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Abstract:In order to obtain the reasonable optimization of Populus tomentosa thermo-treatment process

based on paraffin thermal conductive medium, three kinds of temperatures and time were applied to treat

the samples. The method of orthogonal experimental design was adopted. The results indicated that com-

pared with the untreated wood, moisture absorption of thermo-treated wood was greatly reduced. MOE had

no obvious change. MOR decreased significantly. Compressive strength parallel and perpendicular to grain

of wood increased remarkably. It showed that 185°C and 3.5 h or 195°C and 2. 5 h were the optimal combi-

nation of thermo-treated process.
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1.1 MRl5ig&

Ll (Populus tomentosa) % B T 74 4t f AR
F KRR I AR S 10 a. b SR 42 406 35 ) 5% b v
GB/T1927-2009 ¥ 17, KT, FKKRKEF 12%
J& R # GB/T1929-2009, GB/T1930 ~ 1941-2009 fifi
T A 20 mm(R) X 20 mm(T) X300 mm(L),

Ti BRI ML RINHT — ST & il 3 5

Hihr R (0~200 mm) 5

B F K F (0. 001). # 5 & SHANPING
JA2003, b KPR il i 5

BRE TR A RS Oh HWS, 7 I AR A
B2 ] i 32 5

A 2 O S o ML-1. 8-4, b TR K
PN EYNEI

F BT R % XU T R 4 . DHG-9123A B, |- g —
TERM A BRA A
1.2 RKWAHE
1.2.1 AMZERALEIRE
FEEFI N 3 AW B

BB TR M R TR B, R A
FHIN A TR R T B 100°C A2 I L TR 18 T
T2 130°C , B By BEE AT A9 2 e i T B A2 R
R &K LR 0, s TARAS .

55 B AR R AR B B R TR AT

A e TR AL B

A7 I A TR R B T3] 185°C 3] 205°C 2 [H] . i &Y Tk
JE A BB ) S G T L 2 58 B T R Y TR DA

Jei AR o S Ak BERE A TR] B T i fR 35 A Ad B )
2.5~4.5 h,

S BB R AR B, AL IS TR B LR A
H AR A IR B2 R 3 80~ 90°C B, A kb B K 44
AT B IR
1.2.2 #xLZ W5 T 2R MNARMmENm
A TR AR 4T HA4b BE 5K 56 L B Ak B A ] 43
SRR 3 7K (185,195,205°C52.5.3.5.4. 5 h)
PEAT AR ZE5g H A AR . % S8 B P Ak A A4
AT 25 1 . #RAb B 25 O JS F A il A IR R I B
80~90°C , Bt ity Fab BRI A4 L B T 1 I AR AR oL A
TEFE 20°C A XHIR B 65 %6 i Z5 148 F 18 5 b B 3k #)
A6 ~T Y% 43 A B S A A R AR Ry Xt
R R A B 1) 45 TP RE

2 HEREHRM

2.1 e

2.1.1  REFE PAbHELE RS . b H A K B
GB/T1934.2-2009 #EATM IR MIK (R . k1
A DL Y S B 0 W AR A R A AR T A R R R
AR /)N o i 5 i 5 Ak R ESF ) f 39 o, A Ak B
T B WA T 25 52 AN Iy 348 K1 A 1 1Y) 3 R R R B
1%, FEIRE N 195°C AL BERTR] A 3.5 h A, #Akh B
A B R R A /N

F1 HBRABEARMERHREER

Table 1 The moisture absorption rate of thermo-treated and untreated woods

. b3 b3 WA/ 6
o it g /°C 1] /h 6 h 12 h 24 h 48 h 72 h 96 h 120 h
Ak B E 185 2.5 0. 69 0.73 0.76
3.5 0.76 0. 80 0.84
1.5 0. 60 0. 64 0.68
195 2.5 0.45 0.49 0.53
3.5 0.38 0.43 0.47
4.5 0.59 0.59 0. 60 0.63 0.65 0.69 0.72
205 2.5 0. 46 0.47 0.48 0.52 0.55 0.59 0.62
3.5 0.42 0.43 0. 46 0.50 0.55 0.59 0.62
4.5 0.56 0.56 0.58 0. 60 0. 64 0.69 0.71
i 2.22 2. 46 2. 84 3.36 3.76 4.10 4.38
2.1.2 Sk E  LMKAREAM R RE PR K R e (% 2.5 3) ., i3 2.3 3 vl UL, kb

