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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. 
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are used, they would already be in place and the scale material 
should be pressed firmly against the bolster prior to clamping. 
Once dry, flip the blade scale side down, rest it on top of a piece of 
scrap wood, and head over to the drill press. Clamp the knife for 
safety and drill the pin holes using the pre-drilled holes in the knifes 
tang as guides. Using a backer board under the scales is important 
because it helps to prevent splintering and blowouts when drilling 
the pin holes. Next step is to rough trim excess material off the 
scale with either a band saw or scroll saw. Then, epoxy the second 
side into position. Again if bolsters are used, press the material 
firmly against the bolster before clamping. If bolsters are not used, 
align the forward edge to match side #1. After the second side 
dries, it's back to the drill press. This time the knife is clamped, and 
the drill uses the pinholes through side #1 as its guide. The end 
results are scales that have been aligned and glued in place and 
pin holes which have been drilled square through all three pieces.

Hidden Tang Handles
On hidden tang knives, there are a couple options to secure the 
handle material. Even though they are hidden. Handles can still be 
secured with epoxy and pins. Other options include threading the 
end cap to create a nut that would lock the handle into place. If 
pinning, the pin hole or holes would be drilled through the handle 
and tang after the handle block had been glued in place. This is 

Beautiful acid etched 
hidden tang knife. 
Photo courtesy Paul-
Emmanuel Arestan.
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Glue Pins 

Pins can now be 
epoxied into 
place. If scales 
are wood the pins 
can be hammer 
peened. If the 
handle material is 
brittle epoxy alone 
is used. 

Once the pin epoxy is dry the scales can be shaped 
with belt sander, disc grinder and sand paper.

Shape and Finish Scales 

Tight Seam

92
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a tapered reamer. The larger side of the taper should face out. The 
smaller end of the taper should face the tang. Ending up with an 
hourglass-shaped hole. Pins for peening are commonly a soft 
malleable material like brass or copper. Carefully tap both sides of 
the pins until they completely fill the void created by the tapered 
reamer. Be careful, the wood will crack if the pins are expanded too 
much.

Another option is to epoxy the pins in place and then just lightly 
hammer each side of the pins to slightly expand the diameter of the 
pin. This is done in straight drilled holes and just adds a degree of 
a mechanical bond to otherwise epoxied pins.

Mosaic Pins
Mosaic pins can add an additional design feature to the blade. 
These can be made with small tubing and rods placed and epoxied 
into a pin sized tube. Mosaic pins can also be purchased in a huge 
variety of styles. Mosaic pins are epoxied into place and not 
peened.

Pin Bolts
For some knives, removable scales are desired. Specialize pin 
bolts are used which are available in different sizes and finishes. 
This method of attaching scales has a couple advantages. For the 
knifemaker, the mounting process is actually faster because there 
is no epoxy drying time to deal with. They also allow for forced 

Pin bolts. 
Photo 
courtesy 
Steve 
Graham.
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only possible on blades which were differentially hardened leaving 
the tang soft enough to drill through. Hidden tangs can also have 
the tang peened to secure the handle block in place. The tang, in 
this case, would protrude through the end cap and would be 
peened over with a hammer creating its own rivet.

Pins
Pins are used to help secure scale material to the blade. 
Historically pins would have been hammer peened to hold the knife 
scales in place. Today, most makers just use epoxy to secure 
scales and add pins for some additional lateral strength. For most 
materials, we also glue our pins. Once the glue is dry, the excess 
pin material protruding from either side of the scales can be ground 
down on the flat platen of a belt grinder. Be careful to not generate 
too much heat. Quench frequently to keep the pins cool, especially 
if using a scale material that can melt.

If using wood scales, we are a little less fearful of cracking the scale 
material and will also hammer peen the pins for a stronger 
mechanical bond. Greg Phillips once told me that there are many 
examples of 100-year-old knives with peened pin secured scales. 
The same cannot be said about epoxied scales. Epoxy has just not 
been around that long. If peening, you can ream the pin holes with 

Mosaic Pins

Hidden Tang Handles / Pins
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This gives the rigidness of a sanding block but allows you to get into 
the curves on each side of the scales. If the scales are wood 
without bolsters, the final step would be to oil the wood. If brass 
bolsters were used or the scales material needs polishing, then it's 
onto the buffing wheel to polish the bolsters and polish the brass 
pins at the same time. For acrylic and hybrid scale material carefully 
hand sanding out all of the scratches down to at least 2000 grit will 
greatly reduce the buffing time and increases the shine on the final 
product.

