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The Folded and Forge Welded Wood axe
By: Gerald Boggs of afton, Virginia

I’m using 1½-inch wide by ½-inch thick stock for the 
body of this axe and a 
length of ¾-inch wide by 
⅜-inch tool steel (1090) 
for the bit of the axe.

You will also need to 
make a drift to dress the 
eye after forge welding the 
two halves together.

I would like the sides of 
the axe eye to show some 
lugs or langets. I think that 
the British Museum might 
even call these areas spurs. I’m going to call them lugs for 
the remainder of this article. Fig. 1

This axe will be folded in half around the eye (Fig. 2) and 
forge welded shut. A tool steel bit will also be added at the 
blade (known as the bit) of the axe. Fig. 3 

My local hardware store sells a ‘Boy Scout’ axe handle. 
The portion of the handle 
that fits into the axe eye  
measures about 1⅞-inch 
wide and tapers from 
⅝-inch to ⅛-inch thick 
to form a teardrop shape. 
Fig. 4

The sides of the axe eye 
are going to be approxi-
mately 3⁄16-inch to ¼-inch 
thick. I will use the ¼-inch 
measurement for layout. 

I can compensate for any later loss in thickness by dressing 
the poll of the axe. 

 

The axe is made from a length of bar that is folded in half at 
the poll and forge welded together

I have made a drift from 1⅛-inch round bar to match the 
axe handle

A high carbon or alloyed steel bit is forge welded into the cleft 
of the blade

My handle measures 1⅞-inch wide and ⅝-inch thick

The finished axe
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Adding the thickness of the axe handle to twice the thick-
ness of the axe eye material will give you a measurement of 
1⅛-inches. This will be the width of the axe at the poll. The 
eye will taper down to ⅛-inch wide. Fig. 6

The lugs will be diamond shaped when viewed from the 
sides of the axe. This will mean drawing some material out 
at the top and bottom of the eye before welding. Figs. 14 - 
16

As I draw or spread material to form the lugs, there will 
be some collateral lengthening of the eye material along the 
centerline on the bar. 

To compensate for the lengthening of the eye material, 
I must start with an eye that is slightly smaller than my 
intended outcome and allow it to stretch. 

As a result of my own test pieces, I am going to start with 
1½-inches of material that will lengthen to 1⅞-inch as I 
form the lugs and weld the axe blade together. Fig. 6

The overall length of the axe is personal choice. This axe 
will be used as a hatchet rather than a weapon replica so, as 
such, it will be quite short in length.

I use an 8½-inch to 10-inch length of bar depending 
upon the style of axe. I’ll lose 1⅛-inch of material length to 
form the poll, leaving me with the remainder of the mate-
rial to form the blade and the bit of the axe.

I like to center punch the bar to mark the poll and the ex-
tent of the axe eye material. Typically, I center punch inside 
the edges of the bar to allow for easy cleanup of the marks. 
If you are having difficulty seeing your center punch marks 
when you start to forge, consider two options:

• Scrape the area with your rake. This will leave scale in 
the bottom of the center punched hole. This scale will 
present as a black dot as you look at the hot bar.

• Center punch the edges of the bar leaving a slight pro-
trusion in the bar’s profile. The protrusion is easier to 
see when hot but may require some clean up later.

The first step in making the axe is to isolate the material 
for the eye. This material is defined by creating two shoul-
ders, one on each side of the bar, about 1½-inches apart.

Find the center of the bar and measure out 9⁄16-inch on 
either side to define the poll of 1⅛-inches in total width. 
Mark each line with two punch marks set far enough apart 
so that they can help you keep the bar square to the anvil as 
you shoulder in to start the eye of the axe.

Turn the bar over and find the center of the bar. Measure 
out 21⁄16-inch either side of the center line. This marks the 
other end of the axe eye. Again, use two punch marks to 
help square the bar to the anvil during the forging process.

The two sets of center punch marks defining the eye 
shoulders should be about 1½-inches apart but on opposite 
sides of the bar. The shoulders are shown in Fig. 7.

Take a heat around the center of the bar and while hold-
ing the poll of the axe off the anvil, align one set of poll 
punch marks to a round nearside edge of your anvil. Keep 
the punch marks up and visible as you work. Fig. 8

I have shown the center punch marks on one side of the bar, 
but in practice they are placed on opposite sides to each other

The center punch marks correspond with shoulders forged 
into opposite sides of the bar
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Hold the bar at a slight angle to the face of the anvil. Us-
ing half-faced hammer blows, shoulder the stock to define 
the poll and the start of the axe eye. Fig. 9

Shoulder in just slightly less than halfway, leaving a little 
leeway when you draw the lugs and spread the side of the 
axe eye. Fig. 10 - 11

If you have enough heat, turn the bar over and align the 
punch marks for the front of the eye to a round portion of 
the offside edge of your anvil. Again, hold the stock at a 
slight angle as you shoulder in. Fig. 12

Dress the mass at the center of the eye so that it creates a 
diamond or triangular shape in cross section when viewed 
from the edge of the bar. Fig. 13

A setup in blacksmithing is a step that will yield a predict-
able result at a later stage in the forging process. The mass at 
the center of the axe eye will make it easier to produce the 
sharp lugs that I desire later on in the forging process.

