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removal blades do not need to be normalized because they do not 
have the added stress from hammering. Normalizing may, however, 
still be worthwhile because normalizing can still improve the steels 
internal structure. The result is a tighter grain and better edge 
retention. Normalizing and annealing are very similar processes. 
The actual difference between the two is the cooling time. 
Annealing steel should take much longer to cool in a turned off 
forge than normalized steel which air cools outside the forge in a 
fraction of the time.

Heat Treating
Heat treating for knife smiths is done with a forge, furnace, oxygen 
acetylene torches or in a heat-treating oven. Forges can be 
powered by coal, gas or even wood and can be homemade or 
commercially built. They are even available as hand crank tables 
for charcoal. They all basically serve the same function. Heating a 
blade to critical temperature. The better the forge, the faster and 
more controllable this can be done.

A forge is one of the key components of any knifemakers tool shop. 
It can be used to forge blades into shape, but most importantly, it 
can be used to anneal or harden knife blanks.

A good quality forge 
allows knife makers 
to evenly heat a 
blade to critical 
temperature for heat 
treating. This is a 
two burner propane 
forge from Devil-
Forge.
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is no longer magnetic but not heat the blade beyond this point.

Annealing
When you soften steel that had already been hardened, it is called 
annealing. To anneal steel, heat it to its critical temperature when it 
is no longer magnetic and then let it cool very slowly over the 
coarse of several hours, without quenching it. This is often done by 
leaving the steel in the forge after it been turned off. Annealing is 
often done when creating stock removal blades from recycled steel 
like automotive spring steel that had already been hardened. It's a 
lot easier to cut and grind annealed steel rather than hardened 
steel.

Martensite
Martensite is obtained when steel is rapidly quenched from critical 
temp or austenite. At this point, the steel will be very hard but also 
very brittle. After heat treating, blades will have to be tempered to 
reduce this brittleness.

Normalizing
A process very similar to annealing. Normalizing relieves stress 
built up in the steel during the forging process. It resets the steels 
crystalline structure. Heat the steel up to a non-magnetic state and 
then let it air cool slowly without quenching. Usually, the blade is 
removed from the forge and allowed to air cool. Normalizing steel 
allows the structure of the steel to be reset resulting in a blade that, 
once heat treated, will hold a better edge. Many believe stock 

Devil-Forge propane forge being 
used to heat treat 1095 high 
carbon steel blades.
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This way the knife can take a lot of abuse without the spine being 
brittle and breaking. Differential heat treating can be accomplished 
in a couple ways, either preventing the spine from reaching critical 
temperature or not quenching the spine.

One way to insulate the spine is to paint on a layer of clay. Leave 
the portion of the blade exposed that you want to harden. The clay 
will prevent or insulate areas covered from reaching critical 
temperature. A few types that are commonly used are Satanite 
which is an insulating clay used for forges and Rutland's Furnace 
Cement, which is made to seal fireplace bricks. Both work well and 
will insulate or prevent the spine of the blade from reaching critical 
temperature during heat treating. Depending on the type of steel 
being heat treated a decorative Hamon can also be produced at 
the same time. Apply the clay in a wave-like pattern. After heat 
treating, when the blade is polished, you should be able to visually 
see the hamon line differentiating the hardened blade from the 
softer spine.

Another method of differential heat treating would be to only 
quench the bevel side of the blade. This is usually accomplished in 
a horizontal oil filled quench tank. This method allows the spine to 
cool slowly without hardening. A third method that can be used with 
oxyacetylene torches is to selectively heat only the bevel area to 

Qxyacetylene torches can be used to 
differentially heat treat by selectively only 
heating the bevel area to critical 
temperature.
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Forges come in different shapes and sizes. We prefer a gas forge 
because of its ease of use, transportability in and out of the garage 
workshop, and the huge variety that are available. Gas or propane 
forges can be home built or purchased with one, two or even four 
burners. They come with or without back doors, which can be 
closed to keep the heat in. Basically, it's pretty easy to find a forge 
for the size blades you plan to work on.

When heat treating high carbon steel in a gas forge, keep the bevel 
edge down away from contact with the direct flame. This will 
protect the thinner material from overheating. Move the blade back 
and forth evenly heating the blade until it is cherry red. A small 
magnet mounted to the outside frame of the forge can be used to 
quickly confirm when the blade reaches this critical temperature. 
Once the blade turns non-magnetic, make a visual note of the 
exact color. It's usually a nice even red, then let it get just a bit 
hotter so that the material is slightly orange and try to hold it there. 
Most heat-treating recipes call for keeping the material at that 
temperature for several minutes before quenching. Heat treating is 
all about consistency. Keep track of what material you use, the hold 
time at critical temperature, and the quenching oil temperature. 
Once you find a combination that works, stick with it. We have 
included in this book an assortment of heat-treating recipes for 
different materials.