Sharpening
Sharpening the finished knife is an art form all in itself. If done 
correctly your blade will have bevels that were evenly ground 
leaving a thin squared off edge. You now have to create a micro 
bevel to bring both sides of this edge together. Micro bevels are 
typically at a 15 to 20- degree angle. We start with a 220-grit belt on 
the flat platen. Hold the blade edge down at the approximate angle. 
If you have a variable speed grinder, turn down the speed to about 
30 percent. Go slow and do not apply much pressure. Quench in 
water to keep the blade cool between each pass. Usually, it only 
takes a few passes on each side to bring the micro bevels edge to a 
point. The goal is to create a burr along the entire length of the 
blade. The burr can be checked either visually with a magnifying 
glass or by feeling it with your fingernail. Once the burr is formed flip 

OBM  large and small wheel 
attachments for the 2x72 grinder. Both 
come in very handy when profiling 
scales.
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patinas to be done on full tang blades. Typically, when scales are 
epoxied, the excess scale material is profiled to the blade after the 
glue dries. This results in a perfect fit but will also polish off any 
patina from the spine. Having removable scales allows the 
knifemaker to completely shape and sand the scales before 
mounting them to the blade.

Shaping Scales
Once the knife handles are secured in place and the pin epoxy is 
dry, it’s time to carve or shape the scales. This profiling can be 
done on the 2x72 belt grinder, with files, with an angle grinder or 
even a Dremel. Roughly grind the profile, then smooth out the 
coarse grit grind lines with the flat platen and contact wheels of the 
belt grinder. For some inside curves, a small wheel attachment 
may be needed. Otherwise, a Dremel grinder with a drum sanding 
wheel will also do the job. Once the outline is sanded smooth, we 
use the angle grinder with a worn 80-grit flap sanding wheel to 
rough out the contours of the handles. Then, an orbital sander with 
80-grit and then 220-grit paper is used to smooth out as much of 
the rough spots as possible. Depending on the material, it's then 
onto hand sanding. Wrap pieces of Emory around a wood dowel. 

Once the knife handles are 
secured in place and the pin 
epoxy is dry, it’s time to carve or 
shape the scales.

Pins / Shaping Scales
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should be a razor-sharp edge. If not, just go back to the 400-grit 
belt and repeat. If the knife is still not sharp, you are most likely not 
holding the blade at the correct angle.

Other sharpening methods utilize stones with jigs that allow the 
knifemaker to rotate through the stones while keeping a preset 
angle. These systems work really nicely but can take quite a bit of 
time and effort. 

Sheaths
 Leather
Leather sheaths can be easily made with a few leather working 
tools and supplies. We are by no means expert leather workers. A 
wealth of information is available online if you want to create 
anything more than a basic sheath. For this text we are just 
showing the methods we use to create basic sheaths. Please refer 
to the step by step illustrations.

Start by deciding if you want a fold over or a two-piece sheath. 
Next, make a paper template of the knife. Draw an oversized 
outline of the sheath leaving plenty of room for the fold and 
stitching. The next step is to cut out the templet and fold it to make 

Leather sheath.
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the blade over and form the burr again in the other direction. Then, 
move to a 400-grit belt. This time, you are going to duplicate early 
grinds to polish the micro bevel with the goal of flipping the burr 
from one side to the other. The burr has to be re-established each 
time along the entire edge. If one little section does not have a burr, 
the blade will end up having a dull spot. Repeat with an 800-grit 
belt. The final step is to use a leather stropping belt. This can be 
used stationary or with the belt grinder at slow rpms. Hold the blade 
at a slightly steeper angle and strop each side. Usually, just a 
couple of passes will remove the remaining burr. The end result 

Dan Berg sharpens one of his 
chef knives on the flat platen of 
his OBM 2x72 grinder. Photos by 
Jason Northgard.

Greg Ferraro using his Tormek 
knife sharpening system to put 
an edge on one of the authors 
blades.

Sharpening
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For most sheaths, a welt will be 
needed between the two sides of 
the sheath. The welt will create the 
desired sheath thickness and 
prevent the sharp knife blade from 
cutting threads. This material can 
be crafted from small scraps of 
leather and can be layered to 
achieve the desired height. 

The welt material is often tapered so 
that the sheath is not as thick by the 
point of the blade as it is by the hilt. 
This can be done with a knife or with a 
coarse grit belt on the belt grinder.

If the sheath is going to be dyed, it's a 
good idea to dye the leather before 
any glue is used. This allows the color 
to be applied easily to all areas of the 
sheath.

Instead of forcing the needle through 
the heavy leather, we use a shortcut 
and drill holes for each stitch.