As I have the heat in the area of one side of the eye, I like 
to spread that side. If I were working in a gas forge, with a 
general heat on the whole bar, I might want to define the 
eye on the other side of the poll as my next step.

The center punch marks help keep you honest when try-
ing to bar square the bar to the edge of the anvil

Use half-faced blows to create a shoulder

Take the shoulder down to half the bar's thickness

Shoulder in to define the other end of the axe eye on the 
opposite side of the bar

The resultant apex is a setup, placing material in the 
right place to form the lugs to the eye

Hold the bar at a slight angle to the anvil face
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To spread the eye, I divide the material with my cross 
peen and then move each section away from the fullered 
groove. Figs. 14 & 15

I find it more difficult to move the material away from 
me, so that is the side that I move first, knowing that I can 
usually equal that forging when working towards me. 

Working in an opposite manner doesn’t always yield bal-
anced results for me.

I’m going to spread the eye on both sides of the poll 
before I dress the lugs. I seem to get more consistent results 
when working both lugs at the same time. I check the 
distance between the two shoulders on a regular basis to be 
sure that I do not exceed 1⅞-inch between the two.

You can dress and shape the lugs over the bick (horn) us-
ing a farrier’s rounding hammer, or you can dress them on 
the face of the anvil using the flat face of your cross peen. 
I’m going to show dressing the lugs over the bick as I like 
the curved shape that the bick gives the lugs. Figs. 17 - 19

Use the peen to spread the material for the lugs

Fuller in the center of the material and work outwards

Dress and sharpen the lugs over the bick of the anvil

You can see the lugs starting to develop as a result of 
creating a setup

I use a farrier's rounding hammer and work each side 
of the lug in turn

I turn the bar over to work the other side of the lug
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I am stronger working one way over the bick than the 
other. This can displace the lugs from the center of the eye 
if I am not careful. I check my work often for uniformity.

You might consider spreading the lugs out a little more 
once you have dressed them. This will thin the apex of the 
lug and means that they will have to be re-dressed, but you 
will have very distinct lugs as a result.

Check that the eye measures 1⅞-inch on each side of the 
axe poll.

The next step is to draw down and spread the bit of the 
axe. The outside of the axe is kept straight while the inside 
surface is tapered. Fig 24. By tapering the inside surfaces, 
you will be creating a cleft at the bit once you start forge 
welding the axe together. 

Start in the middle of the material and create a valley 
about 1½-inches long. Move the material away from you 
before you bring the material towards you. Figs. 20 & 21

The area of material near the eye is not spread. It is left 
flat for ¾-inch and serves as an initial weld site. As this area 

is not being spread it serves as a pivot for the material being 
drawn down and spread for the bit. This will cause the ma-
terial at the bit to curve around the pivot as you work.

Keep the bit edges straight at this point in the forging. 
There will be enough material once the bit insert is welded 
in to create a curve to the edge of the finished bit.

A curve now would only serve to complicate the welding 
in of the high carbon or alloyed steel bit insert.

To keep the bit straight as I draw it down and spread the 
material, I change the angle of my cross peen to the mate-
rial. Initially, as I divided the material, my peen was perpen-
dicular to the edge of the material. 

Once I start moving material away and towards me, I 
change the angle of the peen so that it is perpendicular to 
the corner that I am working towards. In that way, I am 
moving material into the corner area and helping keep the 
edge of the bit straight. Figs. 21 & 22

I like to spread the bit to about 2½-inches in width.

The bit of the axe will need to be drawn down and 
spread to accept the steel bit insert

Again start in the center of the bar and work outwards

Angle the peen to move material into the corners keep-
ing the edges straight

Hold the axe flat on the anvil and angle your hammer 
as you work
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Once the lugs are to your liking and the bit is spread, fold 
the axe in half over the horn. Work back and forth between 
the two sides to get things even. Fig. 25

If the sides are skewed, quench the bit area and true up 
the axe by tapping the higher side of the blade down until 
both sides are even.

You should see an axe at this stage. The portion of the 
blade nearest the eye should be almost touching with the bit 
end forming a cleft. The high carbon or alloyed steel bit will 
be welded into the cleft.

