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Effects of Environmental Factors on the Properties
of Particleboard IL'

Effects of moisture and loading rate*!

Shigehiko Suzuki*? and Fujiichi SAITO*?

Moisture is an important factor contributing to the changes in strength of reconstituted panel
products during their service life, and time for use is an indispensable factor in a discussion of the
durability performances of boards. To obtain basic information on both the moisture dependence of

mechanical properties and the effect of loading rates on boards, strengths were evaluated by bending*

tests under various moisture coutents (MCs) and loading conditions. Further objectives were to
determine the time-moisture dependence of mechanical properties of boards. Results ohtained were
as follows:

(1) Moisture dependence of bending strength varied with board types. Whereas the deflection at
the failure point increased with increasing MC up to 209 MC, it decreased at 25%.

(2) Bending strengths of boards increased linearly with the logarithm of loading rates. Increasing
Coefficient b in Eq. (1) depended on MC, and it showed a maximum value at MC 15 or 20%.

(3) Deflection and strain energy at the failure point also depended on loading rate. Coefficient &
in Eq. (1) for both deflection and strain energy at the failure point, which was the slope of the
property variable vs. the log of the loading rate, varied with MC, and it was found to be negative
at a small MC (59).

(4) Master-curves of bending properties were obtained by shifting each set of values at the same
MC on the log of the loading-rate axis,

(5) Empirical Equation (3), which represented the relationship between MC and time to failure, is
proposed for the evaluation of the master-curve of bending strength. Shifting-parameter H (m) in
Eq. (5), obtained for each board, could be one of the conversion rates between the effects of MC and
the time to failure on board strength.

Keywords :  particleboard, MDF, bending properties, moisture dependence, loading rate.
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Table 1. Actual moisture contents and thickness -changes at test.

Nominal PF UF UMF MDF
MCs(%) MC TC MC C MC C MC C
5 4.5 —1.97 4.0 —1.64 5.0 —1.29 5.1 -0.90
10 10.6 1.56 10.3 1.15 8.9 1.08 9.2 1.61
15 16.2 6.80 16.7 8.60 15.7 6.14 16.5 8.26
20 20.3 9.17 21.4 14.99 20.7 11.34 21.0 11.93
25 27.8 10.86 24 .4 16.68 25.5 14.43 26.4 13.68

Legend: TC: Thickness change (%) expressed by percentage of the air-dried dimension. MC: Moisture
content in %. PF: Phenol formaldehyde resin bonded particleboard. UF: Urea formaldehyde resin
bonded particleboard. UMF: Urea-melamine formaldehyde resin bonded particleboard. MDF:
Medium density fiberboard.
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Fig.1. Relationships between bending strengths and

moisture contents of three types of parti-
cleboard and MDF under three deflection
rates.

Notes: D : Deflection rate.
MDF: See Table 1.
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Table 2. Relationships between thickness change
(7C) and modulus of rupture (MOR)

change.

Board type PF UF UMF  MDF
4TC 7.61 13.83 10.26 10.32
AMOR 23.54 50.30 33.64 54.60
AMOR/ATC 3.09 3.64 3.28 5.29

Legend: ATC : TC(MC=20%)— TC(MC=10%).
AMOR : {MOR(MC=10%) — MOR(MC =
209%) }/ MOR (MC=10%) % 100.
AMOR/ATC: MOR decrease per TC
between at 1095 MC and 209% MC.
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Legend: O: Bending strength (F,). @ : Propor-
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legend.
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Legend: O: Ultimate deflection (6,). @: Deflec-

tion at proportional limit (8,). Also see
Table 1 legend.
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Legend : See Table 1 legend.
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Legend: U,: Ultimate strain energy. D’: Deflec-
tion rate reduced to 25% moisture content,
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Legend: F,: Bending strength. f4: Time to failure
reduced to 109 moisture content. Also see
Table 1 legend.
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Fig.10. Relationships between moisture contents

and shift factors H (mm) chosen empirically
in Fig. 9.
Legend : See Fig. 1.
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