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EAHRENPEMAEZ=HHENINFHP—KEH (Populus us-
suriensis) « &MY (Larix gmeling) . £ A& ( Cunninghamia lanceola-
ta). HEWIX ( Crptomeria japonica) . H ZAJBEFb ( Mangnolia obo-
vata) WATHAGUES, RANMYETFELE, RISFAEHEE®
Ret, g ELE, FRTERFEMLEZEN EREE
B 53R B B B 5 R AL T S MO FE FI UL, TEVRAE DU B S AT AL
HERGENORKSG R ASE. ERBRKE. FEF. 6. hFRE
HEREROER L, EWEREEEEERRNSHFRELR
FrEx AL A YR SRR R W BEAT T ST, MR EaE KK
MREHENEFIEREBN, NEHAMNLTERNHRBEEBK
£, FEBEFAROHRNR, XOBEERESARMLIRE
FRAE—-EMKEE X,

IRHPEERATHMAFE: OFERHE; ORLEK;
QKK EY; QKR GAMER. BAREMEARFRER
FEMHAFMEEE . AHRMEIRE, EEHERPAFRST
KA1 10 mm x 30 mm x 30 mm, E4RE 0%LEH. ERELRT
AR T R A 150 mm x 15 mm x 5 mm, RN 100 mm, W&
BAEHNEEE, HEHATRE (MOR) M S MAER
(MOE), ik EME BRI KRLKRKA 5 mm x 30 mm x 30 mm
Bk, SESLRPHRF—ROE, WEHEEE RS
RER, TEAKRNERRAR, AN TR REROI
EI, BARB, AMEZS /L RESEKESLE R
JLASNEE . FILASN R ERZ G, ARSEAEEE, M
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ABSTRACT

This thesis studies transverse compressive deformation recovery rate
and recovery mechanism of five representative species in China and Japan
(Ussuri Poplar, Larch, Common Chinese Fir, Japanese Cedar, White-
leap Japanese Mangnolia) by four physical treatment methods. It stresses
on the influence of each treatment method on compressive deformation fix-
ation as well as their impact mechanisms. ASE, WL, density, change of
colors, mechanical strength property of processed samples is tested. On
the basis of above, it analyzes the influence of factors which affect the re-
sult of compressive deformation’s fixation on physical & mechanical prop-
erties and puts forward the reasonable process parameters for compressive
solid wood, which is a theoretical guidance on manufacturing of compres-
sive wood. Moreover, it gives the research prospects of compressed wood
in future. Therefore this research has great significance.

Four physical treatment methods employed in the experiment are
usual — pressure — cooling treatment, heat treatment, water steam treat-
ment before compression and water steam treatment after compression. In
compressive experiment, the sample size is 10 mm x 30 mm x 30 mm.
The compression set is about 50% . In strength property experiment, the
sample size is 150 mm x 15 mm x 5 mm. The span is 100 mm. Samples
destructive strength, deformation are measured. MOR and MOE are cal-
culated after that. In ASE and WL experiment, the sample size is 5 mm
%30 mm x 30 mm. Samples size and weight are measured after treat-
ment. ASE and WL are calculated later. By analyzing experiment data,

we find that compressive deformation would be fixed after more than ten
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minutes’ high temperature, high — pressure treatment or a few hours’ heat
treatment, while the effect of usual — pressure — cooling is not remark-
able. During the process of heat treatment and water steam treatment, the
mechanical strength property will go down with time and change of colors.
ASE and WL will go up with time. On the condition of heat treatment,
MOR will first go up then go down with time. On the condition of water
steam treatment before and after compression, MOR will go down with
time..Dun'ng the usual — pressure — cooling treatment, the recovery rate
of Common Chinese Fir is 29% , which is the lowest, while that of
Whiteleap Japanese Mangnolia is 65% , which is the highest. During the
heat treatment, the recovery rate of Japanese cedar is 2.1% , the lowest
one, while that of Whiteleap Japanese Mangnolia is 11.6% , the highest
one. During the water steam treatment before compression, the recovery
rate of Ussuri Poplar is — 3%, the lowest one, while that of Common
Chinese Fir is 6.7% , the highest one. During the water steam treatment
after compression, the recovery rate of Ussuri Poplar is -~ 3% , the lowest
one, while that of Larch is 11.6% , the highest one. Through thermody-
namic experiment study, loss angle tangent, dump modulus and loss mod-
ulus of Ussuri Poplar and Larch samples after heat treatment and water
steam treatment are analyzed.

According to the theory of stress — strain relationship of transverse
compressive deformation and wood rheological character, it studies the
factors about deformation permanent fixation caused by different methods,
and analyzes the component change of wood cell wall caused by four phys-
ical treatment methods in this experiment. According to the newest re-
search achievements, it is thought that the absolute release of deformation
stress and the effective formation of cohesion inside wood are the main
reasons of compressive deformation’s permanent fixation. Through analyz-

ing the contents of lignin, semi — cellulose, their softening and degrada-
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tion degree of each treatment, we discover that the degradation of semi —
cellulose is both the main reason of inside stress release and a main aspect
of decreasing the compressive deformation’s recovery rate. Lignin’s soften-
ing, flowing and the formation of cohesion is another main aspect that de-
creases compressive deformation’s recovery rate. Excessive degradation
would cause the decrease of wood mechanical strength property. Mean-
while, the study reveals some certain relationships between compression
deformation fixation and the release of energy in the transmission of heat

and the change of colors during deformation’s fixation.

KEY WORDS: wood rheology compressive deformation recovery rate
ASE WL cell wall substance inside stress release

cohesion formation
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