Note that the slope is to the inside of the axe blade

Fold the axe in half around the poll of the axe

Dress the poll keeping the hammer angle open at the 
moment to prevent cracks

Dress any cupping around the poll as you lower your 
hammer angle

Hoop tongs grasp the axe eye quite well and are easy to 
make

True up both sides of the blade so that they lie on top of 
each other

As you fold the axe, keep the two sides open and at a 
slight diverging angle to each other. We know that when 
forming a square corner bend, the last thing that we do is 
close the corner to 90˚.

Keeping a square corner open prevents cracking on the 
inside of the bend as you work up the corner.

Dress the poll of the axe. This move is very similar to 
creating a square corner bend. Hold the axe at a slight angle 
to the face of the anvil to help preserve the open angle of 
the two sides of the axe. Figs. 26 & 27
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Having the steel loosely attached to the parent bar allows 
me to heat it in the forge without having to hold it with 
tongs or risk losing the piece in the fire. I use this same 
technique for welded collars. Fig. 32

To help keep the steel bit in place during the welding 
process, I cut some teeth on the thinned edge. There are a 
number of ways to create the teeth on the edge of the steel 
bit.  I find that a hot chisel used directly on the edge works 
well. I alternate holding the chisel at two different angles to 
get a saw tooth arrangement on the edge. Fig. 33

You will note that your 1⁄16-inch edge is now more like a 
⅛-inch edge. This is why, when you drew down and spread 
the edge of the axe, you came back further than one-inch 
with the slope.

Keep the steel bit warm as you complete the initial weld 
on the blade of the axe. Fig. 34

In order to keep the heat in the axe when you start weld-
ing the blade together, you might want to forge the high 
carbon steel bit insert to shape first. I’m using 1090 steel, 
but I suspect that other alloy or high carbon steels will work 
just as well. 

I need to thin one edge of the bit insert so it fits into the 
cleft of the axe blade. Fig. 30

Thinning one side of a bar tends to make the bar curve 
away from the thinned edge. Correcting this bend later 
can damage the thin edge. Consider pre-bending the bar 
towards the proposed thin edge with the idea that, once the 
edge is thinned, the bar will finish straight.

I thin the edge down to about 1⁄16-inch, making the bar 
about one-inch wide. Fig. 31

At this stage, I cut one end of the steel bit off at the same 
angle as the current edge of the axle blade. I measure along 
the steel bit the width of the axe blade and cut mostly 
through the steel, again at an angle.

The high carbon or alloy steel bit is drawn down on 
one edge

Here is the bit after the edge has been given a saw tooth 
edge that will hold it in place during welding

The bit is shown severed from the bar. In practice wait I 
until the bar is hot and ready to be welded in place

Here is a view of the cross section of the steel bit
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You need to stabilize the sides of the axe in preparation 
for welding in the steel bit insert. You will weld the area 
of the blade that is flat and touching. This is a rather large 
weld, with the weld site being inside of the material.

A slow heat will be required to bring the inside of the 
material up to a welding heat without burning the outside 
surfaces.

You have a slight issue with the welding in that you will 
be welding right up to the eye of the axe. In order to thin 
both sides of the axe blade evenly, turn the axe over regu-
larly and work on both sides of the axe. 

If you refer to Mark’s welding article in the Winter 2012 
Hammer’s Blow magazine (HB Vol 20 #1), you will note 
that a bar can act as its own anvil even though it is all hot. 
Working from one side only will thin the top side, and will 
affect the look of your axe eye. Fig. 35

The added benefit of working from both sides of the axe 
blade is that you tend not to distort the eye too much with 
the heel of your hammer and the inertia of the poll and 
tongs.

Once you have welded the initial part of the axe blade, it 
is time to insert the high carbon steel bit. Fig. 36

Again, your welded surfaces are on the inside of the bar 
making it difficult to achieve a welding heat without burn-
ing the outside surfaces. 

Keeping the high carbon steel bit hot (red heat or above) 
will help it achieve a welding temperature sooner. The 
premise is rather like a welded collar in that the center bar 
has to be hot before you wrap the collar around it or they 
will not weld together.

Place the steel bit into the cleft and close the cleft onto 
the serrated edge of the steel bit. The thick edge of the bit 
insert and the edge of the axe blade should be even. Fig. 37

Take a slow welding heat to fully penetrate the steel and 
weld the bit insert in place. Fig. 38

Once the bit is securely welded in place, you will need to 
draw down and spread the edge or your blade will be too 
blunt for its intended purpose. Figs. 39 

The flat surfaces of the axe are welded together to stabi-
lize the two sides

The weld is completed with the steel bit in place

The hot steel bit is driven into the cleft at the bit of the 
axe

Working from one side only when welding can damage 
your axe eye
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You can choose to spread the blade and edge any number 
of ways from wide and curved to narrow, long and straight. 
I will show two variations in this article. Figs. 42 & 43

You may have to trim or rasp the edges if you have any 
overlap or misaligned pieces of steel.