Differential Heat Treating
Differential heat treating is done to produce a blade that has a very 
hard edge for superior edge retention and a slightly softer spine. 

Oxygen acetylene torches 
can be used to heat treat 
high carbon steel blades.
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highly recommended to wrap each blank in a stainless tool wrap. 
Tool wrap looks like a thick tin foil. Fold the wrap and make an 
envelope around the knife blank. Every seam should be double 
folded, and each seam should be tapped tight with a hammer or 
creased tight with a flat heavy object. A hammerhead works well 
here also. The object is to make each envelope as airtight as 
possible. This eliminates or reduces greatly the amount of slag 
developed during heat treating. You will know how airtight the tool 
wrap envelope is based on the amount of slag on the post heat 
treated blank. Tool wrap comes in two thicknesses #309 is for heat 
treating up to temperatures of 2240F. Part #321 is for heat treating 
up to 2000F. Which one you buy will depends on what material you 
need to heat treat. Some smiths add a small piece of organic 
material like paper or wood into the tool wrap envelope. This 
material should be placed near the tang and never in contact with 
the blade to prevent staining. The thought is that the organic 
material will burn up and consume any remaining oxygen from the 
envelope and therefore reduce any carbonization on the blade. We 
have tried it both ways and did not find any significant reduction in 

Wrap stainless steel blades in tool wrap to prevent slag from forming. Every 
seam should be double folded, and tapped tight to make each envelope as 
airtight as possible.
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critical temperature leaving the spine cooler.

Oxygen Acetylene Torches
Oxygen acetylene torches can be used to heat treat high carbon 
steel blades. Make sure the flame is set wide and then carefully try 
to evenly heat the blade to a point when it's non-magnetic. Then, 
quench it in oil. This simple, straight-forward heat-treating process 
works well and can be improved upon as funding becomes 
available for a forge or heat treating oven.

Heat Treating Ovens
Electric heat-treating ovens are available for knifemakers that want 
a little more control over the heat treating process. For materials 
like stainless steel, they are almost mandatory. We say “almost” 
because beginner and novice knifemakers always have the option 
of working with these high-end materials and then sending them 
out for heat treating. The size of the heat-treating oven and type of 
controllers are determined by the size of the blades you want to 
heat treat and the knifemakers budget. Keep in mind that a good 
quality, heat-treating oven will give you more control and better 
temperature accuracy which results in more consistent blade 
hardness.

Tool Wrap
For stainless steel and some tool steels, heat treating is done in a 
special heat-treating oven with precise temperature control. It's 

A good quality, heat-treating oven 
will give you more control and 
better temperature accuracy 
which results in more consistent 
blade hardness.
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used to smother flames if needed. Best practice is to preheat the oil 
to 120 degrees. Inexpensive digital thermometers with thermal 
coupler probes are available to test the temperature of the oil. 
Heating the oil should be done very carefully. Oil is not only a burn 
hazard but is very flamable. We use an inexpensive single burner 
cooktop. Another option is to heat up a piece of steel and submerge 
it prior to quenching the actual blade. Once the oil is preheated to 
the correct temperature range and the blade has reached non-
magnetic status and been held at that temperature for the desired 
hold time. The blade should be quenched as quickly as possible 
after removing it from the forge. This has to be done before it has a 
chance to cool down. Keep in mind that flames may rise from the 
hot oil as the blade is quenched. Make sure you're not bent over 
looking down into the tank. Welding gloves and long handles 
tongues are highly advised to prevent burns. Quenching a blade 
can sometimes create a warp or bow in the blade. Check all blades 
after quenching by placing them on a flat surface and trying to rock 
them. We were once told that this warping could be reduced by 
minimizing the effects of the magnetic pull of the earth on the 
blade. We now position our quench tank so that it faces North. 
Although, originally thinking it was just a joke, we have had hardly 
any warpage since.

Plate Quenching
Plate, or air quenching, is used for stainless steel and other types 
of air hardening steels. Remove the hot blade form the heat-
treating oven, and then as quickly and as safely possible, insert the 
blade between two aluminum plates. The plates can be solid or 
rectangular tubing. We recommend clamping the plates together 
and then blowing air from a compressor all around the blade to 
rapidly cool it. One reason we like tubing better than solid plates is 
that air can also be blown through the tube. We drilled and tapped 
the aluminum plates and bolted each to a carpenter’s vise. We left 
the bottom plate a little longer than the top to create its own table. 
The table is a resting spot which makes it a bit easier when moving 
the hot blades into position. It should only take a few minutes for 
the stainless knife blanks to cool. One of the major benefits of 
clamping the blanks between plates during this process is that they 
prevent warping. Once at room temperature, the blade could then 
go into a cryo treatment to obtain better edge retention.
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slag. What does make a difference is really getting a good tight seal 
on all the seams and corners of the tool wrap envelope.

