Equal Higher Higher Tower

(3%) (18-34%) (3-5%) (24-38%)  (4-129)
Svenska - " Lower Higher Lower - Higher Higher Lower
Cellulosa  (k-5%)  (29%) (6-7%) (2%) (10-15%)  (6-7%)

41.0, h2.0-1k.

Ingo Gubseif Lower Higher Higher Higher Higher Lover
(2%) (23-20%) (11-20%)  (2-L%) (33-31%)  (9-16%)

Svenska Lover Higher Higher Equal Higher Lower
Cellulosa  (L4-5%) (25-30%) (8-9%) (12-16%) (0-L%)

C. Linerboard Characteristics

1. A compariscn of the characteristics of European and U.3. linerboards may
he seen from the following abridged tabulation in which the results obtained on

the U.5. linersoards are used as reference:

25.6, 26.0-1b. 30.7, 33.0-1b.
Test Property B s5C Bz . sC
“Welghh Lovwer Lowveyr Towver Lover
(3-5%) (4-5%) (9%) (1i-12%)
Culiper Lover Lower Lower Foual
(18-20%) (18-20%) (10-12%)
Bursting strength Higher Higher Higher Higher
(57-39%) (W7-53%) (18-19%) (7-12%)
\ WineadorI tear, Ik Lowexr Lover Lower Lowe s
(17-18%) (29-30%) (16-18%) ('r-12%)
Lross Lover Lower Lower FOSCIT
(18-20%) (25-269) {17-18%) {20-237)
Modificd 1ing
compression, In Equ=l Higher Lower Lower
(8-9%) (7-t%) (15-15%)
Jross Equal Eaual Lower Lowe s

(L-5%) (6-11%)
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25.6, 26.0-1b.

Test Property

Test Property G 5C
Taber stiffness, In Lover Lower
(20-25%) (12-15%)
. . JCrosg Lower Lower
(20-L0%) (20-30%)
Tensile In Higher Higher
(LO-43%) (57-66%)
Cross Higher Higher
(37-143%) (19-22%)
Modulus, E In Higher Higher
(53-56%) (61-62%)
Cross Higher Higher
(35-39%) (18-19%)
Porosity Higher Higher
‘ {85-120%) (208-222%)
Cobb size Equal Equal-

35.8, 38.0-1b.

B 5O
HWeight Lover Lower
{(59) (6-6%)
Caliper Lower Lower
(8-11%) (10-12%)
Bursting strength Higher Higher
(57-38%) (38-4o%)
flhnendor{ tear, In Lover Lowver
(7-11%) (8-11%)
Cross Lover Lower
(10-11%) {15-16%)
Modified ring
compression, In Higher Lower
(2-L%) (L-L%)
Cross Hizner Hinhor
(13-14%) (G- 10%)

Page 8
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0.7, 53.0-1b.

EG sC

Lower Higher
(0-8%) (5-11%)
Lower Equal
Hipgher Higher
(22-2h4) (L1-13%)
Higher Higher
(25-29%) (30-33%)
Higher Equal
(32-3L%)

Higher Equal
(19-21%)

Higher Lower
(258-303%)  (31-32%)
Higher Higher
(19-22%) (4-8%)

k1.0, L2.0-1b.

EG 3¢
Lower Lover
(3%) (7-8%)
Lower Equal
(h-5%)

Higher Higher
(27-28%) (19-26%)
Byual Lower
(7-10%)
Lower Lower
(3-4%) (12-14%)
Higher Higher
(8-11%) (1-8%)
Higher ligher
(1-11%) (2-4%)
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55.8, 38.0-1p. 41.0, k2.0-1h.
Test Property EG 5S¢ EG sC

Taber stiffness, In Higher iower Higher Higher
(0-4%) (7-9%) (15-21%) (24-28%)

Cross Higher Higher Higher Highcr

(25-31%) {6-13%) (25-31%) (4-L7%)

Tensile " In _Highérv Higher Higher Higher -
(55-36%) (28-29%) (29-32%) (30-35%)

Cross Higher Higher Higher Higher
(63-60%) (58-62%) (54-55%) (37-41%)

Mocuius, E In Higher Higher Higher 'Higher
(h2-L3%) (22-23%) (37-38%) (20-22%)

Cross Higher Higher Higher Higher

, (68-69%) (35-57%) (49-51%) (7-10%)

Porosity Higher Higher Higher Higher

(293-369%)  (96-121%) (289-300%)  (136%)

" Cobb size + Egual Equal Fqual Higher
(11-16%)

D. General Corclusions

Tn addilbion to the Toregoing compariscns, the following general conclusions,

mey =2 drawn Trom the results:

The comparziive verformance of combined board and boxes fabricabted with

Burspean linerboari was such that the competitive potentials of European linec-

boa-sl canaot be disregurded.