Glue the welt to the back side 
of the sheath with rubber or 
contact cement. 

Sheaths
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Draw and cut out a templet 
and fold it to make sure it 
fits around the actual blade. 
Leave the leather at least ¾ 
inch oversized so it can be 
trimmed after. 

Trace and cut leather. Always use 
a pencil to mark the leather.  
Double check that the finished 
side of the leather is positioned 
correctly to end up on the outside 
of the sheath.

Moisten the leather and make any folds 
needed. In pencil, mark where you are 
going to sew and where any design is 
going to be stamped into the leather. 
Use a grooving tool to cut a groove 
along the stitch line. Moisten the leather 
again, if needed, and hammer stamp the 
desired design as well as stitch location 
marks. These are done with leather 
stamping tools.

Sheaths

100

How to Make 

Leather Sheaths

Groove Tool

Leather stamp are 
available for design and 
stitch locations.
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folded tab for the belt loop can also be shaved thin on the belt 
sander, folded, and glued in place. Now stamp the stitch location 
marks for the belt loop and groove the thread line. The groove is so 
the thread will end up sitting inside the groove not resting on top of 
the leather. Instead of forcing the needle through the heavy leather, 
we use a shortcut and drill holes for each stitch. After the belt loop 
is secured with stitching, glue the two halves of the sheath together. 
Next, create a thread groove along the seam and stamp stitch 
location holes. Back to the drill press to carefully pre-drill each 
stitch hole. Then start to sew the two halves together. Most prefer 
the two needle Saddle Stitch, but there is nothing wrong with the 
hobbyist using a leather sewing tool for the stitches.

Once the sides are stitched together excess material can be 
trimmed with a knife and or the belt grinder. Re-stain any exposed 
areas. For a tight fit, wrap the blade in cellophane to prevent rust, 
moisten the leather, and work the leather to fit around the hilt. 
Then, let the leather dry with the knife in place.

 Kydex
Kydex comes in different thicknesses as well as colors and 
textures. Like leather sheaths, Kydex sheaths can be designed as 
one-piece fold overs or two-piece sheaths. Kydex is fairly easy to 
work with and is held together with grommets rather than stitching. 
In addition to grommets, a variety of commercial belt fasteners are 
available which can bolt on. Belt loops can also be designed into 

Basic leather 
sheath made for 
one of the authors 
knife projects.
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sure it fits around the actual blade. Leave the leather at least ¾ 
inch oversized so it can be trimmed after. Now use the paper 
template to trace and cut out a piece of leather. Always use a 
pencil to mark the leather. A pen should only be used to mark the 
unfinished side and only in areas where it will not be seen on the 
finished product. Double check that the finished side of the leather 
is positioned correctly to end up on the outside of the sheath.

Moisten the leather and make any folds needed. In pencil, mark 
where you are going to sew and where any design is going to be 
stamped into the leather. Use a grooving tool to cut a groove along 
the stitch line. Moisten the leather again, if needed, and hammer 
stamp the desired design as well as stitch location marks. These 
are done with leather stamping tools.

For most sheaths, a welt will be needed between the two sides of 
the sheath. The welt will create the desired sheath thickness and 
prevent the sharp knife blade from cutting threads. This material 
can be crafted from small scraps of leather and can be layered to 
achieve the desired height. The welt material is often tapered so 
that the sheath is not as thick by the point of the blade as it is by 
the hilt. This can be done with a knife or with a coarse grit belt on 
the belt grinder. If the sheath is going to be dyed, it's a good idea 
to dye the leather now before any glue is used. This allows the 
color to be applied easily to all areas of the sheath. Glue the welt 
to the back side of the sheath with rubber or contact cement. The 

9
Start to sew the two 
halves together. 
Most prefer the two 
needle Saddle 
Stitch, but there is 
nothing wrong with 
the hobbyist using a 
leather sewing tool 
for the stitches.
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Start to sew the two 
halves together. 
Most prefer the two 
needle Saddle 
Stitch, but there is 
nothing wrong with 
the hobbyist using a 
leather sewing tool 
for the stitches.
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saw and edges smoothed on a belt grinder. The sides can be 
secured together by drilling holes inserting grommets and peening 
each with a grommet tool. If done correctly the knife should be held 
firmly in place by the memory tension of the kydex.