Oil Quenching
Quenching or cooling a blade causes the blades crystal structure to 
change rapidly from austenite, which is non-magnetic, into 
martensite. Martensite is a hard and very brittle state. If you were to 
drop a blank after it had been quenched, it very well might break. A 
variety of special heat-treating quenching oils like Park AAA or Park 
#50 is available. The downside to these commercial quenching oils 
is the price. Used motor oil was once recommended and certainly 
could still be used. Motor oil is readily available and inexpensive. 
The downside to using it is that it contains additives and potential 
hazardous toxins. If you are going to use motor oil, make sure it's 
done outdoors or in a well-ventilated area. Nontoxic mineral or food 
grade oil is now the quenching oil of choice for most hobbyist. 
Vegetable or canola oil is less expensive than commercially 
produced quenching oils, does not contain the harmful toxins that 
motor oil does and actually smell pretty nice. The oil quench tank 
should be made from steel and should have a cover that can be 

Keep in mind that flames may 
rise from the hot oil as the 
blade is quenched. Make 
sure you're not bent over 
looking down into the tank. 
Welding gloves and long 
handles tongues are highly 
advised to prevent burns.
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the slurry. It will immediately start to boil. Now place the stainless 
blade into the slurry for ten to twenty minutes. Then remove and let 
the blade warm to room temperature. If you’re only treating one or 
two blades, don't even worry about mixing up a slurry. Just place 
the blade flat between two blocks of dry ice. The dry ice treatment 
is technically called a sub-zero quench.

Flatness Testing
After heat treating, place the blade on a known flat surface and 
rock it to check for flatness. Flip them over and check both sides. A 
minute amount of warping can be cleaned up during the final 
surface grinding. If the bend is more severe, it can often be 
corrected during the second tempering cycle by clamping the blade 
to a flat piece of steel. Insert steel spacers under both ends and 
then clamp the middle of the bowed-out section of the blade with a 
steel clamp. Tighten the clamp until just past straight and place the 
entire assembly into the oven for its second tempering cycle. Of 
course, if you tighten the clamp too much or attempt this when the 
blade is still too brittle from heat treating, you risk cracking the 
blade.

Tempering
Heat treating leaves the blades very hard but also brittle. After heat 
treating, blades have to be tempered to reduce the brittleness. 

Blades warm after Cryogenic 
Treatment. Photo courtesy Peter’s 
Heat Treating.

Sub-Zero Quench 
using dry ice.
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Cryogenic Treatment/ Sub-Zero Quench
Cryogenic treatment is done to some materials like stainless steel, 
immediately after the blade has returned to room temperature after 
plate quenching. The larger the range from heat-treating critical 
temperature down to below freezing, the better the edge retention 
on the finished product will be. Professional knifemakers use liquid 
Nitrogen stored in a Dewer tank. Dewer is a cryogenic vacuum 
container used for storing cryogens (such as liquid nitrogen). 
Nitrogen can last in a Dewer tank for upwards of a month. The cost 
of liquid nitrogen, however, often prevents the hobbyist, who may 
only make one or two knives per month from ever even considering 
cryo treatment. For knifemakers on a budget, dry ice can also be 
used. Compared to the -321 degrees Fahrenheit of liquid nitrogen, 
dry ice is only -95 degrees Fahrenheit. Do not let this deter you. 
Compared to not providing cryo at all, dry ice still provides a huge 
benefit. Dry ice can be stored in a small cooler or mixed into a 
slurry with either denatured alcohol, diesel or acetone. If using 
acetone, please be very careful as the liquid is extremely 
flammable. Break the dry ice into small pieces and drop them into 

Aluminum plates bolted to a carpenter’s vise. 
This set up makes it easy to clamp the blade 
flat while air cooling. Note the bottom plate is 
left long to act as a rest. This makes 
positioning the hot blade into the vise a little 
easier.
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actual material, and if left in place, can result in inaccurate testing.

Testing Files
Rockwell Hardness machines are often too expensive for the 
hobbyist knifemaker. A good alternative is a set of sequentially 
numbered hardness files. After hardening a blade, clean off the 
scale and then try each file until one bites into the steel. The files 
will not pinpoint the exact hardness of the particular blade but can 
let you know it is over 60 or under 55. For the knife smith that 
cannot justify a thousand dollars towards a Rockwell tester these 
are the perfect alternative.

