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Forest Products Laboratory

Three-Dimensional Fiberboard: A New Structural Building Product

Many of our national forests contain an abundance of small,
tightly spaced trees and underbrush that can substantially
contribute to catastrophic forest fires. Existing stands of
dead or dying trees can also add fuel to forest fires. Such
forest material is often not economical to remove or the
capacity to process it does not exist.

The Forest Products Laboratory has developed a process to
produce a three-dimensional structural fiberboard product
using a wide range of wood fibers. This new engineered
wood product will help address sustainable forest manage-
ment issues and promote economically viable utilization
of this excess forest underbrush and small-diameter,
unmerchantable material.

New Three-Dimensional Product

The newly developed three-dimensional engineered fiber-
board product consists of a resin-free, pulp-molded core that
is made from a wide range of inexpensive, underutilized
fiber sources. This fiberboard is molded into a specially
engineered form by hot-pressing the wood (lignocellulosic)
fibers between rigid mold elements without supplemental
adhesive. This hot-pressing produces strong inter-fiber
bonds and a correspondingly strong core material, even
when using relatively low-quality fiber. When the structural
core is bonded to exterior skins, a novel three-dimensional
sandwich panel is formed that exhibits a high level of
strength and stiffness.

Most importantly, this new three-dimensional biobased
composite can be made from virtually any virgin or recycled
biofiber resource, including wood residues, agricultural
biomass, recycled newsprint, small-diameter timber, and
mixed wood and agricultural residue. As an engineered
biocomposite, this product can be manufactured to provide a
range of specific levels of structural performance, durability,
moisture resistance, and insulation. This new product could
have significant implications on resource sustainability and
economic development for rural communities.

We recently built a pilot-plant-scale fiber former and hot-
press system, giving us the capability to make 0.6- by 2.4-m
(2- by 8-ft) three-dimensional engineered fiberboard panels.
This capability allows us to produce and test larger three-
dimensional engineered fiberboard panels to verify relation-
ships between predicted and actual structural properties.

Our ultimate goal is to engineer a three-dimensional fiber-
board that will (1) meet specific performance requirements,
(2) provide maximum benefits in forest sustainability and
forest fuel reduction, and (3) cause minimal environmental
impact as determined by life-cycle analysis.

This new three-dimensional engineered fiberboard technol-
ogy has a number of promising uses in construction, furni-
ture, and packaging applications. The economic feasibility
of constructing panels from these materials is currently
being assessed as part of our ongoing research program.
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