2. Buropean iinerboard appears to be made from a furnish consisting mainly

of' Zroteh pine, refined to a lover Ifreeness and shorter average fiber length

g zraesunably made ab a slower machiue speed than ibs U.S. counterpart.

%. Buropean iincrboard is made ab a lower welght but substanbially higher

bursyving strength than fhe corresponding U.3. linerboard.
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L The superacrity of the Buropean linerboard in bursting strength 1s not
reflected 1n a correspondingly high box performance. Thas 1llustrates the

1nadeguacy of bursting strength as a criteraon of gualaty.

2. Box compression 1s shown to be far better related to combined board

edgevrise compression and flexural stiffness than to bursting strength.

6. It 18 believed that the characteristic of European linerhoard
responsible for i1ts competaitive potential as not bursting strength but the
level to which the more basic mechanical properties such as edgewise compres-
sLon, modulus of elasticity, tens:le strength, etc., develop concomitantly

wvith bursting strength.

7. The rough handling performance of boxes made with European linerboards
was considerably betier than would normally be anticipated from the tearing
obrength properties of the linerboard and combined beoard In Lerms of rough
handling, the lover tearing strength of the European linerboard and combined
hoard 1s compensated for, in part at least, by substantiaily higher tensile and

cnergy absorption caaracteristics compared to U.S linerboazxd.

8. In general, the combined boards made wrth Furopean linerboards ex-
hibited lower pin adhesion slrength This 1s believed to be due to the generally
less porous structure of the Buropean Llinerboards; hence i1t would he expected
that gieater difficulty would be encountered with Furopean linerboards relative

Lo honding on the corrugator, especirally at higher speeds.

9. 1In general, the U.5. linerbeards are more uniform than the Europcan
linerboards in terms of such properties as bursting strength, Elmendorf tearing

~brength, modified ring compression, Taber sbLitfness, etc.
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Repo:r t

{Furopean standard

condition) were lower for those tests involving stiffness but higher for all

tests 1nvolvang cnergy absorption than the results at 50% R E

U.s

II. Comparatrve Ferformance of Combined Board and Boxes Fabricated with

Linerboards .

U. S. and European rledium

A. Box Performance

(U s

standard

conditzon). The effect of relative humidaty was about the same on European and

1. The trends observed relative to the comparison of 23-1b. European

medium and 26-1b. U.S. medium are indicated below.

obtained with the U.S. 26-1b. medium are used as the reference.

Linerboard Grade Weight

In all cases the results

Box Performance 25.6, 26.0-1b. 30.7, 33.0-1b. 3%5.8, 38.0-1b L41.0, L2.0-lb
Top-load congression
A-Tluve Z1gher Equal Equal Fqual to
(3-5%) sl lover
B-1{lute Egual Baual to Egqual Egual to
sl. lower sl. lowe:
Erd-loud conmzessoon
[-{iu.e Equal Eaqual Equal Equal
3-Tlule Tqual to Egqual to Lower Equal
1 lover sl. lover (7-9%)
fCorne:r drop, «=f(luge Lowel Fqual to Tower [over
(25-29%) sl. lover (14-21%) (17-18%)
s-fle.e Lovel Equal to Equal to Equel o
(15-21%) sl. lower gl lover sl. Lloue.
Dt L-tlue [ower Egual to Tower Lower
( 2l 339) sL. lower (16-25%) (23-%0%)
Bl lule Eaual Lo Lower Fgua Ll Lo Fqual to
51  lower (21-35%) sl lower sl Lover

rl

2




[/

e bt T g L mbe s A T AT LORRIBA T e 0, e e TR
BRI e D e - T T e T

Fourdrinicr Kralt Boawrd Tnstilute, Iuc. o Page 12

Project 2392 Reporl
2., The comparative performance of boxes tabricated with 23 and 26-1b.
Buropean medium relative to 26-1b. U.S. medium, all with U.S. linerboard, may
be seen Irom the following tabulation in which the results obltained with 20-1h.

J.5. medium are used as the reference:

Linerboard Top- Load End-Toad Drum
Grade Weight Compression Compression Corner Drop Performance
26.0-1b.
23-1b. European Higher Lower : Lower Iower
(6-7%) (4-6%) (27-29%) (20-33%)
26-1b. Burocpean Higher Lower Lower Lower
(1-3%) (2-7%) (27-26%) (4-15%)
33.0-1b.
23-1b. Burcpean Lower Equal to Lower Equal
: (1-L%) sl. lower {14-20%)
26-1b. Eurcpean Higher Egqual to. . Lower Equal to
. (3-10%) sl. higher’ (8-15%) sl. higher
38.0-1b.
25-1u. Buropean Higher Equal to Lower Lower
(0-4%) sl. -lower (5-14%) (21-22%)
26-1b. Buropean Higher Equal to Lower Tower
(1-2%) sl. higher (8-18%) (24-39%)
ho.0-1h.
25-1h. BEuropcan Equal Lover " Lower Lower
(2-3%) (19-22%) (17-24%)
26-1b. Furopean Lower Equal to Lower Lower
(0-L%) % higher (13-149) (k-35%) .

