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Influence of Temperature and Relative Humidity on Elastic Modulus of Corrugated
Paper
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Abstract: The influence of temperature and relative humidity on moisture content of corrugated paper and mois-
ture content on elastic modulus of corrugated paper were studied by experiments. The three-dimensional image
among moisture content, temperature, and relative humidity was constructed. The results showed that the
moisture content of corrugated paper decreases with increase of temperature and increases with increase of rela-
tive humidity; the effect of relative humidity on the moisture content of corrugate paper is greater than tempera-
ture; the elastic modulus decreases with increase of moisture content.
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Tab.1 Temperature and humidity conditions of pretreatment
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Tab.2 Experimental results of moisture content of corrugated

paper under different temperature and relative humidity

I B2 AR BE / 2

/°C 30 50 70 80 90
5 10. 41 12.03 12.59 13.16 17
20 9.32 10. 15 10. 99 12.03 13. 89
30 7.31 8. 88 10. 87 11.06 13.19
40 6.67 9.09 10. 87 12.38 12.39
50 6.33 8. 24 9. 24 10. 22 11.42
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Fig. 1 Relation between the moisture content of corrugated paper

and temperature under the same relative humidity condition
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Fig. 2 Relation between moisture content of corrugated paper

and relative humidity under the same temperature condition

MB 1 TUER, SENEE—EN, BEHNS,
BBRENLESKKT, 24 M TREEE, B
TEENSOUI,MREEM5 C EFE 50 C,RIBEL

VEXKETRT 22.34%, XNBEESHN, =50
FAHERBLHKD TRICHIBRE R, EENTE
BENFET  MNERERN, KD EmES/), —
BKOSTSAH(EFXKEDPUWREE)BEEMNAS
BOE;SMBERESK, KD B8R, FHKX
DI BIRIRSDEE I K, SHISS KD S SFEKR
DIPFEKEDNEE N, XKD TESSNFENR
TLRE, EMSKE T, @Y, FETFTHERLS
RPBRSKELNEZSLBREEED EAMmEFH,
EXKDTB2RE,

EBESRENE, TMBTEFHR,EBEN 90%
NEXKXSZREFNRA ETREBEEORA, XE
ANESESEFHT F4E5RAREKNRRE, T
SEFH T, BEHSH , RAART 4R K, SHR

u 47

ABE KD SRR, SIKE K

ME 2 OMEL, SRE—TCN, B TEHS,
BBRENTESKKUS, 24M EABE, BE
7930 °C,HEWBEM 30% EFEI 90% BT, RIRER
BOSKE LT 44.58%, X2RAHRIEED
B, B EERS , DRPKADEDHAK, RARIR
TSPKD T HEDD , RBRANREN =R
L HEKXEFHS, B2 81, 8EEN S5 CH,bE
SENWTEN LA, BBRASKE ELANBE R
Ko XBBRNEMERN, KDFESF4EXKEDSS
EMABZOE EEENEEN L, BEMEK, S
TFHEFNKEDBESOKD IS, RIS KK
o

EE5R 1A 2,15 matlab MESHRBRLAS
KESEEEN=4XFE,IB3, B3Zr,.2E

EIKZE m /%

K3 TR AR & AR 5IRIR A i =4 5C R
Fig. 3 Three-dimensional images among moisture content

of corrugated paper, temperature, and relative humidity
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Tab.3 Experimental results of the elastic modulus of

corrugated paper under different temperature

and relative humidity GPa
i B2 AR 5 / %%
/C 30 50 70 80 90
5 0.587 6 0.5021 0.4833 0.4735 0.3312

20 0.6213 0.5746 0.5154 0.5211 0.4531
30 0.7331 0.6398 0.5213 0.5179 0.469 6
40 0.760 2 0.6299 0.5233 0.5185 0.484 4
50 0.778 5 0.7097 0.6307 0.5691 0.5211
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Fig. 4 Relation between the elastic modulus

of corrugated paper and the moisture content
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