Heat Treating Services
An often-overlooked option for the knifemaker is to send blanks out 
and have them professionally heat treated. This commercially 
available service is especially handy for those that want to 
experiment with stainless steel without the expense of purchasing a 

Rockwell 
Hardness 
testing files.

Commercial heat treating is 
especially handy for those that 
want to experiment with 
stainless steel without the 
expense of purchasing a heat-
treating oven. Photo courtesy 
Peter’s Heat Treating.

71

Tempering is done by placing the blades in an oven. Usually 1-2 
cycles at 350-400 degrees Fahrenheit for two hours and then 
letting them cool slowly, without opening the oven door. This 
process reduces the hardness just a little. The end result is a blade 
that is hard enough to hold an edge and strong enough not to snap.

Rockwell Hardness
Rockwell is a standardized test used to determine the hardness of 
steel. The procedure involves forcing a diamond point into the steel 
at a set pressure. The depth of penetration is then measured to 
determine the hardness of the steel. For knives, hardness higher 
than 65 on the Rockwell C scale will be hard to sharpen and brittle, 
while hardness below 57 will not hold an edge very well. When 
testing, remember to always remove heat treating decarbonization 
or scale prior to testing. The scale is often much harder than the 

Rockwell is a standardized test used to determine the hardness of steel.

Tempering is done 
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Rockwell is a standardized test used to determine the hardness of 
steel. The procedure involves forcing a diamond point into the steel 
at a set pressure. The depth of penetration is then measured to 
determine the hardness of the steel. For knives, hardness higher 
than 65 on the Rockwell C scale will be hard to sharpen and brittle, 
while hardness below 57 will not hold an edge very well. When 
testing, remember to always remove heat treating decarbonization 
or scale prior to testing. The scale is often much harder than the 

Rockwell is a standardized test used to determine the hardness of steel.

Tempering is done 
by placing the 
blades in an oven. 
Usually 1-2 cycles 
at 350-400 
degrees 
Fahrenheit for two 
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opening the oven 
door.
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Mirror Finish
Smoother finishes are not just a design preference. For high carbon 
and tool steel, a mirror finish actually can help prevent rust. The 
downside is these mirror finished blades do not hide any wear 
marks or scratches very well. They may look spectacular when 
new, but for a knife that is going to get used, it may not be the most 
practical finish. Mirror finishes can be obtained by progressively 
sanding with finer grit papers. Instead of hand sanding, we use the 
2x72 belt grinder to do the majority of the work. After the blade is 
hardened and the bevels are finished, start to surface grind. Use a 
handled shop magnet to hold the blade point down. Starting with a 
220-grit belt, hold the blade flat against the flat platen at about a 30 
to 45-degree angle. The result is grind lines that are not 
perpendicular to the blade. After one side is done apply a little 
painter’s tape to that side of the blade and switch sides with the 
magnet. The tape prevents scratches from the magnet. Once both 
sides are sanded smooth with the 220-grit, move to a 400-grit belt. 
Now instead of 30 to 45 degrees to the right, hold the blade 30 to 
45 degrees to the left. The rationale for the change in angles is that 
the alternating grind lines highlight any previous deeper scratches 
and make it easier to tell once all previous grind marks are polished 
off. Repeat the same process with 800, 1200 and 2000 grit-belts. 
The final polishing is done with a felt belt and a little metal polish. It 
may sound like a lot of work but a small to medium-sized knife can 

Mat finish often enhances blade etching and 
will hide minor scratches.

Some say a mirror 
finish reveals the 
Soul of the Blade.
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heat-treating oven. Heat-treating companies often have pricing that 
makes the service much more affordable with volume. For 
example, having 24 blades heat treated will end up having a much 
lower price per blade for the service. That does not mean you have 
to make 24 blades. Sending one or two blades might cost 
substantially more per blade, but for the hobbyist looking to make 
one or two quality knives or possibly an heirloom piece, this is a 
much less expensive option than buying a heat treating oven. 
Commercial heat-treating companies vary, so always confirm that 
the price includes Cryo treatment and tempering.

Finishes
After heat treating, blades will need to be cleaned up to remove 
surface carbonization or scale. The blades can be surface ground 
and bevels finished ground to whatever grit finish you want on the 
finished blade. Remember finer grit belts produce heat much faster 
than coarse grits grinding belts do. Frequent cooling quenches are 
recommended.

