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Chapterl1l Wood-Based Composite Materials Panel Products, Glued-Laminated Timber,
Structural Composite Lumber, and Wood—-Nonwood Composite Materials
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The term composite is being used in this chapter to describe any wood material adhesively
bonded together.
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Wood-based composites encompass a range of products, from fiberboard to laminated beams.
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Wood-based composites are used for a number of nonstructural and structural applications in
product lines ranging from panels for interior covering purposes to panels for exterior uses
and in furniture and support structures in buildings (Fig. 11-1).
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Figure 11-1.

Maloney (1986) proposed a classification system to logically categorize the array of wood-
based composites.
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The classification in Table 11-1 reflects the latest product developments.
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Veneer-based material
Plywood
Laminated veneer lumber (LVL)
Parallel-strand lumber (PSL)

Laminates
Glue-laminated timbers
Overlayed materials
Laminated wood-nonwood composites”
Multiwood composites (COM-PLY")

Composite material
Fiberboard (low-, medium-, or high-density)
Cellulosic fiberboard
Hardboard
Particleboard
Waferboard
Flakeboard
Oriented strandboard (OSB)
Laminated strand lumber (LSL)
Oriented strand lumber (OSL)

Wood-nonwood composites
Wood fiber—polymer composites

Inorganic-bonded composites Table 11-1

The basic element for wood-based composites is the fiber, with larger particles composed of

many fibers.
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Elements used in the production of wood-based composites can be made in a variety of sizes

and shapes.
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Typical elements include fibers, particles, flakes, veneers, laminates, or lumber.
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Figure 11-2 shows the variation and relative size of wood elements.
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Figure 11-2,



Element size and geometry largely dictate the product manufactured and product

performance.

JREtDORZ X LIBIRIE, BhiEsn o B e WM OMEREZ RECEZ 5,

Performance standards are in place for many conventional wood-based composite products
(Table 11-2).
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Product category Appliceble standard Name of standard Source
Plywood PS 107 Voluntary product standard PS 1-07 NIST 2007
construction and industrial plywood
PS 2-04 Voluntury produet standard PS 2-04 NIST 2004

performance standard for wood-based
structural-use panels

HP-1-2004 Voluntary product standard HPVA 2004
HP-1-2004 hardwood and decorative
plywood
Oriented strandboard  PS 2-04 Voluntary product standard PS 2-04 NIST 2004
(0SB) performance standard for wood-based
structural-use pancls
Parucleboard ANSI A 208.1-2009  Particleboard standard CPA 2009a
Fiberboard ANSI A 208.2-2009 MDF standard CPA 2009b

ANSIA 1 2004 Basic hardboard CPA 2004a
ANSIA 1 2004 Pre-finished hardboard paneling CPA 2004b
ANSI A 135.6-2006  Hardboard siding CPA 2006
ASTM C 208-08a Cellulosic fiberboard ASTM 2008¢
Glued-laminated ANSIAITC 190.1 American National Standard for Wood ~ AITC 2007a
timber (glulam) Products—structural glued-laminated
tumber
Structural composite  ASTM D 545607 Standard specification for evaluation ASTM 2008b
lumber (including of structural composite lumber products

laminated veneer
lumber (LVL),
laminated strand
lumber (LSL), and
parallel strand
lumber (PSL))

Table 11-2.

A variety of wood sources are appropriate for use in wood-based composites.
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Wood with localized defects (such as knots) can often be used effectively in wood-based

composites.
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Reducing wood with defects to wood elements mitigates the influence of these characteristics
in the manufactured products.
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Recovered wood from construction waste or industrial manufacturing processes, and wood

derived from small-diameter timber, forest residues, or exotic and invasive species, may also



be effectively used in wood-based composites.
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Because natural wood properties vary among species, between trees of the same species, and
between pieces from the same tree, solid wood cannot match composite products in the
uniformity and range of properties that can be controlled.
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Conventional Wood-Based Composite Panels
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Conventional wood-based composites are manufactured products made primarily from wood
with only a few percent resin and other additives.
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A useful way to classify conventional wood-based composites based on specific gravity, density,
raw material, and processing methods is shown in Figure 11-3, which presents an overview of
the most common types of commercial panel products discussed in this chapter and a quick
reference to how these composite materials compare with solid wood from the standpoint of
density and general processing considerations.
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The raw material classifications of fibers, particles, and veneers are shown on the left y-axis.
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Specific gravity and density are shown on the top and bottom horizontal axes (x-axes),

respectively.
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The right y-axis, wet and dry processes, describes in general terms the processing method
used to produce a particular product.
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Selection of wood elements, adhesives, and processing techniques all contribute to product

performance.
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Figure 11-4 shows examples of some commercial wood-based composites.
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Figure 11-4.



