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Thermal and Mechanical Property Analysis of Light-Weight Hollow Wood Composites
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Abstract; Light-weight hollow wood composites (HWC) were manufactured by embedding PVC plastic
tubes to fiberboard with hot-press. The influences of tube air volume ratio on thermal and mechanical prop-
erties of HWC were investigated and thermal simulation analysis was carried out. The results indicated that
HWC with density of 0.3 g/cm’ could be successfully prepared by embedding PVC tubes. HWC vertical
density profile curve was in “M” shape distribution while surface density was minimum. With the increase
of tube air volume ratio,water absorption performance of HWC had no significant impact, modulus of rup-
ture and modulus of elasticity tended to increase but bonding strength reduced. Thermal conductivity of all
HWC was less than 0.07 W/(m ¢+ K) and could be forecasted by combining series model and parallel mod-
el. Hollow structure had obvious effect on inhibiting heat transfer, which led to a lower heat transfer rate of
HWC than control group. Surface temperature was 0. 93°C higher than control group after cooling 1 h of
heat transfer test.
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Table 1  Experiment group and vertical density profile measurements

. d A AP AW Aa ©Mean ©Max pMin
/mm /% /% /% /% /(g cm ?) /(g +cm ?) /(g cm ?)

1 — 0 0 20 80 0.303 0.329 0.279
2 5 7.50 4,22 16. 63 71.66 0.332 0.791 0.187
3 5 8.75 4.92 16. 06 70.27 0.312 0.769 0.161
4 5 10. 00 5.63 15. 50 68. 88 0. 315 0.750 0. 147
5 5 11. 25 6.33 14,94 67.48 0.329 0.791 0. 146
6 5 12.50 7.03 14. 38 66.09 0.335 0.771 0. 147
7 6 7.50 3. 30 17. 36 71. 84 0.295 0.567 0.212
8 6 8.75 3.85 16.92 70. 48 0. 295 0.577 0.194
9 6 10. 00 4,40 16. 48 69.12 0. 325 0.610 0.215
10 6 11. 25 4.95 16. 04 67.76 0. 309 0.567 0.188
11 6 12.50 5.50 15. 60 66. 40 0.298 0.531 0.183
12 7 7.50 2.71 17. 83 71.96 0. 289 0.588 0.190
13 7 8.75 3.16 17.47 70. 62 0. 284 0.577 0.173
14 7 10. 00 3.61 17.11 69. 28 0. 308 0. 544 0.192
15 7 11.25 4.06 16.75 67.94 0.292 0.582 0.171
16 7 12.50 4.51 16. 39 66. 60 0. 289 0. 490 0.177
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Fig. 5 The influence of diameter and volume ratio on thickness swelling and water absorption

Wb, &4 HWC B 24 h TS ¥<<129%, i & th %%
JEA AR AE. HIE SO ATAL &4 2 h WA 450
50% . JC i AR, B A IR K I DA B i, WA
3 K H A 2 2 0] WA 22 518/, AR T X R
HE G HWC 1 TS & WA 2251 B8 K, &KW
MDT Jig & 71 545 B 45 19 Bl K P g . PVC & 3 it &2
B AR K P B S N K
2.4 NEEEESW

H & 6 Ca) AT 401, 4 20 HWC (1§ MOE,MOR #J
e T B SR PR A 2 P A O =

B K&K PVCERAGRIFDIE. A FH®E S
MBI BT sR E., ME A B3N, MOE 5
MOR A 2 i 36 K 32 Ry A B3 i 23 38 K PVC
BB, R 6 AT, & 4] IB(E AL, X E
FIER R HWC SF¥%EHR 0.3 g/em’, J& T L%
JEE A MR SR 2 DR R AR AL 22 . WS PVC 4
Ja Z A MR IB (H A HXT B AL A BT T R, X 2 R
PVC 4% F2 i A A7 ook Ab 28, AR 98 5L it i A vk e 4
25, Al b & A IR T Ol K 9 B L T Y
T SR AL 2R 20 %6 ~28% . ffi45 HWC i )



220

P b b2 B 2 41

33 %

2o AR, BEFE PVC R B X HWC 2%
AR RS AR . AR 7 mm, A S 10266
HWC 2 8 84 19 ) % 1% 68 . MOE, MOR #1 1B
4352k 385.4.3.2 MPa f1 0. 05 MPa,
2.5 BRRHBALSW

B 7 AL B S E TC 5 TR Wiz
KFR, AMES mm B PVC & TR/, 2550
T R ARABE A K, LR & A BB TC &
1 5 {H B 5 B 7 AR B PVC 3R & 3% i, PVC 8
B G AR TC B/EH J7 385, PVC 3R TC

—a— MOE,d=5mm —e-MOE,d=6 mm —a— MOE,d=7 mm
-o-- MOR.d=5mm -o-MOR,d=6mm -«-MOR.d=7 mm

4 ¢ 7500
3 1450
1400
2 L
& 1350 &
= 2
= 1t 1300 5
=) O
= oL 1250 =
1 200
-1
1150
=2 L L L L L \ 100
0 7.50 875 10.00 11.25 12.50
A /%
6
Fig. 6

—a— TR.d=5 mm —e—TR,d=6 mm —&— TR.d=7 mm
-o--TC.d=5 mm -o--TC,d=6 mm -2-TC.d=7 mm

ERREREI N F g

The influence of diameter and volume ratio on mechanical properties
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The influence of diameter and volume ratio on thermal conductivity and prediction
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