Once the blade is to your liking, drift the eye with your 
drift. I support the poll on the nearside edge of the anvil as 
I place and work the drift. Fig. 41

Note that as you bent the sides of the axe over, the top 
and bottom edges of the poll were displaced. Fig. 40

You can choose to dress the edges now, with the drift in 
place, or leave them as they produce an hourglass effect 
within the axe eye. The hourglass shape, together with your 
wedge and steel, helps secure the handle.

Here is the completed weld

Spread the bit to suit your intended purpose

The edges of the poll have been deflected in the bending 
process

The eye is drifted and dressed by resting the poll on the 
edge of the anvil face

A straight edged axe

A curved edged axe
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After the axe has been filed or rasped, the edge will need 
to be heat treated appropriate to the type of steel used  for 
the bit insert.

Do not to take the edge to its final dimensions, there will 
be some decarbonizing of the steel during heat treatment.

The axe eye drift
For the drift, use a 4½-inch long piece of 1⅛-inch diam-

eter round bar. The length of the drift is reasonably easy to 
understand, but how did I come up with 1⅛-inch round?

I did a rough area calculation of the drift and compared 
it to stock that I had available on my rack. I knew that I 
wanted round bar to begin with because round bar when 
flattened, will leave me with half-round sides.

Working out the area of the handle looked like an issue so 
I decided to stack one handle on top of the other and treat 
it as a rectangle. I then divide the resultant area by two and 
compare it to the area of my round bar on hand. Fig. 44

Stack two handles with the ⅝-inch width on top of the 
⅛-inch width to get a height of ¾-inch. The handles are 
1⅞-inch wide. So I have a ¾-inch by 1⅞-inch rectangle. 

Area = .75-inch x 1.875-inch = 1.406 square inches

Divide this by two to get the area of one drift.

Area of one drift = 1.406 ÷ 2 = 0.703 square inches.

A one-inch round bar has an area of:

Area = π r2

Area = 3.142 x .5 x .5 = 0.7855 square inches.

In theory, the one-inch diameter bar should work, but in 
practice...

I know that in producing the drift the stock will take 
some heavy forging with the peen. I've already seen in the 
axe eye that there is collateral movement of the material 
along the centerline of a bar when using the peen. 

There will also be loss to scale and I might want some 
extra material for clean up of the drift surfaces after the 
forging is complete. 

I think that the one-inch round bar will be too small. My 
next option on the rack is 1⅛-inch diameter round bar. As 
it turned out, this size bar hit the target.

Draw a short, round taper on both ends of the bar. Flat-
ten the bar down to ⅞-inch thick. Figs. 45 & 46

I leave the extra thickness in the bar for clean up purposes 
later in the forging.

Draw both ends of the bar down to a short taper

Flatten the bar down to ⅞˝ thick



Hammer's BloW

 

Using the peen, draw down one side of the bar. I can only 
reach one end at a time and when I turned the bar around 
to work on the other end I found that I was working on the 
opposite side of the bar. Figs. 47 & 48

This is not an issue, so long as I give myself a little mate-
rial to equalize the two sides when I near completion of the 
drift.

Draw one edge down to as close to ⅛-inch as you can go 
with the peen.

To dress the faces of the drift, match your hammer angle 
to the taper of the drift and deliver blows with the face of 
your hammer. This will draw down your ⅞-inch thick bar 
to ⅝-inch and may correct some curvature of the spine of 
the drift caused by thinning one edge. Figs. 49 & 50

If the drift still has a curved spine, place the spine in a 
suitable half-round bottom swage and straighten it by tap-
ping the thinned edge. A wooden or hide mallet works well 
here. Fig. 51

You can draw the working end of the drift down over the 
bick if you feel that it needs to be thinned to fit your axe 
eye.

Gerald Boggs owns and operates his own blacksmithing busi-
ness and school at his home in Afton, Virginia.

Gerald will be instructing in the teaching station  at 
ABANA's Delaware conference in August.

Use your peen to draw down and thin one side of the 
bar

Protect your hammer and anvil by working at the edge 
of the anvil when you dress the thin edge of the drift

Dress the face of the drift and reduce its thickness

You will need to work on opposite sides of the bar as 
you swap ends. Draw the edge down to ⅛˝ thick

Use a half-round bottom swage and a hide mallet to 
straighten the drift if needed