PERHE ZEHE bR . KA GB1934. 2-2009 o 28 F4 b 7
R A AR A A R R T 9 L DR A v R AT
WAL FE TR 2052 C MXHB B 65 % 32011
A AEI 3 d e B AR A E U A K AR 1
RSFS . 3 A7 JA AL BEbE 55 28 b 00 % 1) 5 4% 1) 2%

BHBE 52w AR i) 2 2 K R I A L N 4k B[R]
P8I S A BT 8 R . A R B A Ak B R
L BE R LT R B R AT AR R R R S O KT g
B D L AR Y T TP 0 O B B K g AR 1)
LR AR R BRI A BRI
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Table 2 The tangential expansion and shrinkage rate of thermo-treated and untreated woods
me b3 b3 16 e B %6
it g /°C I 16 /h 6 h 12 h 24 h 48 h 72 h 96 h 120 h
gk H b 185 2.5 0.05 0.50 0.45
3.5 0.15 0. 30 0.35
4.5 0. 20 0.56 0. 36
195 2.5 0.10 0.41 0.31
3.5 — 0.41 0. 36
4.5 — 0. 45 —
205 2.5 0. 36 1. 08 0. 36 0. 36 0. 26 0.62 0. 36
3.9 0. 46 0.41 0.41 0.56 0. 30 0.51 0.35
4.5 0.73 0.78 1. 46 1. 46 0. 83 0. 88 0. 83
E¥ ) 4.76 4. 81 5.02 5.02 5.02 5.02 5.02
:3 RABMEEMEEEEREER
Table 3 The radial expansion and shrinkage rate of thermo-treated and untreated woods
. e e IR =/ %
o i B /°C Il 18] /h 6 h 12 h 24 h 48 h 72 h 96 h 120 h
A4 B R 185 2.5 0.00 0.63 0.49
3.5 — — —
4.5 0. 37 0.35 0. 35
195 2.5 0. 20 0. 00 0. 30
3.5 — 0.35 0.40
4.5 0. 20 0. 20 0.10 0. 20 — — —
205 2.5 0.44 0.49 0.59 0.39 0.39 0.49 0. 34
3.9 0. 35 0.45 0. 25 0.45 0.15 0. 40 0.35
4.5 0.55 0.65 0.65 1.05 0. 50 0. 00 0.45
E¥ ) 2.71 2.81 2. 86 2. 86 2. 86 2.86 3.78
2.1.3 Mew e AL AR M0 %
R ——185C —0—195C —=—205C
P A 175 Ak 38 3o WL 5 % B 25 Ak 0 EE 1 T 0300 .
5 0T 0 AR G R R A T PR 23100 %
FE A 261 F Bl P ) ) 4 1 0 4 2400
BB R =440
2.2.1 G ERBAT PO A R R 28200
GB1936. 1-2009 #i45 1t 143 76 77 fE 1 T 1 S ik B L B0 e
T HEATIR A L 50 0 4K R 1.7 mm + min ', S AmmEEEA
TR — i . ] 5 A T B A A o £ —0-25h  —0=35h  ——45h
L 1 Ca) 0% B ] — 5 L 5 A0 B 5 3 Soaon] ’
PR AR Al fh e & 1(h) Brs . Z9000
{1 LAt A B £ 7 1 8 Eho|
A 8 S A S R R = 5400 |
et AL A5 b B B R K 7 B 1] R A5 3 vl
BB T L 2 B ) 25 AR . 5 A 70 o,
5 BN H b BT B 095 S O B A S
1S BB 9 75 A 35K T30 48 A 3 46 {1 S 75 3 Bl REIT S A G S
R AR A 5 0 T2 185°C 2.5 Fig.1 The MOE of hthermo-treated wood by

h;185%C ,3.5 h;195°C ,2.5 h;195°C .3.5 h,

different processes
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Fig. 2 The MOR of hthermo-treated wood by

different processes
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08| e N ISR WD = VO B 1 - NG AN
L[R]3 T %) 5 0 IS0 BT R 5 R S R G R ) 4
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AR CHR AR BT ISP R G S B R ARG R
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Fig. 3 The compressive strength parallel to grain of

hthermo-treated wood by different process
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