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The preliminary study of developing strong corrugated
box board against aggravated service condition(1 )"

Yung-Bum Seo”and Young-Soon Oh™

ABSTRACT

This study was to investigate the effect of compressive load and cyclic humidity(20¢C,
65% and 90% RH) on the physical and mechanical properties of corrugated board.
Corrugated boards in the study were under compressive load and under cyclic humidity,
and their properties were compared to those without load. Results were summarized as
follows:

1. Statistically significant correlation was shown between the ring crush of the boards
and the compressive strength of cylinder specimen made from the boards. So we could
study the compressive behavior of board with cylinder specimen.

2. The boards under the compressive load increased their moisture content and
thickness much more than those without load both in constant and in cyclic RH.

3. The compressive and tensile strength of board samples were inversely and closely
proportional to the sheet moisture content regardless of their load and humidity history.

4. The moisture content did not show any significant proportionality to the change of
burst strength of boards within this experiment.

5. Board reconditioning in standard condition led to the recovery of the strength loss
that had occurred under various load and humidity condition.

6. The handsheets prepared from the boards that had experienced compressive load
and cyclic humidity, and those with no-load and 65% RH did not show any significant
difference in strength properties. No physical damage or load-carrying properties of the
wood fiber were observed by the compressive load and cyclic humidity history.

*1. o] =8 19968 % =& TR FEIA] GFHo) sl ATHUL.
*9. 2digtn 94383 (Dept. of Forest Products, Chung Nam Nat’l Univ.)
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Table 1. Raw materials composition and content of linerboards

Basis Raw materials composition Content

weight Sample

(g/n?) TOP U-TOP MID BACK TOP U-TOP MID BACK

180 K2 KOCC KCOO KOCC 50 65 75
YKA UKP  KOCC KOCC KOCC 25 45 55 55
KA UKP KOCC KOCC KOCC 23 45 55 57

210 W/L BKP GP AOCC AOCC 40 40 60 70
YKA UKP KOCC AOCC AOCC 38 47 60 65
KA "UKP KOCC AOCC  AOCC 35 50 60 65
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Table 2. Condition of constant and cyclic relative humidity
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Fig. 2. Compression load transmission apparatus for
applying compression load.

Final RH Condition

Relative humidity and treatment time

Con(90%) 90%(12hr.)

90% Cycle~2

65% (3hr.) — 90% (3hr.) — 65%(3hr.) — 90%(3hr.)

Cycle-4 65% (3hr.) — 90% (3hr.) — 65%(3hr.) — 90%(3hr.) —
65%(3hr.) — 90%(3hr.) — 65%(3hr.) — 90%(3hr.)

Con(65%) 65%(12hr.)

Cycle-2R

65%(3hr.) — 90%(3hr.) — 65%(3hr.) — 90%(3hr.)—
65% 65% (12hr. without load)

Cycle~-4R

65%(3hr.) — 90%(3hr.) — 65%(3hr.) — 90% (3hr.)—

65% (3hr.) — 90% (3hr.) — 65%(3hr.) — 90%(3hr.)—

65% (12hr. without load

(32)
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Fig. 3. Plots for compression strength of cylinder vs.
ring crush.
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Table 3. Destruction frequency of cylinder by humidity conditioning

- —
Final RH  Condition  Looouction o RH Condition ~ estruction
frequency frequency
Con(90%) 22 Con(65%) 0
90% RH Cycle-2 20 60% RH Cycle-2R 18
Cycle4 22 Cycle-4R 22
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Fig. 7. Burst index. Fig. 8. Breaking length.

Figs. 4~8. Mean physical properties differences (A%) between the boards under compressive load and those
without load (90% relative humidity at last stage).
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Fig. 13. Breaking length.

Figs. 9~13. Mean physical property differences (A%) between the boards under compressive load and those
without load (65% relative humidity for reconditioning at last stage).
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Fig. 16. Corrugating media.

0.34

0.33

0.32

[
wa
—

(=]
w
o

Thickness (um)

Fig.

Thickness (wm)

eW/ R*=0.8216
=YEKA R?=0.8169
: KA IRZ

10 15
Moisture Content (%)

15. Linerboards (210g/m).

" eYP R a0

mH] R? =0.865

b] 10 15

Moisture Content (%)
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Figs. 14~17. Plots of thickness vs. moisture content (cylinder samples and boards with and without load).
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Figs. 18~21. Plots of ring crush vs. moisture content (cylinder samples and boards with and without load).
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Fig. 25. Core boards.

Figs. 22~25. Plots of burst index vs. moisture content (cylinder samples and boards with and without load).
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Figs. 26~29. Plots of breaking length vs. moisture content (cylinder samples and boards with and without load ).
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Figs. 30~32. Mean physical properties differences
(A%) between the sheet made from
the boards under compressive load
and the ones without load.

Journal of Korea Tappi Vol. 30, No.1, 1998



A9 - 29

e FAHE F U
- 4ESEee] 9% MES 93T e

&8 AdEEY 25 35S A gL 948G

o] w2 A &3 A7 Sk
- WA AES UFAE, AFRE T BEAE

& g2 AulgExAd) JsiA A JIgd

€ 8587 22 AAWAE /AT e &

&9 WslE EAWEE 38 5 UG
- A& ¥rEe a7 Ee ¥l g2 4

FAZ P5E Ben o AAHEL BIATI}

29 35T AdFE gt BA 43

< A3 d ekt EEdivhe A& veRd
-. Reconditionings 538 B4 9 #5& 74

GERE, HIAE=E, AFAE F9 5 F2x

e 93 SAHAD FEikE I EA AT
- 45 GRS gAY FE F

AA F& AZHYH Az £2A9 $FEE,

BAZE, A= Aole gAT wekA

35T cRFEXAY ALl o Afo At

B4 &4 g

Fazd

1. Considine, H.M., Stoker, D. L.,
Laufenberg, T. L. and Evans, J. W.,
Compressive creep behavior of corrugating
components affected by humid
environment, TAPPI J. 77(1):87-95(1994)

2. 794, TVAEY 2 20X 44 A4,
AXZ - BF, (12):76-81(1996)

3. Byrd, V. L., Edgewise compression creep of
fiberboard components in a cyclic relative
humidity environment, TAPPI J.
76(7):(1984)

4. Back, E. L., Salmen, L., and Richardson,
G., Sven'}. Paperstid. 86(6):R61(1983)

5. Soremark, C., and Fellers, C., TAPPI 1991
International Paper Physics Conference
Proceedings, TAPPI PRESS, Atlanta, p549

Journal of Korea Tappi Vol. 30, No.1, 1998

6. Antika, B., Bruce, R. H., Diana T., and
Julian L. L., the effect of cyclic
enviroments on the compression strength
of boxes made from high-performance
corrugated fiberboard, TAPPI J,
75(10):79-85(1992)

(43)



