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Problems in drying refractory woods such as oak have been
increasing. Oak continues to be in high demand for furniture,
trim, and moulding, and lumber production from this species con-
tinues at a level of about 3.5 billion board feet per year. Oak
leads all other hardwood species in volume use.

The use of oak for furniture and trim requires an attractive
defect-free appearance and quality drying is important if drying
defects such as checks, splits, honeycomb, and collapse are to be
avoided.

Contributing to the problems of drying is that species of
lowland and southern oak are being utilized in increasing amounts.
These oaks tend to be faster growing and produce denser wood
which is harder to dry and machine. Northern and Appalachian
lowland and southern oak are being utilized and produce denser
wood which is harder to dry and machine. Northern and Appalachian
sites generally produces wood of slower growth and lower density
(upland oaks) which are easier to dry and machine. One other
problem plaguing the drying of refractory woods such as oak is the
presence of bacteria-infected wood. The heartwood of living trees
can become infected with bacteria which produce enzymes capable of
weakening wood.'" This commonly results in ring shake in the
tree, and when cut, the wood emits a rancid odor. During drying
under regular mild kiln-drying schedules, this bacteria-weakened
wood will degrade and cause honeycomb and ring failure.

Research is underway at the Forest Products Laboratory in
Madison to find methods of drying infected wood and identifying
and isolating bacterially infected material. Thus, infected logs
or lumber could be handled separately to minimize drying degrade.

The usual method of handling and drying thick refractory
woods like oak is to air dry first, removing most of the free
water, then kiln drying to a specified final moisture content.
Quite often heavy degrade develops in thick oak while on the air
drying yard because of severe exposure conditions. Degrade
accrued during air drying is often severe enough to cause per-
manent damage which subsequent kiln drying cannot correct.

Before thick oak is handled it should be end coated to pre-
vent end checking losses which can easily exceed 5 percent of the
board volume.

With the exception of specified time periods, the stages of
drying discussed in this report apply in general to thick oak
(6/4 and thicker). Specific time periods refer to 8/4 oak.

Throughout the handling and drying of thick refractory woods
such as oak, four basic drying stages can be identified. Each
stage has an effect on tie lumber and is controlled by regulating
the temperature, relative humidity, and to a certain extent air
velocity.
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It is well known that dry, cool wood is stronger than wet,
warm wood, therefore when drying begins with a refractory wood
such as oak, low dry bulb conditions are necessary to prevent de-
grade (Stage I). During this same stage, high relative humidi-
ties control surface checking.

During Stage II temperatures must remain in low but relative
humidities may be lowered slowly as tension in shell begins to
diminish.

Stage III is characterized by stress reversal and moisture
contents dropping below the fiber saturation point. Tempera-
tures can be raised and humidity lowered.

After Stage III has been completed, the stock requires an
equalizing and conditioning treatment as described in Stage IV.
An analysis of stress relief effectiveness (conditioning) is
determined by cutting stress sections.

Figure 1 is a detailed breakdown of the drying stages in
heavy oak. The requirements of each stage dictate the necessary
drying conditions. The graphs are based on actual stress and
moisture content values in drying 8/4 oak from basic work by
J.M. McMillen of the Forest Products Laboratory.
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FIGURE 1.--FOUR STAGES OF DRYING THICK OAK.
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4Alillotigh the most ideal for control of desired conditions, the kiln may not be
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Ow most practical.
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