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Abstract: Change of moisture content in the ambient air results in non-uniform cross-section moisture pro-
files and generates warping deformation because of asymmetry of hygro-expansion. In order to support the
design of bamboo-wood composite flooring, the moisture content(MC) changes and the deformation ratio
of bamboo-wood composite flooring was investigated in dry conditions using thermal-structure Coupled A-
nalysis with ANSYS software. Wood and bamboo are assumed to be orthotropic materials, and adhesive
layer is assumed to be homogeneous material in this model. The influence of the core layer thickness and
surface layer thickness of the bamboo-wood composite flooring is taken into consideration in the model.
The simulation results showed that the adhesive layer between the surface and the core layer acts as a wa-
ter vapor barrier because lower moisture diffusion coefficient, so the MC of the surface layer changes with
the environment condition, however, the MC of the core and backing layer remains stable. The thickness
of the surface has an impact on the time needed for the floor to reach the equilibrium MC and the maximum
cupping deformation. Thickness of the core layer but not the surface has great effect on the cupping de-

formation ratio of bamboo-wood composite flooring.

W Fe H 81:2010-07-065 &7 H P :2010-12-10

HAWA . EEE KRB IS T ST H (30730076) , 28 55 P47 L BHIF £ 15 (200810580, 200904034) .

W —VEH AR (1972—) 5 BB IR, v B ARERBE A Tl BF 58 57 TRLU , 1 1. E-mail: yuhq@cal. ac. cn
BARIEH B AR 1964—) 5, BN N EBRAT #E M 2% 10 W5 51 . E-mail : feibenhua@icbr. ac. cn



798 A ST

514

Key words: bamboo-wood composite flooring; deformation; moisture content; finite element

ARG A MR AT AR SR &2 G il 3 )2 1)
A BT AR 7 B BT B b AR T A 2008 AR R iR B 4R
#1368 J5 m* L RAAT A Ry AR A K S A R AT
il 7 b I A R A VR AR B ke o A . H R AT
ARG A M 32 B0 DA AT B 2 AR A2 R S
ARAE RS )2 T V) A AR SR A B AR A Ay 92 8 45 1
(1) = J22 25 A6 AL A A 52 G b A 7 il b AE A 1Y )
R B TF SR Y L AR ()L R 5E Y AR AR R
PRL7E T A 1) 5 7K %6 B 25 I B 2% 1 1% A8 Ak 2B A
b MR R A T ARk, RS A G &S
TR A M AR T 284S B L 52w H O . B
T T ARG A MR 1 4540 25 PR AS A S S0 R 2 5 Hb
MR A 7 T ik ol e 2 B2 S0 BRI R L B = B ik
Th. PR BT A 2 A B AR SR 58 R i K A B
B AT X F AT A S A MR 25 W 15 TR 0 B2

it 2 40 4ROk AT BR G TE A AR FA i i 4 B
1G5 AR B T 71z 0 R R Ml
J5 AT BR T6 75 45 2 b Bl FH A B 445 4 1) #0245 R 3
AR R A PR o0 AR M AR 25 4 Ak 1
VA D REBFSE U0 : Blanchet 255 B A R T 36 4540
TFF 2 2R J22 FIOES 2 1) JEE B 08 J2 A i T 52K &5 6 b AR
ARTE R, 38 2 2 EE R LU 2 A R 2 R X
KA WA ) A T A R . {0 X R )2
Shy R ) T 46 2 RN A 38 = 1 7T A B L AT R B
A AR AT BR O L 58 0 oK UL G . AR SOREE Bh A
FROT T H B —Fh TR A 5 AR G Al
P 7K A3 4 B8 AR T b B DAk iz s R T
fift A H AT RS %

1 RS

L1 PIARSEAMEEEFILERT

ARSI EIAT AR S & A dE 3 245 R 2
RATRE R AR PR CLLAZ A ) L 5 T2 O B AR
VER P52 CLA A R D . AR 58 B 120 mm, K JiE
240 mm. St JZ B LCHRTT ) 55 2 2 R AR SO T 1)
i L 2% )2 2 17 38 e WK T 28 0] . AR ST A 7Y
5T 2= MUEJZE JRE L X A2 (52 i L g 9% 4 Rl R )=
JEJE 3 RS RIEE 1 M R R SO 12 Rl
Y R He g o B LA S UL 1L S5 B AR AT
b F SRR ARG P AR JZEA 2 mm). F
R R R R

BEFTAT AR S 5 Mo HAT BR ST AR UL BT 75 AR A R4 4
(P A PE R SRR 2. Horb UF IRB R 1 2

x1 MAREEGHENLMSH
Table 1 Geometrical parameters of bamboo-wood composite flooring

mm

Number 1hickni::§1c:mboo) Corer layer thickness
B2F4P2 2 4
B2F6P2 2 6
B2F8P2 2 8
B3F4P2 3 4
B3F6P2 3 6
B3F8P2 3 8
B4F4P2 4 4
B4F6P2 4 6
B4F8P2 4 8
B5F4P2 5 4
B5F6P2 5 6
B5F8P2 5 8
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Table 2 Finite element parameters

Surface Core Backing Binder
Parameter . . .
(bamboo) (Chinese fir)  (poplar) (UF resin)
Density/
620 316 356 1500
(kg *m )
D/(m* s ") 1.0x10 "

D/(m* «s ") 1.09X10°° 4.56X10° 4.09X10°
D,/(m” «s7') 1.49X10°" 6.82X10" " 5.97X10 "
D./(m* s ') 1.49X107" 6.82X10 " 5.97x10 "
H/(kg+m *

ey 3.2X107°  3.2X10°¢ 3.2X10' 3.2X10°"
S . 0
M,/ % 8 8 8 8
M. /% 5 5 5 5
/(mm ' . ,
B ;m]) 1.9%10?
0
(mm~"
ﬁ"/;m,’) 2X107  1.86X10° 1,47X10"
0
B/ (mm " - _ s ' ,
B .5 : .15 . :
b1y 2.55X10 % 1.15X10 ° 1.13X10 *
0
Br/(mm ' . . . .
%) 2.13X10 % 2.57X10 % 2.46X10*
0
E/GPa 9
E./GPa 10. 350 9. 400 9.100
Ex/GPa 0. 500 0. 752 0.728
E./GPa 0. 690 0. 470 0.455
Gix/GPa 0. 830 0.671 0. 650
Grr/GPa 0. 290 0.067 0. 065
Gir/GPa 0. 900 0.631 0.611
P 0.350
s 0. 341 0. 420 0. 500
e 0. 308 0. 470 0.670
MLR 0. 390 0. 370 0. 370
L 0.023 0.021 0.025
. 0.425 0. 294 0.419
. 0.019 0. 030 0.030
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Fig.1 Measurement of the cupping deformation rate
in the width
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A:surface B: bamboo face near to the glue line
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Fig. 2 Cloud contour for moisture content distribution in the
direction of thickness of B2F8P2
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Fig. 3 Mositure content change with time in B2F8P2
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Fig. 6 Cupping deformation rate of the floor with the diff-

erent core thickness(surfacde thickness 2 mm)
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