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ABSTRACT

Modern furniture is mostly made of panel products such as a glue-up panel, a
particle board and a medium density fiberboard(MDF). Warping is a major defect of
these panel products resulting in degrading final products. In this study the factors
related to the warping of a glue-up panel and MDF were investigated by comparing the
physical properties of warped specimens with those of the unwarped. The differences
between the moisture contents measured on the both surfaces of specimens were found
to mainly influence the warping of glue—up panel specimens whether conditioned or not.’
The average oven—dry density of warped glue-up panel specimens was definitely higher
than that of the unwarped at 1% significance level. For MDF the influencing factor on
warping has not been revealed yet, however it was found that the conditioning reduced

the number of warped specimens.
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Table 1. Physical properties of the warped and unwarped specimens of the glue-up panel
used in this study

Panel Unwarped Warped
Properties Standard Standard
products Average deviation Average deviation
Initial MC 10.1 06 10.2 16
ite MC difference before
Composite sorption™* 1.2 0.7 30 1.0
board  ghrinkagex 06 0.3 0.4 0.1
Oven-dry density 0.43 0.10 0.42 0.08
Initial MC 88 0.1 8.8 0.3
MC difference after
MDF sorption 2.2 0.1 2.2 04
Shrinkage 42 05 43 05
Oven-dry density 0.54 0.02° 0.54 0.01
*  Statistically significant at 5% level
=% Statistically significant at 1% level
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Fig. 1. Frequency distribution of total and warped glue-up panel specimens classified by
the differences of the moisture contents measured on their both faces.
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Table 2. Physical properties of the warped and unwarped specimens of the glue—up
panel used in this study, conditioned at 40C dry-bulb and 26°C wet-bulb

temperatures for 3 days

Panel Unwarped Warped
Average G Aversge SEnENS
Initial MC 10.0 0.7 104 14
Composite MC, difference after sorption** 1:7 1.0 16 15
board Shrinkage 04 0.3 05 0.2
Oven—dry density** 0.40 0.09 0.46 0.08
Initial MCx* 88 0.1 89 05
MDF MC difference after sorption* 21 0.2 2.3 05
Shrinkage 4.2 05 41 05
Oven-dry density 0.54 0.01 0.54 0.01
* Statistically significant at 5% level
** Statistically significant at 1% level
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Fig. 2. Frequency distribution of total and warped glue—up panel specimens classified by

their oven-dry densities.

24




T& Bidol o Foadde

Atk AEEFH g7 AdEzAA Fodo]

S= A& MDF= JA = Hs| AlH 2

Zatolzt vl g A7) wFolgt B 5 Qv
A= MDFe EolAe 4=y ve =3
I AAE vzsy] Wil FrEe &
do| 7}F Z Yoz B £ ik way

d3lslnz &

A4 #37 MDFy @A 717AZ Bol A
£53 g AAAREA o|AEA YEY
F Aoz Zutx JdZdHrh

aHEZR olE WAAEY FoT% AUA &
J FHEe e TaF 9

ol e 4
0 gevn @ 4 gk oM A7E Fat
o dev e AEe A2 & Aok

1. 25 A, IAAFL 2460 ANE =5
1770l 4, MDF+& %6070 A8 5 40%<%
2470 A Eoi o] YE T

2. 2% A, AAEY Eolz AHE EolA
A e ANHHET 1%FAFTNA &

7 A3 o aHEE 9

A E FFel Z HEE

&g Sole Aol

)
o
e

o

ol
'
o2 E

%

_(‘)1_11
°

A, MDFe] o2 A#3} Sofx|
NBLe 271358, 28
), 2l g% E43E, IAUE

899 YgHAE s Ve

i

do o

- &

2

50
2 O

o A o i
>
g5 :
>
ko)
by

N
X

¢
-

PE oo Loy & o o 82 PN b0 2o oo

* R4 Rl

o,
s
i
% oo
o,
N
= o
W
o
R
[o]
iz
e o
L
oo
WM M 2 e @
do flo E o

Aol Eojd sbeAel © Atk

o v g,

. &%l o3 MDFE &1 Ald $7

&
A3 gastgon & Foln NBE =
$ Al EBolAA Az zEAU%
MDFe] Eo14¢ Zoltd 7lj@ctn &
F A

L 7S, R84 1999 EA ZE o &

44 WEo e EoyF 42 4559
D-I5Eds 9AH} wm AT

LS, AEAL 20000 A =z 29 #

F& HEd WE oA & IF5ERY
(ID-AFLHExm dAdATe oS HH
2#& o2& Monte Carlo AlE#H A, &
A F8k 28(1):18-27

AIA. 1999, EAAET AARHAL, A

Q

=
. Kohta, M. and S. Shiigehiko. 1997.

Linear expansion of wood-based panel
products caused by moisture content
treatment. Wood Industries 52(7):342-347

. Suchsland, O., J.D. McNatt. 1936.

Comput§r simulation of laminated wood
panel warping. Forest Products Journal
36(11/12):16-23

. Szalai, J. 1981. Ermittlung der

Verformung zwei-seitig furnierter Platten
infolge Feuchteanderung mit den
methoden der Festigkeitslehre.
Holztechnologie. 22(4):235-239

. van Houts, J. D. Bhattacharyya and K.

Jayaraman. 2000. Determination of
residual stresses in medium density
fiberboard. Holzforschung 54(2):176-182.

. van Houts, J. D. Bhattacharyya and K.

Jayaraman. 2001 Reduction of residual
stresses in medium density fibreboard.
Part 2. Effects on thickness swell and
other properties. Holzforschung
55(1):73-81

25