Forged Blade
Forging a blade differs from stock removal because rather than 
grinding away material, the blade is pounded into shape after being 
heated in a forge. Many variations exist. We are going to talk about 
a hybrid technique that utilizes both forging and stock removal. We 
are going to use the forge to hammer the tang and rough shape the 
blade. Then, use stock removal to finish the profile of the blade and 
grind the bevels. This process is a great way for beginner smiths to 
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the sheath. After sketching the desired design, the material is 
placed in an oven at about 325 degrees for just a few minutes. 
Make sure the kydex does not overcook. When testing for proper 
heat, take a spatula and slide it under one end. The kydex should 
be flexible like a piece of thick paper when ready. When the 
material is ready, carefully take it out of the oven, and place it into a 
press. A kydex press can easily be made from two flat boards and 
a little foam pad. We used the dense foam from a kid’s play mat. 
Place the blade in position on top of the kydex, and either fold the 
kydex over the blade for a folded sheath or place the second piece 
of hot kydex over the blade. Now clamp the kydex press firmly into 
the press for five to ten minutes. When the kydex has cooled it 
hardens into the formed shape. If for some reason you do not like 
the way it came out, just put it back in the oven and retry. Once 
formed and cooled, excess kydex and be cut with a scroll or band 

Kydex sheaths can 
be designed as one-
piece fold overs or 
two-piece sheaths.

104
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You will also need a variety of hammers. A three-pound lump 
hammer is good for moving steel and initial rough shaping. A 16 to 
24-ounce Flat Cross Peen hammer is a great size to start with and 
is used for stretching the steel. You will find that this will be the 
hammer you use most frequently. A ball peen hammer can also be 
used for stretching material or adding texture to your blade. You will 
also need a variety of long- handled tongs which can be found 
online. Tongs will be used to hold the hot steel while forging. An 
anvil is a must for forging. You could even make your own. Start by 
finding a heavy piece of steel with a flat surface and mount it on top 
of a sturdy log. If possible, the steel can be ground so it has a hard 
corner on one side and a smooth radius on the other side for softer 
corners and blade tip forming. A 14 to 20-inch piece of railroad track 
can be made into a nice anvil. Plans and instructions for doing so 
can be found in abundance online. Personal protection is very 
important when working with hot steel. Eye protection is a must. 
Good heat resistant welders’ gloves will save you from the 
occasional cuts and burns associated with the craft. A good flame-
resistant apron will not only keep your clothes clean but will also 
save you from heat and burns.

The forging area should be well ventilated and free from fire 
hazards like gas cans, propane tanks or any combustible paints or 
chemicals. Forging outside is often a good idea but it’s almost 

Once the blade is roughly to 
shape, the final profiling can 
be done by stock removal. A 
2x72 belt grinder with a 
coarse grit belt works great.
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start. First thing is to determine the blade design and what material 
you have to work with. Know the steels heating and annealing 
requirements before starting to forge. Remember hotter is not 
always better. When learning, heat up a small scrap piece and see 
how it forges.

Forging Tools
You will need some type of forge or torches to heat the material. 

For this project we 
started with a 
lawnmower blade.

Once hot, work on roughing the neck of 
the tang down. Flip the material often 
and flatten the steel as it swells outward.

Once the tang is roughly to shape, 
work on the profile of the blade. This 
can be done on the anvil. When 
shaping the blade, hammer a little 
then flip the blade and hammer it flat 
again. Hammer material towards the 
tip of the blade rather than the tang.

Forged Blade
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making will have a threaded tang and matching tapped but cap. 
Continue to heat the blade whenever it cools and hammer it so that 
the tang becomes narrower towards the but end, or it can be 
ground to the correct size later. The last few inches can be rounded 
to the approximate diameter of the tap and die. Leave the tang a 
little long. It can get cut and sized correctly later. Constantly check 
to make sure the blade is straight and consistent in thickness. If it's 
not, a little hammering should rectify most issues. Once the tang is 
roughly to shape, work on the profile of the blade. This can be done 
on the anvil. Hammer forging the blade actually adds carbon to the 
steel which adds strength. When shaping the blade, hammer a little 

The guard notch 
should fit 
perfectly without 
any space on 
each side of the 
blade. 

The diameter which 
had been roughly 
pounded to size can 
be finalized on the 
grinder and the end 
threaded with a die.
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impossible to see the exact color of the heated steel in direct 
sunlight. If you are going to forge outside, try to stay in the shade. 
Know your physical limitations and don't over exert yourself. Keep 
hydrated and take breaks when needed. Pay attention to your 
body. If something does not look right or smell right, stop and get 
fresh air.