Mat Finish
A simple mat or dull finish is done by surface grinding with either a 
120, 220 or 400 grit belt. Use a shop magnet to hold the blade tip 
down and make sure you quench in water frequently to prevent the 
blade from getting too hot. Scotch bright belts for the 2x72 also 
work well for creating a nice matt finish.

Heat-treating companies often have pricing that makes the service much more 
affordable with volume.
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proper eye and hand protection when working with acid. An acid 
dip combined with self- adhesive vinyl stencils can also be used to 
acid etch a pattern into the blade.

Stone Washed
Stone Washing is usually accomplished after acid etching. The 
blade is placed in a tumbler or vibrating container with soap, water, 
and an abrasive media. Stone washing can result in a mat finish or 
a rough scratched up look depending on the tumbling media and 
time.

Bolsters
Bolsters can enhance many knife designs. They can be as 
elaborate or as simple as the designer wishes. Brass is commonly 
used and is available in convenient ¼ x 1-inch bar stock. Bolster 
holes should be pre-drilled through the knife blank prior to heat 
treating. Two pieces of the brass are then cut to length. Clamp one 
piece to the knife blank and carefully mark the location holes by 
partially drilling through each of the pre-drilled bolster holes in the 
blank. The object is not to drill all the way through the ¼-inch brass 
but just deep enough to mark the location of each hole on the 
bolster. Now, take both bolster halves and place them into a drill 
press vise. The piece with the hole location marks should be on 
top. We commonly use 1/8-inch pins for our bolsters. Take a #30 
drill bit (.1285 for clearance hole) and with a drill press carefully drill 
through both bolsters while they are clamped together. If done 
correctly, the stock square side edges of each brass bolster will be 
perfectly aligned by the vise and the holes square to the drill press 
table. Next, test the assembly of the bolsters on the blade with 
pins. The unglued assembly can be placed into a bench vise. 
Excess material can be ground off the bolsters with an angle 
grinder and flap sanding wheel or the 2x72 grinder. Do not grind 
down to finished dimensions. At this time you are just removing 
bulk and leaving the final grinding until after the bolsters are 
secured in place. Both bolsters can be removed from the knife 
blank and then clamped back together with pins in place for 
alignment. The front edge of the bolsters can now be rounded or 
carved as desired. After this front edge is carved to shape, usually 
with a contact wheel on a belt grinder the front edge should also be 
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be polished to a mirror finish in 20 to 30 minutes and it beats hand 
sanding.

An alternative to using the belt grinder is to use a disc grinder. The 
circular discs on these units adhere directly to a flat plate which 
makes it easy to get perfectly flat grinds. Some of the smaller disc 
grinders can even be adapted to accept quick interchangeable 
plates. Each plate would have a different grit paper. For mirror 
finishes work through at least a 2000-grit paper and then buff.

Forced Patina
A forced patina can be achieved by soaking the blade in boiled 
vinegar. Duration of the boil ranges based on material but usually 
between 20 and 30 minutes. Another method which results in a 
more durable darker patina is to dip the blade in ferric chloride. 
This acid dip or etch turns the blade dark and is a little more wear 
resistant than vinegar. Be sure to read all instructions and wear 

The top blade was soaked in 
boiled vinegar. The bottom 
dipped in ferric chloride. The 
acid dipped blade is much 
darker. Photo courtesy Steve 
Graham.

The 
author’s pvc 
acid bath.

Finishes
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Brass Bolsters

Test the assembly of the bolsters on 
the blade with pins. The unglued 
assembly can be placed into a bench 
vise. Now excess material can be 
ground off the bolsters with an angle 
grinder and flap sanding wheel. Do 
not grind down to finished 
dimensions. At this time you are just 
removing the bulk and leaving the 
finial grinding until after the bolsters 
are secured in place.

OBM 10” contact 
wheel used to 
shape front edge 
of Bolsters.

Polish this
edge before 
mounting

Clamp bolsters together with 
pins in place for alignment. 
The front edge of the bolsters 
can now be carved as desired.  
The front edge should be 
sanded with a fine grit belt and 
polished. Its much easier to 
polish this edge before its 
mounted to the knife. Grind and Polish Front Edge

Its recommended to peen 
brass bolster pins in place. 
Although not mandatory 
peened pins do make for a 
stronger mechanical bond. If 
you are going to peen the 
pins take a tapered reamer 
and ream each hole  from 
the outside in. You want to 
end up with the larger side of 
the taper facing out and the 
smaller end of each holes 
taper facing the blade. This 
way once the pin swells from 
the hammer peening it will fill 
the tapered space and 
wedge the bolster in place. 

