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Property Evaluation of Laminated Veneer Lumber
Composed of Heat-treated Poplar Veneers

Yu-You Shiao Ya-Lih Lin*

Department of Forestry and Natural Resources, National Ilan University

Abstract

Veneers cut from artificial fast-growing small diameter popular (Populus bonatii) trunk were heat-treated with a 2-hour
180°C process and made into laminated veneer lumber (LVL). In order to reveal properties of this product, tests were

carried and results were compared with the LVL made of similar veneers without heat treatment. Results indicate that the
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equilibrium moisture content of the LVL made of heat-treated popular veneer at 25°C, 75.5% RH is 11.91% lower than that
of the LVL made of untreated popular veneers which disclose a volumetric anti-shrinkage effect of 17.19%. The adhesion
properties of both the LVL made of heat-treated and untreated popular veneers meet the quality requirement present in CNS
14646 “Structural laminated veneer lumber”. Except the modulus of elasticity, the modulus of rupture and the plastic
deformation work obtained from static bending of the LVL made of heat-treated popular veneers are significantly lower than
that of the LVL made of untreated popular veneers by 38.03%, and 97.00% respectively, while the horizontal shear strength is
34.23% lower. The horizontal shear strength of the LVL made of heat-treated popular veneers are too low to meet the
quality requirement stated in CNS 14646. This along with its almost-to-none plasticity render the LVL made of heat-treated
popular veneers a material to take concerns when using it as a structural material. Results from biological deterioration tests
show that, in comparison with the untreated ones, the heat-treated popular veneer possesses significantly better resistance to
mold growth and the air-dried heat-treated popular veneer support no mold growth during the 4-week test period. The
resistance to decay of LVL is significantly improved from using untreated to heat-treated popular veneers as components and
the weight loss percentage are reduced by 15.43~89.88% according to the decay fungal strain applied; however, the
resistance to subterranean termite (Coptotermes formosanus) is significantly impaired, specimens suffered 77.32% and
608.24% weight loss percentage increments in two different tests individually.

Advantages of LVL made of heat-treated popular veneers could be presented and drawbacks be deceived by using this

product with proper designs.

Keywords: Heat treatment, Populus bonatiii of small diameter, Veneer, Laminated Veneer Lumber, Mold, Decay, Termite

deterioration.
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Table 5 Percentage of specimen decay weight

loss of LVL made of untreated and heat-treated
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Table 6 Results of resistance to subterranean
termite test of LVL made of untreated and
heat-treated popular veneers
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AWPA Standard E24-06)

Rating Description

0 No visible growth

Mold covering up to 10% of surfaces
providing growth is not so intense or
colored as to obscure the sample color over
more than 5% of surfaces

Mold covering between 10% and 30% of
surfaces providing growth is not so intense
or colored as to obscure the sample color on
more than 10% of surfaces

Mold covering between 30% and 70% of
surfaces providing growth is not so intense
or colored as to obscure the sample color on
more than 30% of surfaces

Mold on greater than 70% of surfaces
providing growth is not so intense or
colored as to obscure the sample color over
more than 70% of surfaces

Mold on 100% of surfaces or with less than
100% coverage and with intense or colored
growth obscuring greater than 70% of the
sample color
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Rating Description
10 Sound
9.5 Trace, surface nibbles permitted
Slight attack, up to 3% of cross sectional area
9
affected
] Moderate attack, 3-10% of cross sectional area
affected
7 Moderate/severe attack, penetration, 10-30% of
cross sectional area affected
Severe attack, 30-50% of cross sectional area
6
affected
Very severe attack, 50-75% of cross sectional
4
area affected
0 Failure
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