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Effects of Cyclic Humidification on Dimensional Stability of
Particleboard and Com-Ply*!

Phil-Woo Lee - Dae-Jun Kim - Hee-Jun Park*?

ABSTRACT

This research was carried out to investigate the effects of cyclic humidification on the
dimensional stability of particleboard manufactured according the three specific gravity levels and
com-ply fabricated with a core of particleboard and veneer or plywood as the face and back
materials, Both the particleboard and com-ply were subjected to four cycles of 50—90—50% rela-
tive humidity.

The results are summarized as follows;

Particleboard and com-ply followed a clear pattern of increasing dimensions and weight on the ad-
sorption cycle and decreasing dimensions and weight on the humidification cycle. After the fourth
cycle, the dimensions and weight of both particleboard and com-ply were greater than those orig-
inally measured. The greater part of increase in occurred during the first humidification cycle.

The specific gravity of particleboard has a significant effect thickness and volume change. The
dimensional stability of com-ply was better than that of particleboard. In addition, the dimensional
stability of com-ply bonded with plywood was better than that of com-ply bonded with veneer.

Keywords :cyclic humidification, particle board, dimensional stability, com-ply, specific gravity.
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Table 1. Particle, veneer and plywood for com-ply and particleboard manufacture

Materials M.C’ Oven-dry* Species
Sp. Gr

Particles 9.77 - Mixed tropical wood wastes
Veneer :

1 mm 9.82 0.33 Meranti from Malaysia

2 mm 10.72 0.48 Meranti from Malaysia

3 mm 9.72 0.44 Meranti from Malaysia
Plywood:

2 mm 2ply 9.90 0.35 Meranti from Malaysia

3 mm 3ply 9.87 0.40 Meranti from Malaysia

* 1 each value is a mean of ten replications of specimen.
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Table 2. Core and face thickness of particleboard and com-ply

90 50

Board Target Composition of Com-ply MLC. Sp.Gr.* 3oard
type Sp.Gr. Ccl)re PB Face and (24) of tested thickness
{mm) Back (mm) boards (mm)
PB —-05 0.5 9.76 0.49 16
PB ~06 0.6 9.53 0.57 16
PB-07 0.7 9.83 0.68 16
C—-V1-05 0.5 14 Veneer 1 9.84 0.53 16
C—V2-05 0.5 12 Veneer 2 9.90 0.53 16
C-V3-05 0.5 10 Veneer 3 8.17 0.52 16
C—-P2-05 0.5 12 2Ply 2 10.65 0.52 16
C—-P3-05 0.5 10 3Ply 3 11.40 0.51 16
* : based on oven-dry volume
A5 Al AT e wTMelel 2 feldol At Ao Ebi,
alojA] Frlols} b B Fake v ackn W47t Fig. 5% 2t nE9) $3@R%e Jehy 2
3 Uk SAMAEY op2vIA R p#Ee] v v} Fig. 6ollA] sy ubo} 2o] LR 1% 3 MARE

=3

o Al B =

Q.

ETE 7].2}» Ae By

ol E eI
pio} o] £ BT o] B

i Table 3
TR ol

Qo F
WS Eb o,

— 32 —

AL = Ao EE A=
o] 31-& Myers® ¢} Currier”

P




zo.
20 —_
" S
o T
& a
= &
5 £
£ b
Eé‘ .%ﬂ 101
= =
o- T v v f T T T ; ol T T T T T T T T
50 90 50 90 50 . ?0 5[0 90 50 50 90 50 90 50 S0 50 90 50
Relative humidity(%) Relative humidity(%)
Fig. 4. Volume change of the three particle- Fig. 5. Weight change of the three particle
boards exposed to cyclic humidification, boards exposed to cyclic humidificatior.,

Table 3. Tukey’s test for the three specific gravity levels of particleboard by dimensional changes*

Board Change after fourth 90—50% RH exposure (%)

type Length Width Thickness Volume Weight
PB —-0.5 060+0.13A 0.66+0.43 A 10.66+3.32 B 12.07+3.49 B 2.17+£0.36 A
PB-—-06 072x015A 0.80+0.31 A 12.49£3.35 B 14.21+3.55 B 2.29+0.43 B
PB —-0.7 0.65+0.01 A 1.23+0.18 A 18.64+0.43 A 20.89+0.23 A 2.84+0.18 B

* . means with the same letter are not significantly different at the 0.05 level.
each value is a mean of ten replications of specimen.

Table 4. Tukey’s test for particleboard and five types of com-ply by dimensional changes*

Board Change after fourth 90—50% RH exposure (%)
type Length Width Thickness Volume Weight
PB ~0.5 0.60£0.13 A 066+043 A 10.66%3.32 B 12.07+349 B 2174036 C

C-V1-0.5 0.14+£0.05B  0.58%£031 B  7.74+054 B 851£0.64 BC 3.97+0.25 AB
C-V2—-0.5 0.25+0.18B  0.74+0.35 AB 10.40£1.68 A 11.50+1.87 A 4.24%0.33 A
C—V3-05 0.18£0.09B  1.30£0.77 A 831+1.26 AB 9.69%+1.70 AB 4.08+0.63 AB
C—-P2-0.5 0.26+0.20B  058+0.26 B 7.20%£1.15 B 8.09+1.02 BC 3.91+0.32 AB
C—-P3-0.5 0.15+0.12B  0.21+0.25 B 581+2.14 B  6.19+218 C 3.70+0.31 B

- means with the same letter are not significantly different at the 0.05 level.
each value is a mean of ten replications of specimen.
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