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Evaluation of the durability of medium-density fiberboard by outdoor exposure testing
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The deterioration of melamine-urea-formaldehyde resin-bonded medium-density
fiberboard (MDF; 30M-type in compliance with JIS A 5905) was analyzed after exposure
to an outdoor environment for 16 years in Morioka, Japan. The mass loss was 8-12% and
retained modulus of rupture and modulus of elasticity were 46-66% and 32-51% of the
initial values, respectively. The boards retained 14-47% of the initial internal bond
strength (IB), depending on the in-plane position of the test specimen. The lateral nail
resistance 12 mm from the edge was 40-51%, which was greater than the IB retention
measured at the same position. The nail-head pull-through resistance was 77-86% of the
initial value and deteriorated least among mechanical properties tested.

Another outdoor exposure test was conducted using 30M-type MDF in a suburb of
Morioka for 5 years. Methods of estimating deterioration after 16 years of exposure were
investigated by analyzing deterioration for up to 5 years. Various board properties after
16 years of exposure were estimated by extrapolating regression equations obtained for
three time scales: the year of exposure and the logarithm and square root of the
exposure period. The validity of each method was evaluated by comparing estimated and
measured values. The best estimations were obtained for mass loss and lateral nail
resistance on a l-year exposure time scale, whereas estimation of the modulus of elasticity
was best on the square-root time scale. The IB and nail-head pull-through resistance
could not be estimated because these properties did not show distinct trends over 5
years, suggesting that ~10 years of exposure are required to estimate the deterioration of

these properties.