Hammer Peen or Epoxy Together

Rough Grind 
Bolster Shape

Tapered Reamer
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How to make 

Mark Pin Location Holes
Two pieces of brass 
stock are cut to length. 
Clamp one piece to the 
knife blank and carefully 
start to drill holes 
through each of the pre 
drilled bolster holes in 
the blade. The object 
here is not to drill all the 
way through the 1/4 
inch brass but just drill 
deep enough to mark 
the location of each 
blank hole on the 
bolster. 

Take both bolsters and place 
them both into a drill press vice. 
The piece with the hole location 
marks should be on top. We 
commonly use 1/8 inch pins for 
our bolsters. Take a #30 drill bit 
(.1285 for clearance hole) and 
with a drill press carefully drill 
through both bolsters while they 
are clamped together. If done 
correctly the square edge of 
each brass bolster will be 
perfectly aligned by the vise and 
the holes aligned. 

Brass Bolsters

Clamp Both in 
vise and Drill 
Pin Holes

Bolster holes should be pre drilled 
through the knife blank prior to heat 
treating.

Brass Bolsters
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Brass Bolsters
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Brass Bolsters

sanded with fine grit and polished. It's much easier to polish this 
edge before its mounted to the knife. Now, rough up the bottom 
surface of each bolster with sandpaper. This is the side that will be 
in contact with the knife. It’s recommended to peen brass bolster 
pins in place. Although not mandatory, peened pins do make for a 
stronger mechanical bond. If you are going to peen the pins take a 
tapered reamer and ream each hole from the outside in. You want 
to end up with the larger side of the taper facing out and the 
smaller end of each hole taper facing the blade. This way once the 
pin swells from the hammer peening it will fill the tapered space 
and wedge the bolster in place. After the pin holes are reamed, 
clean all surfaces with alcohol to degrease them and add a little 
two-part epoxy to the blank and contact sides of the bolster. Both 
can be assembled now with brass pins. Leave the pins a little long 
and clamp the bolsters together. Take a careful look at the front 
and back edge of the bolster and clean up any epoxy that gets 
squeezed out onto the blade. A paper towel and an alcohol wipe 
works well for this. Both sides of each pin can be hammered. It's 
better to lightly tap each pin then turn the blade over and start 
again on the other side. Keep hammering and rotating until the 
pins are completely smashed flat and the void created from the 
tapered ream filled. If the pins are peened correctly once the 
bolsters are sanded and polished, you should hardly be able to see 
the pins at all. Note that at no time did we ever grind the back edge 

Blades with 
bolsters 
hammer 
peened in 
place. Awaiting 
scales.
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The author using an OBM 
Small Wheel attachment 
on 2x72 grinder to profile 
the bolsters.

Note that at no time did we ever 
grind the back edge of the bolsters. 
The straight square back edge is the 
factory edge of the 1/4 x 1 brass rod. 
This is important because now as 
long as the scale material is cut 
square we will get a perfect fit 
between the two.

After the scales are mounted 
Bolsters can be rough shaped 
with a angle grinder and flap 
sanding wheel or small wheel 
attachment on a 2x72 grinder.  
Brass can then be sanded 
smooth. We usually use from 80 
to 220 grit on an orbital sander. 
Then hand sand with 400 and 
800 before polishing on a buffing 
wheel.

If peened correctly pins 
should be almost invisible 
after final polishing

Shape, Sand and Polish
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Brass Bolsters
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Epoxy
Any good quality two-part epoxy can be used to attach scale 
material to the tang of a blade. Generally the slower the cure time, 
the better the bond is going to be. We usually use 24-hour two- ton 
epoxy. Whenever using epoxy, clean or degrease both materials 
with alcohol. Rough up both surfaces with sandpaper to create little 
ridges. These ridges provide more surface area for the epoxy to 
bond to. If you live in a cold environment, store the epoxy inside. 
The only time we have ever seen epoxy fail was when it was stored 
in an unheated area or when the surfaces being glued were not 
properly prepared. Any excess epoxy can be easily cleaned off the 
knives blade with a paper towel and alcohol wipes.

Wood
Hardwoods like walnut, mahogany, and cocobolo are often used for 
knife handles. Wood is easy to work with and to sand smooth. 

Jason Northgard using 
a table saw to rip stock 
wood planks down to 
size for knife scales. 
Note the push stick and 
zero tolerance board. 
Photo by Dan Berg.

Handles (Scales)

81

Push Sticks

Zero clearance board.

of the bolsters. The straight square back edge is the factory edge of 
the 1/4 x 1 brass rod. This is important because now as long as the 
scale material is cut square, we will get a perfect fit between the 
scales and bolsters.

