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All wood contains moisture in its cellular structure.  The wood’s application will determine the 
amount of moisture that needs to be removed from the cells.  The goal is to reach the level of 
moisture in the cells that is equal to the relative humidity of where the wood will be in use.  
There are several ways to reach that result.      
 
The first method of removing that moisture in the cells is to put the lumber on drying sticks so 
air can pass over and around the surface.  All lumber drying starts with this process. This 
method will allow the moisture in the cells to migrate to the surface of the lumber and 
evaporate.  It will occur naturally, and will stop when the lumber is at the same relative humidity 
equal to its surroundings.  In the northeast of the US, most air dried lumber will reach a 
moisture content of somewhere between 12%-16%, being left on air drying sticks alone.  
Depending on the species of wood, and the thickness, this process can take several months to 
several years.  The thicker the lumber, the longer it takes for the moisture in the center of the 
wood to be removed.   
 
Air Drying doesn’t cost a lot to do, and given time, good results can be achieved.  If the wood 
is going to be used for an exterior application, once it has reached that equilibrium, it is ready 
for use.  If you plan to use the wood for an interior application, this is where you will begin to 
see movement in the lumber in the form of shrinkage.  This occurs because the relative 
humidity of your home is less than that of the wood’s surroundings when it was outside and air 
dried.   
 
To resolve this problem in shrinkage of the wood fibers, the wood needs to be dried to a lower 
moisture content than can be achieved by air drying alone.  In order to do that, the wood 
needs to be subjected to heat, and that gets the drying process moving again below the level 
that it equalized out when it was air dried.  A dry kiln is the vehicle that makes that happen.  
There are several different methods of kiln drying, and I am not going to go into depth covering 
all of them in this article.  Again, the wood fibers will be dried in the kiln to a moisture content 
that is in equilibrium with the environment / relative humidity in your home.  In the northeast 
that moisture content is 6%-8%, depending on the season.  The winter time is when the 
relative humidity is at the lowest, and also when you will see the most shrinkage in the wood 
fibers. 
 
Some differences between air dried and kiln dried lumber are that the air dried lumber will have 
more movement in the wood fibers with changes in humidity levels between the seasons, than 
lumber that has been kiln dried.  When lumber is kiln dried, the cellular wall of the wood fibers 
are shrunk, and that reduces the ability of the wood to absorb and give off moisture, in 
comparison to wood that has only been air dried.  This makes the kiln dried lumber more stable 
to work with as a result.  Kiln drying, when done properly will allow the wood to be 
“conditioned”.  Conditioning is a process that is done at the end of the kiln drying process.  
The moisture content of the fibers in the center of the wood are always a few percentage 
points higher than the surface of the wood where evaporation is taking place.  When 
conditioning is done correctly, the moisture content of the center of the wood and the surface 



 

 

will be at the same moisture content.  If the wood isn’t properly conditioned, the wood fibers 
will move when the wood is sawn, and the sawn pieces will not lay flat after they are sawn out 
of the larger board.  If you have sawn up improperly conditioned wood, you will know it, 
because the pieces will either bind on the saw blade, or will split apart as the blade cuts 
through the piece.  The severity is directly related to the amount of drying stress in the wood 
which wasn’t removed through the conditioning process.  This is why conditioning is an 
essential part of the kiln drying process. 
 
Properly kiln dried and conditioned lumber at 6%-8% moisture content is the start to a good 
wood project.  However, it is always a good practice to bring the material into the shop for 
several days prior to you planning to work it.  This allows the wood to adjust to its new 
environment.  During the winter when wood is stored at a different temperature, it is even more 
important to allow it some time to acclimate to your shop.  When hardwood flooring is 
produced in tongue and groove, we always mention to the customer that they allow a week for 
the material to acclimate to the home before installation.  In summer if the home is air 
conditioned, it is a wise practice, and in winter it is always best to let the wood adjust to the 
dryer conditions of a heated home. 
 
In the last decade a new wood product has become available to woodworkers, and it is called 
thermally modified.  Thermally modified wood takes kiln dried wood one step further.  After 
being properly kiln dried, the wood is then put in a different chamber where the temperatures 
are raised to a much higher temperature than the wood is subjected to in kiln drying.  In the kiln 
drying process temperatures are raised to 140 - 160 degrees depending on the species and 
type of kiln.  In thermal modification the temperature is raised to 300-320 degrees Fahrenheit.   
 