3. Combined Beoard Performance

1. The comparative performance of combined Loard made with 23-1b.
Bucovean mediwn and 26-1b. U.S. medium may be seen [rom the tfoliowing tabulation

in which the results obbtainred on the 26-1b. [1.S. medium are used as the

relerence: '
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Lincerboard Grade Weight

Test Property 5.6, 26.0-1b. 30.7, 33.0-1b.
' A-Flute B-Fluté A-Flute  B-Flute
Basis welght . Lower Lower Lower Lower
(k-5%)  (&-0%) (4%) (4-5%)
Bursting strength Lower Higher Higher Higher
- : (0-4%)  (7-14%) . (6R) (7-10%) _
Edgevise compressiéﬂ
M.D. Lower Tower Lower Lower
(7-15%)  (2-5%) (L-5%)  (7-9%)
C.D. Higher Higher ‘ Higher Higher
(7-9%)  (3-5%) (5-10%)  (2-8%)
Flexural stiffness,
{5;5: Highev Higher Higher Equal
’ (1-6%)  (1-3%) (1-7%)
flat crush Lower Lower Lower Lower
(12-14%) (9-12%) C(9-10%)  (7-16%)
Pin adhesion - ‘ Lover Lower Lower Lower
(8-9%)  (7-16%) (3-9%)  (4-9%)
Test Property . 35.8, 38.0-1b. 41.0, 42.0-1b.
| A-Flute  B-Flute A-Flute  B-Flute
Basis welgiti Lower Lower Lower Lower
(%) (5%) (5-4%)  (3-5%)
Uursfing shrength Higher Higher Higher Higher
| (0-3%)  (8%) (5-10%)  (5-11%)
Bdgeilse comuression
M. o Lover Lower Baual Lover
(1-9%)  (2-6%) (4-7%)
c._. Higher Higher Higher Higher
(5-7%)  {3-5%) (6-8%)  (5-7%)
Mlexural stifiness,
fﬁ;ﬁl Higher Higher Equal Equal
s (2-5%)  (1-7%)
[Plat crush Lower Lower Lower Lower
{5-10%)  {3-L1%) (3-4)  (5-12%)
Pin adhesiorn Lower Higher Lover Lower
(0-8%)  (4-9%) (2-3%)  (0-3%)
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2 'The comparative periormance of combined board fabricated with U &
linerboard and 23-1b. European, 26-1b European and 26-1b U S. medium may
be seen from the rollowing tabulation in which the results for the 26-lb. U 8

medium arc used as the reference

26.0-1b 34 O-lb.
2%-1b. 26-1b. 23%-1b 26-1b
Test Property Eur. Eur. Eur. Eur.
Busis welght Lower Lowe: Lower Equal
(5%) (1%) (3-4%)
Bursting strength Hagher Lower Higher Lowex

(1-4%) (1-5%) {(3-5%) {(7%)

Edgei 1se compression

M.D Lower Equal to Lower Higher
{3-24%) sl. higher  (7-10%) (9-10%)
C.D Higher Higher Higher Higher
(5-6%) (5%) (5-7%) (6-12%)
Flexural gbiffness
Y DXDr Higher Higher Equal Egqual to
5 (3-10%) (4-20%) sl. higher
Plet crush Lower Higher Lover Higher
(10-15%) (1-9%) (10-12%) (3-9%)
Fin adhesion Lover Higher Equal teo Egual
(9-17%) (0-11%) si. hagher
38.0-1b. 42.0-1b.
23-1b 26-1b 25-1b 26- 1b
Tost Properly Fur. gur Euz . [
Basis weirght Lower | Higher Lower Lover
(3-4%) (1%) (3-L) (1)
Bursting sLrength Higher Higher Higher Higher
(0-2%) (2-3%) (9-207) (5-10%)
Mdgevrise compression
M. D, Faqual Higher lower Higher
(1-24%) (0-12%) (2-149)
¢ . Mipher Hipliev Mpher Highet
(4-T7%) (8-10%) {(6-1%) (2-6%)
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58,015 L2 0-1b.
23-1b. 26-1v. 23-1b 26-1b
Test Property Bur. Bur. Eur -Buz .
Flexural stiffness Equal Eoual Lo Equal Fqual
Y Dny sl. higher
Flat crush Lower Equal Equal Higher
, oL (9-10%) S ) (5-9%)
Pin adhesion Equal to Equal Equal Equal
sl. lower

C. Comparison of Medium Characteristics

1. A comparison of the characteristics of 23-lb. European, 26-1b.

European and 26-1b. U.S. corrugating medium may be seen from the following

tebulatzon in which the results for the U.S. 26-1b. medium are used as the

reference:

Test Piroperty

23-1b European

Basis woight

Cslipex

Conicora fTlab crush

Wawer drop

M.D.