If a disc grinder with adjustable work table is available, the back 
edge of the bolster can be ground flat or at a 45-degree angle to 
create dovetail bolsters. Disc grinders have sandpaper mounted 
directly to a flat plate. They are ideal for grinding nice flat surfaces. 
When creating dovetail bolsters the scale material also has to be 
ground with a matching angle.

Handles (Scales)
Scales can be made from stabilized wood, brass, micarta, alumilite 
or any combination of materials. For many, it's the scales that allow 
the bade smith to personalize an otherwise common design. For 
others, a more traditional wood look is preferred. It's all personal 
preference. Regardless of the material, knife scales should be 
comfortable in the hand and be tough enough to stand up to the 
elements. When assembling scales remember its all about fit and 
finish.

Dan Berg using a disc 
grinder to grind a 45-
degree angle on the 
back edge creating 
dovetail bolsters. Photo 
by Jason Northgard.

Dovetail bolsters
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Handles (Scales)

scales would cost. Of course, the local lumber yard may not have a 
huge variety of exotic woods to choose from.

If you are going to cut your own scales from a log, make sure it is 
stabilized to prevent it from shrinking and cracking. Step one is to 
dry the wood out which can be done in any warm dry environment. 
Knifemakers use a stabilizing product called Catus Juice which is 
available on the Internet. If you want a DIY recipe, mix 50 percent 
polyurethane with 50 percent paint thinner. Cut the wood blanks 
slightly oversize and then let them soak overnight. The paint thinner 
quickly soaks deep into the dried-out woods cell structure. As it 
does, it drags the thinned down polyurethane with it. The thinner 
then evaporates leaving the urethane to fill the woods cell structure 

Mahogany scales 
glued in place and 
rough shaped.

Hybrid scales made 
with pieces of woolly 
mammoth tusk and 
resin. Scales by Pete 
Staffiero Knife 
Works.
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Wood scale blanks are available from a variety of knife making 
supply companies. For economy scales, try your local lumber yard. 
Materials like walnut can usually be purchased by the foot. If you 
know someone with a table saw, this material can be quickly ripped 
down to 3/8 thick by 2 inches wide. We usually buy three or four 
feet at a time and the end result gives us dozens of scales at a 
price compared to what one or two commercially purchased knife 

Chris Berg using a coarse grit 
belt on the 2x72 grinder to 
flatten water buffalo horn 
scales. Photo by Dan Berg.
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scales would cost. Of course, the local lumber yard may not have a 
huge variety of exotic woods to choose from.

If you are going to cut your own scales from a log, make sure it is 
stabilized to prevent it from shrinking and cracking. Step one is to 
dry the wood out which can be done in any warm dry environment. 
Knifemakers use a stabilizing product called Catus Juice which is 
available on the Internet. If you want a DIY recipe, mix 50 percent 
polyurethane with 50 percent paint thinner. Cut the wood blanks 
slightly oversize and then let them soak overnight. The paint thinner 
quickly soaks deep into the dried-out woods cell structure. As it 
does, it drags the thinned down polyurethane with it. The thinner 
then evaporates leaving the urethane to fill the woods cell structure 

Mahogany scales 
glued in place and 
rough shaped.

Hybrid scales made 
with pieces of woolly 
mammoth tusk and 
resin. Scales by Pete 
Staffiero Knife 
Works.
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some beautiful one-of-a-kind knife handles. Often makers combine 
wood burls with alumilite casting resin. Casting with alumilite is not 
an easy process. The object is to reduce or eliminate bubbles in 
the transparent finished scales. Any moisture in the wood or even 
in  the air will produce a cloudy cast. Either a vacuum or pressure 
pot can be used. The vacuum chamber reduces ambient or 
surrounding pressure causing any bubbles in the mix to expand, 
so they would float to the surface prior to the resin hardening. 
Pressure pots do the exact opposite. They increase the ambient 
pressure which results in compressing the bubble size of any air 
trapped in the resin. If small enough, these bubbles become 
microscopic and invisible. In both cases, the object is to end up 
with a transparent, bubble-free scale material. Knife scales 
created from alumilite are available from an ever-growing variety 
of custom makers. Some of these specialize in crafting unique one 
of a kind scales that are nothing less than spectacular. Join our 
Facebook group “Knives and Knife Making,” or just do a quick 
internet search to get an idea as to the variety available.

Acrylic
This is an inexpensive material that is available in a wide variety of 

Hybrid scales from 
Brad Hunt designs.
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and prevent cracking.

Hybrid
Hybrid scales are a combination of wood and casting resin. 
Endless combinations of color and texture are combined to create 

Cocobolo scales.

