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Abstract

Due to the anisotropic shrinkage and other characteristics such as knot, juvenile
wood, annual ring curvature, spiral grain angle, distance to pith, and so on, wood warps
when its moisture content changes. The structurally balanced plywood warps mainly due
to nonuniformly distributed moisture content. The objective of this study is to measure
the warp of plywood which is constructed with four veneers with different moisture
contents and predict the warp by application of finite element method. Rotary-cut veneers
of radiate pine with equal thickness of 2 mm were used to manufacture four-layer
plywood. The veneers were conditioned according to four planned scenarios and then
glued by epoxy without altering the moisture contents of the veneers. The plywood was
reconditioned in three chambers with temperature at 20°C and relative humidity at 40%,
65% and 90% to induce warping. The warping of the two center lines of plywood were
measured. The prediction of the warp of plywood was carried out by finite element
method. The center warping and maximum warping were found to have minimum value
for al plywood when conditioned at relative humidity of 65%, and maximum value when
conditioned at relative humidity of 40%. At the same relative humidity, the measured and
predicted warp values increased with the increase of moisture gradient between veneers.
The predicted values are larger than the measured ones due to the input material
propertiesin the finite element model were not the actual values of radiate pine.
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