Start by heating the steel in a forge. Long handle tongues can be 
used to hold and work with the blade, or weld a bar onto the tail 
end creating an attached long working handle. Once hot, work on 
roughing the neck of the tang down. Depending on the blade 
design, mark the approximate location of where the blade will start, 
and the tang will begin. Hammer down the height of the tang. Flip 
the material often and flatten the steel as it swells outward. The 
goal here is to end up with a tang that is the correct shape and the 
same constant thickness as the rest of the blade. The blade we are 

Square up the tang's guard 
notch. This can be done with 
an angle grinder, band saw or 
even a flat file.

108
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should roughly match the taper on the blades tang. You might have 
to use a file to clean up any rough edges on the slot. The tighter 
the fit against the flat surfaces of the tang the better.

Once the handle block fits, start to mark out the desired end shape 
of the handle. The handle and guard can be removed and roughly 
shaped using anything from a 2x72 grinder to a disc grinder or 
even a Dremel. The trick is frequent test fits to see how the shape 
feels in your hand. Because this handle block is going to be 
secured with a threaded but cap. It is possible to easily stack 
different pieces of wood or spacers together. They will get glued 
together and clamped to form the finished handle block.

Mark the final length of the handle. The excess material can now 
be cut from the blades tang. The diameter which had been roughly 
pounded to size can be finalized on the grinder and the end 
threaded with a die. The blade can now be heat treated, tempered 
and the bevels finished the same as you would for a stock removal 
blade. Remember to normalize the steel prior to heat treating.

Drill and tap the but cap. The hole should only go part way through 
creating a blind hole which can then get tapped. The nut will clamp 
not only the handle but also the guard into place. Again use any of 
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Wood handle block can be drilled from 
both ends and then rocked to widen the 
hole. For this handle we stacked 
cocobolo, walnut and colored spacers.

then flip the blade and hammer it flat again. Hammer material 
towards the tip of the blade rather than the tang.

Once the blade is roughly to shape, the final profiling can be done 
by stock removal. A 2x72 belt grinder with a coarse grit belt works 
great. Square up the tang's guard notch. This can be done with an 
angle grinder, band saw or even a flat file. Bevels can also be done 
by stock removal. Please refer to the section on grinding bevels.

Once the blade is profiled its time to start working on the guard. 
The guard can be made out of steel or brass. The material has to 
not only be cut to size and profiled, but a square hole to match the 
tang's notch has to be created. This can be done on a milling 
machine or by drilling several holes in a straight line. Make sure the 
drill diameter is less than the thickness of the blade. Then file to 
connect the holes creating a long rectangular slot. Take your time 
and go slowly. The guard notch should fit perfectly without any 
space on each side of the blade. This is more difficult than it 
sounds because we are not working with a perfectly flat, store-
bought piece of steel. The blade material has been hammered into 
shape and often has divots, characteristic dents, and imperfections.

After the guard is fitted, start to work on the handle material. Start 
with a block that is slightly larger than the handle. Drill a hole 
through the handle block lengthways using the bit that is the 
approximate thickness of the blade. The bit can be rocked to mill a 
slot with is wider on the blade end than the but end. This taper 
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Jason Northgard grinds rough 
bevels with a 2x72 belt 
grinder and the original Tilt 
Table bevel jig.
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Stacked hardwood 
handle with colored 
spaces. Guard was 
made from 1/4 inch 
by 1 inch flat stock.

Hand forged hidden 
tang knife made 
from a recycled 
lawn mower blade.
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After the blade is heat 
treated, tempered and the 
bevels are polished, all 
components can be 
assembled. The guard, 
stacked handle and 
spacers are epoxied and 
then clamped into position 
with the blind hole 
threaded but cap. Once 
the epoxy is dry the 
handle and but cap are 
shaped, sanded and 
polished. 

NORTH
BLADES

the grinders to rough shape the but cap as desired. Once satisfied 
with the shape and fit of each piece, it’s time for the final assembly. 
The guard and handle will get mounted and epoxied. The threaded 
end cap should get a little lock tight or epoxy added to the threads 
before being tightened. Once the epoxy is dry the handle and but 
cap can be sanded shaped and polished as desired.

Heat Treating Formulas
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Blind hole threaded but 
cap.

Guard has been fit and 
polished prior to assembly.

Stacked hardwood 
and spacers.

Forged Blade Forged Blade

Threaded
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Making a knife from a blank

How to Make a Knife

From a Blank
Blanks come with location holes pre 
drilled. You will need to ream the 
pin holes with a 1/4” drill. If possible 
chamfer each hole to make 
inserting the pins easier. If you want 

Two 1/8” 
optional 
bolster pin 
holes.