Walnut scales.
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Liners
Liners are used between the scales and tang of a knife. They are 
usually used to add color and can be made from laminated paper 
micarta or purchased liner material. Commercially available liners 
are often Vulcanized paper. They are available in vivid colors and 
you can stack different colors for a layered look. When using 
vulcanized paper, scruff up both sides with sandpaper prior to 

Micarta is a 
durable scale 
material that is 
comprised of 
multiple layers of 
paper or 
material. When 
shaping and 
sanding micarta  
the layers are 
exposed.

Liners

Spacers
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radiant colors. Acrylic blocks used for custom pen turning are 
available online. Easy to cut and grind and fairly easy to polish. 
Acrylic does smell a bit when cutting. Polishing is accelerated by 
taking a little extra time and hand sanding to at least a 2000 grit 
before buffing. Another recommendation is to use a good 
compound designed for polishing plastic and to polish very lightly 
on a buffing wheel reserved for plastic only.

Micarta
Micarta is commonly used to describe a composite material that is 
saturated in resin and then clamped or pressed to squeeze out any 
excess resin while drying. Micarta is often crafted from layers of 
colored paper or fabric. A simple wood press can be made which 
utilizes shop clamps to create the needed pressure. The saturated 
fabric is wrapped in parchment paper which will not stick to the 
finished product. Be careful when clamping the press together. 
Excess resin will run out of each end. We usually set up our micarta 
press on a board over a garbage can. It allows for easy clamping 
and excess material to then drip directly into the can preventing a 
messy cleanup. It is important that the press clamps flat. Otherwise, 
the finished product will be of uneven thickness. The end result is a 
durable scale material that is comprised of multiple layers of paper 
or material. When shaping and sanding micarta into knife scales the 
colored layers are exposed which results in some very interesting 
Damascus like lines.
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Glue and Clamp Side #1

We use the Northgard Method for mounting scales. It may 
take a little bit more time due to epoxy drying time but the 
benefits of this multi step process are well worth the effort. 
This method allows the knife maker to perfectly position each 
scale when trying to line up pin holes and get a nice tight 
seam between the scales and bolsters. Jason Northgard 
developed this method for mounting scales with bolsters but it 
worked so well we use it for all our full tang blades.

Step one is to cut the scale material to size. Use a 
chop saw to cut the scale material to size and 
approximate angle needed. Both mounting surfaces 
should be roughed up with sand paper and de 
greased with an alcohol wipe. Test the fit between the 
scales and the bolster to make sure it's tight. Then 
glue one side into position. The scale material should 
be pressed firmly against the bolster prior to 
clamping. 

Check for tight seam

How to

Mount Scales

1
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gluing to the knife scales. Otherwise, the epoxy may not hold. We 
attach liners to scale material with epoxy prior to profiling the 
scales. Glue and then clamp the scales to the liner material onto a 
flat surface, like a thick piece of glass. Use parchment paper to 
prevent it from adhering to the flat surface. Aside from ease and 
time savings, the major benefit from purchased liner material is the 
uniform thickness.

Spacers
Spacers are the exact same material as liners. The only difference 
is how they are used. Liners are used between the tang and 
scales, and spacers are used between scales and bolsters or 
between one scale material and another.

Mounting Scales
We use the Northgard Method for mounting scales. It may take a 
little bit more time due to epoxy drying time, but the benefits of this 
multi-step method are well worth the effort. This method allows the 
knifemaker to independently and precisely glue each side of the 
handle into position. This is especially important when establishing 
a tight seam between scales and bolsters. The steps are simple, 
glue and clamp on an oversized scale side into position. If bolsters 

Spacers
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Glue and Clamp Side #2

Epoxy the second side of 
scale material into position. 
Again if bolsters are used 
press the material firmly 
against the bolster before 
clamping and setting aside 
to dry. If bolsters are not 
being used align the front 
edge with side #1 which is 
already glued into position.

After the second side drys its 
back to the drill press. This 
time the knife is clamped and 
the drill uses the holes in 
side #1 as its guide. Be 
careful to align the holes 
perfectly prior to turning on 
the drill press. 

Trim Side #2 Trim the excess scale material from 
side #2 with a scroll or band saw.

Drill Pin Holes in Side #2
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Drill pin holes through Side #1

Once dry, flip scale side 
down, rest it on a backer 
board. Clamp the knife for 
safety and drill the pin holes 
using the pre drilled holes 
through the knifes tang as 
guides. We are use 1/4 inch 
brass pins so are drilling with 
a size “F” drill which is just 
slightly larger than 1/4”

Trim Side #1

 Next step is to trim 
excess material off the 
scale with either a 
band saw or pin saw. 

90

Handles (Scales)


	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90

