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The continuous lumber tester (CLT) is the most widely used grading machine
in the world. With the CLT, the flatwise bending stiffness of lumber is measured as it
passes through the machine. The modulus of elasticity (MOE) is calculated from the
force required to bend the lumber to a fixed deflection of 7.94 mm (5/16 in.), and this
MOE is used in assigning a machine grade. Quality control testing is also required to
assure proper grade assignment. Usually, quality control is based on tests of
bending stiffness and strength. In commercial practice, the lumber passing through
the CLT may still be hot from drying. In cold climates, the lumber could also be
frozen when passing through the machine or when quality control tests are
conducted. Unless allowances are made for the temperature of the lumber, problems
may occur in grade assignment or during quality control testing.

Research at the USDA Forest Service, Forest Products Laboratory (Madison,
WI, USA) has established the effect of temperature on the MOE of both dry and
green lumber at 12 percent moisture content from -23°C (-10°F) to 66°C (150°F).
Figure 1 shows the mean trend in MOE as a function of temperature for four data
sets. The data sets range in size from 30 to 75 specimens and include both visually
and mechanically graded lumber for three species groupings: Douglas Fir-Larch,
Southern Pine, and Spruce-Pine-Fir. Relative to the MOE at 23°C (73°F), the MOE is
9 percent higher at -23°C and 9 percent lower at 66°C.

A new digital data processor has been introduced for the Metriguard CLT and
HCLT machines. Approximately a dozen of these units have been placed in service.
A wood temperature detection system is being developed in which the wood
temperature will be measured and used to correct the stiffness measurement back to
a room temperature value. This will replace a much simpler system of adjusting
grade threshold values twice per year to compensate for temperature in cold
climates, and will allow mixing cold lumber with hot lumber from kiln charges.
Reducing variability attributed to temperature variations in the wood will allow
grading at more optimum grade thresholds and will result in improved grade yields.

A future paper, to be submitted to the Forest Products Journal, will present full
details of the study for both green and dry lumber. An analytical procedure for
estimating the effect of temperature at intermediate moisture content levels will also
be developed.
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Figure 1. Effect of temperature on modulus of elasticity (MOE) of dry lumber.
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