Reaming Pin Holes

Mark the blades edge 
with dykem blue or a 
marker and scribe two 
center lines, which are 
called railroad tracks. 
These will be your 
visual guide when 

Grinding Rough Bevels

to add brass 
bolsters drill two 
additional 1/8” 

bolster pin holes prior to heat treating. 
Be sure to always clamp the blank to 
drill press table.

grinding bevels on both sides of the blade. 
Rough bevels should be left a little thick on 
the scribe lines and will be finished after 
heat treating.

Above Dan Berg is using a 2x72 belt grinder and our Tilt Table work 
rest which can be set at correct bevel angle. The Tilt Table makes 
bevel grinding easy. If you do not have a belt grinder, bevels can also 
be done with a disc grinder or even files.

1

2
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Knife Templates

BERG
www.DIYeasycrafts.com

Skinner

Hunter

Drop Point

Cleaver

Straight

Bowie

These templates can be copied 
and enlarged. They are also 
available as a FREE 
downloadable PDF  
or as quality 1095 high carbon 
steel blanks from 
www.DIYeasycrafts.com 

Please note that this is just a sample of 
the blank designs available. Visit 
www.DIYeasycrafts.com for other 
designs and our how-to knife making 
video tutorials.

http://www.DIYeasycrafts.com
http://www.DIYeasycrafts.com
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Handles can be 
attached with two part 
epoxy and 1/4 “ brass 
pins. If bolsters are 
being used they 
should be attached 
first. We use a multi 
step procedure called 
the Northgard 
Technique with 
ensures proper 
alignment. 

Handles

Finish shaping the front of both handles. This area can not be finished after 
mounting scales to the blade. Then glue and clamp one side to the blade. Any 
excess glue can be cleaned off the blade with an alcohol wipe. After drying clamp 
the assembly to drill press table and drill pin holes using the pre drilled holes 
through the blank as a guide. Now trim excess material from first side of the 
handle. Now repeat with the second side. Glue and clamp it in place being sure 
to align it exactly in position. Once dry clamp it to the drill press and using 
existing holes drill through complete assembly. Once dry handles can be shaped 
sanded and the blade sharpened.

BERG
www.DIYeasycrafts.com

7
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Clean up the surface of the blade. This can 
be done by holding it with a magnet and 
using the flat platen of a belt grinder or by 
hand sanding with a block.

Surface Grinding

Tempering

1095 High Carbon Steel can be heat 
treated by heating the blade until its 
just past cherry red and non magnetic. 
Once you confirm the blade is non 
Magnetic by touching it to a magnet 
quickly quench it in oil.

Heat Treating

Quenching container 
should be made from 
steel and have a 
cover. 

After heat treating the blades need to be 
tempered. Heat treating makes the steel 
very hard but also brittle. Tempering gives 
the blade its strength. The Tempering 
process is easy, put the blade into an oven 
@ 375-400 degrees for two hours and then 
let it cool slowly without opening the oven 
door. Its recommended to temper twice. 

After Heat treating and Tempering finish 
the bevels and repeat surface grinding to 
remove the dark carbonization called slag. 
Using finer grit belts can be used to 
achieve desired finish.

Post Heat Treat Finish Grinding

3

4

5

6
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door. Its recommended to temper twice. 

After Heat treating and Tempering finish 
the bevels and repeat surface grinding to 
remove the dark carbonization called slag. 
Using finer grit belts can be used to 
achieve desired finish.

Post Heat Treat Finish Grinding
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cool slowly after each.

W2
Heat treat 1450 degrees Fahrenheit. Hold at temp for 5 to 10 minutes and 
quench in water or oil. Tempering Two cycles @ 375-400 degrees 
Fahrenheit for two cycles. Two hours each letting them cool slowly after 
each.

Stainless Steel - Heat Treating Oven
 AEBL
Blanks should be wrapped in tool wrap to prevent decarbonization. Heat 
to 1950 degrees Fahrenheit in heat-treating oven and hold at temp for 15 
minutes. Remove, clamp between two aluminum plates, and blow 
compressed air around blank to expedite cooling. AEBL can benefit from a 
Cryo bath immediately after cooling. No required hold time for the Cryo is 
needed. Soak for 10-15 minutes just to assure material uniformly cools to 
subzero temperature. Let warm to room temperature. Tempering Two 
cycles @ 375-400 degrees Fahrenheit. Two hours each letting them cool 
slowly after each.

 CPM-154
Wrap blanks in stainless tool wrap. Preheat material @ 1450 degrees 
Fahrenheit, in a heat-treating oven and hold at temperature for 10 
minutes. Then, ramp to 1950 degrees Fahrenheit and hold for 30 minutes. 
Remove from oven, clamp between two aluminum plates, and blow 
compressed air between the plates. Temper twice at 450 degrees 
Fahrenheit. Two hours each letting them cool slowly after each.