E_endorf tear,

¢ D.

MoZified ring compression,

M. D.

C.D.

Taser sLiliness, 14, D.

Lower

(12%)

Lower
(14%)
Lower
(16-18%)}
Higher
(400-500%)
Lower
(33-3h%)

Lover

(37%)
Egual

Higher

(9-10%)
Lovrer
(29-33%)

Lowver

(0-114%)

26-1b. European

Fqual

Lower

(7-'14%)

Equal to
sl. higher

Higher
(6-15%)
Lower

(28-32%)

Lover
(20-22%)

Higher
(10-11%)

Higher
{(9-119)
Higher
(20-29%)

Higher
(Lh-25%)
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Test Property 23-1b. Euxopean 26- 1t Eulopean
Modulus, E v D Higher Highe:
' (27-30%) (52-61%)
C.D. Higher Higher
(T5%-80%) (60-68%)
Po_csaty Higher [ower
o ) © (33-36%) - (25-28%) -

D General Conclusions

Ir addition to the foregoing comparisons, the following general conclu-

s1ors may be drawn:

'

1. 1In general, boxes made with 23-1b. European corrugating medium ex-
hibzted egual or lower top- and end-load compression and lower corner drop
and drum results vhen compared with correspeonding boxes made with 26-1b U S.

corruzating redium.

2 Redvecing tne medium weight from 26 to 23-1b. 1s eguivalent to approxi-
matsl; a 11 5% recucticn in medium weight. When box performance was computed
on z- eguivalent veight basis, tne boxes made with 235-1b. European medium

nerzrelly g

[\S)

e higher top- and end-load compression periormance butbt lover corner

drog snd dreun performance than boxes made with 26-1b. U.S. mediun

3 In zeneral. the boxes made wvith U.S. linerboard and 23%-1b. and 26-1»
Lucoszar mediums exhibiled slightly higher top-load compression than boxes nude
witz T 8. lizerboard and 26-1b. U.S. medium. Boxes in this phase made vith
25-2 .. Buropzan medium gave Lover end-load compression and those wmade with 26-1b
lirosean medium higher end-load compress:on than boxes made with 26-1b U S.
wec. w1, Lhese differences, however, are not believed to be signif:cant. Rough

hondling perlormance ol boxes made with 2%-1h. and 26-1b. Eurcpean mediumg - as
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lower than that tor boxes made with 26-1b U 8 medium. There appears to be
no sigmiticant diflerence between the rough handling performance of hoxes
made with 23-1b. and 26-1b. European mediums

L. 26-1% U.S. and 26-1b Buropean mediums gave about equal Concora flat

crush but considerably higher (16-18%) Concora flat crush than the 23-1b.

EBuropean medium

5. The -aler drop test was markedly lower [or 26-ib U S than for 23-1b
and 26-1b FEuropean mediums. This may account for the lower pin adhesion
resulls obtained on combined boards made with Buropean mediums.

6. 26-1b. U.5. medium 15 more porous than 23-1b. European medium but less
porous than 26-1b. European medium

7. The 26-1b U.S. medium vas higher in tearing strength, puacture,
torsion tear, and stretch than either the 23-1b. or 26-1b. Furopean medium
However, European mediums generally were haigher in ring compression, tensile,
and modulus of elasticaty than the 26-1b. U.3. medium

8. The cesults obtained on the European mediums--especially the 26-1b.
European mecdzwut--1ndicate that fneir compebitive potentials cannot be dis-
regarded. Tre 23-1b. Bucopean retiup vould violate the reguirements of our
present, Ruls &1

9. The 23-1lbt. Buropean medinm appeared Lo be made [rom s furnish consist-

g of 85% ha~dvoou (birch) and 15% softwood (meinly Scotch pine). The

gverage [ibher length of the 29-1o. European medrum 1s considerably lower then

thal, of the 25-1b U 5. medirm s1d presumably wes refined to a lower frecness.

The comparat.re poct’ormance resuils obtained 1 Phase [ of this study woula

nol appear .o jarrant carrying cuf Phase [T




