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Mechano- Sor ptive Creep of Wood
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ABSTRACT In order to clarify the mechanism of mechano-rptive creep of wood, many re-
searchers gave various explanationsin different ways. In thispaper , the authorsintroduce severa
main viewpoints and meanwhile propose some preliminary ideas in uncovering the essence of the
mechano- orptive cregp behavior of wood at molecular level.
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FIGURE 1 The mechano-orptive creep curve
Takemura of wood under bending stress
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FIGURE 3 Mukudai’ s mechano-orptive mode
of wood under bending stress
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FIGURE 4 Theinteraction between different parts

of the specimen during drying process

. Mukudai!®
, 4 . A C
€8 , B C
B C ,
S S
S S
,Mukudai
S S
[16] Doolittle
n Uf,f
,Nakano
Maxwell ,

£ (1) :J’oom(t) dt =0o[ t + nM(t)]/Ne

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

[17]

(3)

(4)

()



Hh [ R 518 SRR

http://www. paper. edu. cn

% 20
M(t) =0
€ =00t/Ne (6)
(5 (6)
2.3.2
, (3)
Eyring [16] n/Ne. ;
ASe= Qe T=0E ()/ T=08[t/Ne+ KM ()]/ T (7
AS.= QJT=0g/ T=05[tIN/ T (8
,Qne 1Qe
(7) (8)
AS=AMASe-AS.=-0FKM()/ T (9
Nakano
,Nakano
3
, Takemura ,Mukudai
S S ,Nakano  Eyring Doolittle
31 [18 27.]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



B 18 SRR http://www. paper. edu. cn

5 99
[18 23]
, Eyring ,
Cole- Colel ] , €o-€ &
a , Wagner ! Frohlich %! Fouss Kridwood
[27]
3.2 [28 33]
Qu AG ms,
T, .
] §" B T2
¥
4t , AL -
¢ h Z t,
B8] /min s |
[} a % L le H
] g L Tl
T h
(a :
’ 0 h [£) ‘ th Hl H2 H3 Hn
5(b) : t (8] fmin R AR I IR IS %
1 b C
5
, FIGURE5 The thermodynamic properties of adsorbed water at
5 (C) non-equilibrium state obtained by adorption and desorption isotherms
QAG TS (321 .
Qu = 0.254[ Ty T2lg(hih) 1/ (T2 - T1) (10)
A G = RT/18In(1/ h) (11
TS = Q. - AG (12)
,hi, hy T1 T, , R

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



o R 8 SR 2R http://www. paper. edu. cn

100 20

10
11

12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33

Armstrong L D, Christensen GN. Influence of moisture change on deformation of wood under stress. Nature, 1961 ,196: 869
870

Hearmon R F S, PatonJ M. Moisture content changes and creep of wood. Forest ProdJ,1964 ,14:357 359

Gbon EJ. Creep of wood: Role of water and effect of a changing moisture content. Nature,1965,206: 213 215
Takemura T. Plastic propertiesof wood in relation to the non-equilibrium statesof moisture content. Mem Coll Agric Kyoto U-
niv,1966 ,88: 31 48

Takemura T. Plastic properties of wood in relation to the norrequilibrium states of moisture content (continued) . Mokuzai
Gakkaishi , 1967 ,13: 77 81

Takemura T. Plagtic properties of wood in relation to the non-equilibrium states of moisture content (re-continued) . Mokuza
Gakkaishi , 1968 ,14: 406 410
Leisger R H. A rheologicd modd for mechno-orptive deflections of beams. Wood Sci Technol , 1971 ,5: 211 220
Mukudai , Yata. Modding and smulation of viscoelagtic behavior (tendle strain) of wood under moisture change. Wood Sci
Technol ,1986 ,20:335 348
Mukudai , Yata. Modding and smulation of viscodastic behavior (bending deflection) of wood under moisture change. Wood
i Technol ,1987 ,21:49 63

Mukuda , Yata. Verification of Mukuda’ s mechno-orptive modd. Wood i Technol ,1988 ,22:43 58

Van der Put T A CM. Theoreticd explanation of the mechno-=orptive efect in wood. Wood & Fber S, 1994 ,21:219
230

Nakano T. Mechanism of thermoplagticity for chemicdly modified wood. HolzZforschung, 1994 ,48:318 324

Nakano T.Visoosty and entropy change in creep during water desorption for wood. Wood i Technol ,1996 ,30:117 125

Hdsey H, WhiteJdr HJ, Eyring H. Mechanica propertiesof textiles . Textile Research J,1945a,15:295 311

Hasey H, Eyring H. Mechanicd propertiesof textiles . Textile Research J,1945,15:451 459

Eyring H, Hadsey G. Mechanicd propertiesof textiles . Textile Research J ,1946 ,16:13 25

Doolittle A K, Doolittle D B. Studiesin Newtonian How. V J Appl Phys,1957 ,28:901 905

) ) . . ,1990,36(4) : 257 263
, . . ,1993 ,39(3) : 249 257

i , D2 % . ,1994 40(4) : 258 262
i , L Te F . 1994 ,40(6) : 271 276
i , B B2 % o« LT R . ,1995 ,41(7) : 677

682
,1997 ,19(3) : 63 67

Cole K S, Cole R H. Digperson and adorption in didectric. J Chem Phys,1941 ,9: 341 351

, , . - Wagner . 1992 ,20(1) : 43 47

, , . - Frohlich . ,1992 ,20(5) : 49 54
Kirkwood J G, Fouss R H. Anomdous disperson and dielectric lossin polar polymers. J Chem Phys,1941,9:329 341
Samm A J. Wood and Cdlulose Science. New York: The Ronad Press,1964.317 320

, ) ;o . : ,1985. 41,247
Skarr C. Water in Wood. Syacuse:Syacuse Univ Press, 1972.128 139
,1985.46 48

Stamm A J, Loughborough W K. Thermodynamics of the swelling of wood. J Phys Chem, 1934 ,39: 121

, , . . ,1997,19(4) : 26 33

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