 440 C
Wrap blanks in stainless tool wrap. Preheat in heat treating oven at 1400 
to1500 degrees Fahrenheit and hold for 30 minutes. Ramp up temp to 
1950 degrees Fahrenheit for heat treatment and hold for one hour. Air 
quench by clamping between to aluminum plates and blowing 
compressed air around the blank. 440C can benefit from a Cryo bath 
immediately after cooling. Soak for 10-15 minutes just to assure material 
uniformly cools to subzero temperature. Let warm to room temperature. 
Tempering Two cycles @ 375-400 degrees Fahrenheit. Two hours each 
letting them cool slowly after each. 

 ATS-34
Wrap blanks in stainless tool wrap. Preheat in heat treating oven at 1400 
to1500 degrees Fahrenheit and hold for 30 minutes. Ramp up temp to 
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We have listed heat-treating recipes for a few of the most popular 
knife making steels. Please understand that not all ovens are 
calibrated the same and results can vary. Please use these recipes 
as a general starting point. Do a test run with some scrap material 
that is the same as your blade and then adjust the recipe 
depending on the results.

High Carbon- Forge, Torches or Heat Treat Oven
Normalize to remove stress by heating to 1475 to 1575 degrees 
Fahrenheit non-magnetic, hold at temp for a few minutes, and then let it 
air cool slowly. Heat to 1475 degrees Fahrenheit when it just becomes 
non-magnetic, hold at that temp for 2 minutes, then quench in oil pre 
heated to 120 degrees Fahrenheit. Temper for two cycles @ 375-400 
degrees Fahrenheit for two hours. Let it cool slowly without opening the 
oven door.

Tool Steel- Heat Treat Oven
A2
A2 is an air hardening steel. The blanks can be wrapped in stainless tool 
wrap to avoid carbonization. Preheat to 1400 degrees Fahrenheit and 
hold for 5 minutes. Ramp temperature up to 1750-1800 degrees 
Fahrenheit. Hold at temperature for 5-10 minutes. A2 is air hardening. 
Remove from the oven, clamp between two aluminum plates, and blow 
compressed air around the blade to expedite cooling.Temper immediately 
350-400 degrees Fahrenheit for two cycles. Two hours each letting them 
cool slowly after each.

O1
Heat to 1550 degrees Fahrenheit, hold at temp for 10 to 15 minutes, and 
then quench in oil that was pre-heated to 120 degrees Fahrenheit. 
Tempering 375-400 degrees Fahrenheit for two cycles. Two hours each 
letting them cool slowly after each.

D2
Heat treat 1880 degrees Fahrenheit and hold for 30 min. Then, remove 
from the oven, clamp between two aluminum plates and blow 
compressed air around the blade to expedite cooling. Once the blade is 
below 400 degrees Fahrenheit, D2 can benefit from a Cryo bath. Place in 
Cyro bath for 10-15 minutes just to assure maximum low temperature. 
Remove and let warm to room temperature. Tempering Two cycles @ 
375-400 degrees Fahrenheit for two cycles. Two hours each letting them 
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cool slowly after each.

W2
Heat treat 1450 degrees Fahrenheit. Hold at temp for 5 to 10 minutes and 
quench in water or oil. Tempering Two cycles @ 375-400 degrees 
Fahrenheit for two cycles. Two hours each letting them cool slowly after 
each.

Stainless Steel - Heat Treating Oven
 AEBL
Blanks should be wrapped in tool wrap to prevent decarbonization. Heat 
to 1950 degrees Fahrenheit in heat-treating oven and hold at temp for 15 
minutes. Remove, clamp between two aluminum plates, and blow 
compressed air around blank to expedite cooling. AEBL can benefit from a 
Cryo bath immediately after cooling. No required hold time for the Cryo is 
needed. Soak for 10-15 minutes just to assure material uniformly cools to 
subzero temperature. Let warm to room temperature. Tempering Two 
cycles @ 375-400 degrees Fahrenheit. Two hours each letting them cool 
slowly after each.

 CPM-154
Wrap blanks in stainless tool wrap. Preheat material @ 1450 degrees 
Fahrenheit, in a heat-treating oven and hold at temperature for 10 
minutes. Then, ramp to 1950 degrees Fahrenheit and hold for 30 minutes. 
Remove from oven, clamp between two aluminum plates, and blow 
compressed air between the plates. Temper twice at 450 degrees 
Fahrenheit. Two hours each letting them cool slowly after each.