Thermal modification makes the wood rot resistant without having to give it a chemical 
treatment like is done in pressure treating lumber.  Since wood has sugars and starches in the 
cellular make up of the wood fibers, because it is a plant, the reason it decays is because mold 
and fungus consume the sugars and starch in the wood fibers causing decay.  The thermal 
modification process by virtue of the level of higher heat makes the sugars and starches 
caramelize.  Once this is accomplished, the sugar and starch in the wood is modified into a 
substance that mold and fungus can no longer break down.  Hence the term thermal 
modification. 
 
This process isn’t really a revolutionary new idea.  The Vikings were fire charring the hulls of 
their ships hundreds of years ago to prevent the barnacles for growing and rotting out the ship.  
The Native Americans also used fire to harden and cure their arrows and other tools they used 
for daily life.  The difference is that today’s process is highly controlled by computer systems, 
and specific programs are in place to make sure the material being modified is produced to the 
specific level of treatment for the application. 
 
Another benefit of thermal modification is that the cellular wall of the wood fiber is crystallized 
in the process.  That makes the wood fibers a lot less able to absorb moisture from its 
surroundings.  There is actually about 85% less movement in thermally modified wood as 
compared to air dried wood.  Thermally modified wood is considerably more stable, meaning it 
will not swell and shrink with changes in relative humidity where to wood is used.  This makes 
thermally modified wood an excellent choice for exterior applications.  Decking in thermally 
modified wood has become very popular.  Other applications are wood siding for buildings, 
exterior wood trim and molding, or any outdoor wood application you can think of.  It gives the 



 

 

wood a 25-30 year life expectancy outdoors.  One of the best applications for this product are 
raised garden beds.  You can build your bed with a wood frame, and put the soil up against the 
wood, and not have to worry about any chemicals leaching out into the soil and getting into 
your home grown food.  Bailey Wood Products sells prepared kits in different sizes just for 
raised bed gardening. 
 
One of the downsides is that the wood is not as strong structurally.  With a very low moisture 
content in thermally modified wood, the wood fibers are more rigid and a lot less willing to 
bend as compared to kiln dried, and even more so compared to air dried wood.  Applications 
like decking and siding, where structural load isn’t a critical factor are good applications.  If you 
would like to use it for structural applications, load charts can be obtained so you can build to 
specifications.   
 
Thermally modified isn’t just for decking and siding, it can be used for millwork to make doors, 
windows, sills, and other fancy exterior wood projects.  When doing so it is highly 
recommended that the wood be coated with a Ultra Violet (UV) protective coating if left its 
natural color.  A UV coating called Seal-Once, manufactured by UC Coating Corp in Buffalo, 
NY makes a good product for thermally modified wood.  Please refer to their website 
www.seal-once.com.  Look for their products specifically for thermally modified wood. 
 
If you would like to paint thermally modified wood, use an oil based primer first to start your 
finishing process.  Remember that through the thermal modification process the cellular walls 
got crystallized, making them stable, and a lot less able to absorb moisture?  That is why you 
want to use an oil base primer.  Avoid use of any water borne finishes, because they will not 
bond properly. 
 
If you want to glue thermally modified wood to make panels, or any larger piece from smaller 
stock, it is recommended that you increase the clamp time over kiln dried wood.  Over night, 
using Franklin Titebond II works for us in the shop.  Other adhesives such as a two part marine 
epoxy like West System work well.  I would plan on the epoxy over the Titebond when the 
material is going to be subjected to lots of moisture.  If you have any questions regarding 
working thermally modified woods, please call the office.  I would be happy to answer them. 
 
Knowing the application of your wood, and choosing the proper drying method will make a big 
difference in the final outcome of your project.  I have highlighted the reasons why air drying, 
kiln drying, and thermal modified woods are used, and where they should be used.  Each 
process has its place, and in the case of thermally modified wood, it allows the wood worker to 
use wood products in applications where we didn’t dare go before.  For more information on 
our products and services, please go to our website www.baileywp.com, or email me directly 
at jeff@baileywp.com. 


