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Table 1. Physical data of the corrugated fiberboard boxes used in the study

Dimensions Board composition CBWD Flute type

r . 2)
Kinds |Box type| (f'swx T),mm (outer — inner), g/m 2/m? (inner/outer) | WR
Box A| RSC | 505x335%280 | KA"™/AS™"/S®/AS™/KA™ | 1239 A+B R,

(A-D)
Box B 505x350%x 240 |SCT/AST/AST/AST/KA™ | 1410

Note, 1):combinded basic weight, 2):water repellency
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Fig. 1. The experimental equipment for comp- Fig. 2. Experimental equipment for the comp-
ression test of the corrugated fiberboard boxes. rb%sswe creep test of the corrugated fiberboard
xes
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Fig. 3. Effect of temperature and_relative hu- Fig. 4. Maximum compressive strength of the
midity on EMC of the corrugated fiberboard.  corrugated fiberboard boxes as a function of
temperature, relative humidity, and MC.
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Table 2. Coefficients of nonlinear viscoelastic model for creep of the corrugated fiberboard
boxes according to the enviromental conditions

Boes Enviromental M.C. DS, D= ASE (C+Dt—exp(—Ef) 2
conditions %(d.b.) A B c ' b E

18T -rh 45% 7.13 [ 50.0701x10° [ 1.0577 | 45251 | 0.0170 | 33165 | 0.9633
Box A 10C-rh 65% | 1126 1.10.9891x 101? 09539 | 4.18%0 | 00170 | 3.3168 | 0.9633
0C—th 8% 1513 1.189303x10° | 0.8830 | 40468 | 00183 | 3425 | 0.9633

=
Feoh % | 7z | 496996107 | 11150 | 36204 | 0.0160 | 31091 | 0.9633

( 10T -rh 65% 1131 12.0171X107° | 09876 | 34853 | 0.0169 33124 | 0.9633

| 0C-rh 8% | 1879 [21.8799x10™° | 09085 | 33807 | 00169 | 33181 | 0.9633 |
Note, D(S;,f)=deflection ratio of the box, mm/mm, S;=constant static load per perimeter of
the box, kgy/m
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Fig. 5. Maximum compressive deflection ratio Fig. 6. Effect of the enviromental conditions
of the corrugated fiberboard boxes as a func~ and constant static load on the creep behavior
tion of temperature, relative humidity, and MC. of the Box.
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Fig. 7. Response surface of allowable stacking Fig. 8. Cumulative load correction factor acco-
lifetime of the box according to the enviro- rding to duration of load in various moisture
mental conditions and constant static load. content for box.
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q71A, (MCF),.=3%/38(23C-rh 50%)el A 9] fFe &AMEMIBE, N,
(MCF) ,=919) ZejolXe] RAEMERE, N

S(MC, vh, T)=S(MC) =

FRABT Y BREAY S 2FY, AFHe) £ Fro) WSl E HEEEFRN /2 13
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Table 3. Allowable stacking layers of the corrugated fiberboard boxes according to relative
humidity and stacking lifetime

Boxes | GW" th, 50% th, 70% rh, 90%

20days | 40days | 60days | 20days | 40days | 60days | 20days | 40days | 60days
Box A | 15kg; | 15(11) 10(8) 8(6) 12(9) 8(7) 6(5) 10(7) 6(6) 4(4)
Box B | 15kg; | 14(11) 95(7) 7(6) 11(8) 7(6) 5(5) 9(7) 5(5) 3(4)

Note, 1): gross weight(dealing unit), ( ): calculated allowable stacking layers by cumulative
load correction factor :
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