 440 C
Wrap blanks in stainless tool wrap. Preheat in heat treating oven at 1400 
to1500 degrees Fahrenheit and hold for 30 minutes. Ramp up temp to 
1950 degrees Fahrenheit for heat treatment and hold for one hour. Air 
quench by clamping between to aluminum plates and blowing 
compressed air around the blank. 440C can benefit from a Cryo bath 
immediately after cooling. Soak for 10-15 minutes just to assure material 
uniformly cools to subzero temperature. Let warm to room temperature. 
Tempering Two cycles @ 375-400 degrees Fahrenheit. Two hours each 
letting them cool slowly after each. 

 ATS-34
Wrap blanks in stainless tool wrap. Preheat in heat treating oven at 1400 
to1500 degrees Fahrenheit and hold for 30 minutes. Ramp up temp to 
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We have listed heat-treating recipes for a few of the most popular 
knife making steels. Please understand that not all ovens are 
calibrated the same and results can vary. Please use these recipes 
as a general starting point. Do a test run with some scrap material 
that is the same as your blade and then adjust the recipe 
depending on the results.

High Carbon- Forge, Torches or Heat Treat Oven
Normalize to remove stress by heating to 1475 to 1575 degrees 
Fahrenheit non-magnetic, hold at temp for a few minutes, and then let it 
air cool slowly. Heat to 1475 degrees Fahrenheit when it just becomes 
non-magnetic, hold at that temp for 2 minutes, then quench in oil pre 
heated to 120 degrees Fahrenheit. Temper for two cycles @ 375-400 
degrees Fahrenheit for two hours. Let it cool slowly without opening the 
oven door.

Tool Steel- Heat Treat Oven
A2
A2 is an air hardening steel. The blanks can be wrapped in stainless tool 
wrap to avoid carbonization. Preheat to 1400 degrees Fahrenheit and 
hold for 5 minutes. Ramp temperature up to 1750-1800 degrees 
Fahrenheit. Hold at temperature for 5-10 minutes. A2 is air hardening. 
Remove from the oven, clamp between two aluminum plates, and blow 
compressed air around the blade to expedite cooling.Temper immediately 
350-400 degrees Fahrenheit for two cycles. Two hours each letting them 
cool slowly after each.

O1
Heat to 1550 degrees Fahrenheit, hold at temp for 10 to 15 minutes, and 
then quench in oil that was pre-heated to 120 degrees Fahrenheit. 
Tempering 375-400 degrees Fahrenheit for two cycles. Two hours each 
letting them cool slowly after each.

D2
Heat treat 1880 degrees Fahrenheit and hold for 30 min. Then, remove 
from the oven, clamp between two aluminum plates and blow 
compressed air around the blade to expedite cooling. Once the blade is 
below 400 degrees Fahrenheit, D2 can benefit from a Cryo bath. Place in 
Cyro bath for 10-15 minutes just to assure maximum low temperature. 
Remove and let warm to room temperature. Tempering Two cycles @ 
375-400 degrees Fahrenheit for two cycles. Two hours each letting them 
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Please join us on our Facebook Group “Knives and Knife Making”
www.DIYeasycrafts.com 
www.BergKnifemaking.com

1950 degrees Fahrenheit for heat treatment and hold for 40 minutes. Air 
quench by clamping between two aluminum plates and blowing 
compressed air around the blank. This material could also be quenched 
in oil. ATS-34 can benefit from a Cryo bath immediately after cooling.  
Soak for 10-15 minutes to assure material uniformly cools to subzero 
temperature. Let warm to room temperature. Tempering Two cycles @ 
450 degrees Fahrenheit. Two hours each letting them cool slowly after 
each.

 Nitro V
Wrap in tool wrap. Preheat in heat treating oven at 1725 degrees 
Fahrenheit and hold at temperature for 30 minutes. Ramp up temp to 
1950 degrees Fahrenheit for heat treatment and hold for 30 minutes. Air 
quench by clamping between to aluminum plates and blowing 
compressed air around the blank. Cryo or subzero bath is mandatory 
immediately after cooling. No hold time for the cryo is needed. Soak for 
10-15 minutes just to assure material uniformly cools to subzero 
temperature. Let warm to room temperature. Tempering two cycles @ 
375-400 degrees Fahrenheit. Two hours each letting them cool slowly 
after each.

Heat Treating Formulas

For additional information on 
knife making please refer to the 
author’s how-to video tutorials 
which are all listed on 
www.DIYeasycrafts.com

http://www.DIYeasycrafts.com
http://www.BladesbyBerg.com
http://www.BergKnifemaking.com
http://www.DIYeasycrafts.com
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