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Chapter1l Wood-Based Composite Materials; Panel Products, Glued-Laminated Timber,

Structural Composite Lumber, and Wood-Nonwood Composite Materials
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Plywood &1k

Plywood is a panel product built up wholly or primarily of sheets of veneer called plies.
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It is constructed with an odd number of layers with the grain direction of adjacent layers
oriented perpendicular to one another.
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A layer can consist of a single ply or of two or more plies laminated with their grain direction
parallel.
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A panel can contain an odd or even number of plies but always an odd number of layers.
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The outside plies are called faces, or face and back plies.
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Inner plies are plies other than the face or back plies.
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The outer layers and all odd-numbered layers have their grain direction oriented parallel to

the long dimension of the panel.
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The grain in even-numbered layers is perpendicular to the length of the panel.
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Inner plies whose grain direction runs parallel to that of the faces are termed “centers”
whereas inner plies whose grain direction runs perpendicular to that of the faces are termed
“crossbands.”
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To distinguish the number of plies (individual sheets of veneer in a panel) from the number
of layers (number of times the grain orientation changes), panels are sometimes described as
three-ply, three-layer or four-ply, three-layer, etc.
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The center layer may be veneer, lumber, particleboard, or fiberboard; however, all-veneer
construction is most common in construction and industrial plywood.
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Plywood panels are used in various applications, including construction sheathing, furniture,
and cabinet panels.
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Plywood is also used as a component in other engineered wood products and systems in
applications such as prefabricated I-joists, box beams, stressed-skin panels, and panelized
roofs.
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Characteristics 4

The properties of plywood depend on the quality of the veneer plies, the order of layers, the
adhesive used, and the degree to which bonding conditions are controlled during production.
BRORHIE, =V 771 DH, EolEE, i3 sEEHC, MEhicHlfRE h 2 &5
FIEORZITHKITS 5,

The durability of the adhesive-to-wood bond depends largely on the adhesive used but also

on control of bonding conditions and on veneer quality.
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The grade of the panel depends upon the quality of the veneers used, particularly of the face
and back.
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Plywood panels have significant bending strength both along the panel and across the panel,
and the differences in strength and stiffness along the panel length versus across the panel are
much smaller than those differences in solid wood.
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Plywood also has excellent dimensional stability along its length and across its width.
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Minimal edge-swelling makes plywood a good choice for adhesive-bonded tongue and-groove
joints, even where some wetting is expected.
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Unlike most panels fabricated from particles, it undergoes minimal irreversible thickness
swelling if wetted.
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The alternating grain direction of its layers makes plywood resistant to splitting, allowing
fasteners to be placed very near the edges of a panel.
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In uses where internal knotholes and voids may pose a problem, such as in small pieces,
plywood can be ordered with a solid core and face veneers.
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Classes of Plywood &k o ffi%H

Two classes of plywood are commonly available, covered by separate standards: (a)
construction and industrial plywood and (b) hardwood and decorative plywood.
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Most construction and industrial plywood used in the United States is produced domestically,
and U.S. manufacturers export some material.
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The bulk of construction and industrial plywood is used where performance is more important

than appearance.

. TEMAGIRO KE MR L Vs EECH 2 L 2 Al n s,

However, some grades of construction and industrial plywood are made with faces selected
primarily for appearance and are used either with clear natural finishes or lightly pigmented
finishes.
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Construction and industrial plywood has traditionally been made from softwoods such as
Douglas-fir and southern yellow pine.
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However, true firs, western hemlock, and western pines are also used (Bowyer and others
2007).
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A large number of hardwoods qualify for use under the standard.
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PF resin is the primary adhesive type used in construction and industrial plywood.
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Construction and industrial plywood is categorized by exposure capability and grade using
Voluntary Product Standard PS 1-07 (NIST 2007).
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