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An Introduction to 
		    SHARPENING Dennis Belcher

D ull tools steal the joy out of 
working with wood. New 
turners quickly understand 

that in addition to turning wood, they 
need to learn how to sharpen their 
tools. Sharpening turning tools can be 
broken down into two parts. The first 
is a potentially overwhelming range of 
peripheral information about grind-
ing wheels, motor speeds, sharpening 

systems, grind angles, etc., and the 
second includes the physical hand and 
body movements used while sharpen-
ing. This article covers the first part, 
peripheral issues, with a goal of simpli-
fying concepts. A video that accompa-
nies this article helps to illustrate the 
actual process of sharpening each of 
the main turning tools. See the video 
reference sidebar at the end of this article.

Sharpening systems
Back when a turner’s primary tool 
was a scraper, sharpening was done 
by hand, without any special jigs or 
fixtures. The turner steadied the tool 
on a platform while advancing the 
tool against a grinding wheel. This was 
okay for a scraper, but as scrapers gave 
way to the more complex curves of 
spindle and bowl gouges, sharpening 
by hand consistently became more dif-
ficult. The amount of practice needed 
to achieve success gave rise to multiple 
sharpening systems and jigs, which 
hold the tool for you and limit its 
movement on the grinder to just what 
is needed.

There are several sharpening systems 
available commercially (Photo 1), but 
it is beyond the scope of this article to 
list and compare them. The purpose 
here is to convey the underlying con-
cepts. All of the sharpening systems 
work by removing metal from the tool 
by way of an abrasive. The abrasive can 
be mixed with a bonding agent and 
formed into a wheel (friable wheel), 

Photos by Denise Freitag.
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Some of the commercial sharpening 
jigs available today. They all have subtle 
differences but can achieve the same 
result—a consistent and repeatable grind.

This gouge has multiple facets on its bevel, 
which can make it difficult to bring the 
cutting edge to the wood. This problem 
is easily avoided by using a sharpening 
system with appropriate jigs. 

Sharpening systems improve tool grinds
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it can be a coating adhered to a metal 
wheel (CBN wheel), or it can be on a 
flexible belt. Regardless of the con-
figuration, each approach achieves the 
same end: the removal of metal from 
a turning tool in a controlled manner, 
leaving the edge sharper.

When you consider purchasing a 
sharpening system, here are some 
factors to weigh:

Safety
Sharpening accidents, or catches, 
most frequently happen when the 
tool moves past the edge of the wheel. 
This can cause the tool edge to dig 
into the wheel. Catches on a sharp-
ening wheel are much scarier than 
on wood, but more recent sharpen-
ing systems limit the tool’s traverse, 
making it impossible for the tool to go 
off the edge of the wheel.

Consistency of grind/bevel
The bevel of a tool should be one con-
tinuous surface, not have multiple 
facets. This allows the tool to ride 
against the wood and the cutting edge 
to be advanced into the wood in a 
controlled fashion. Having multiple 
flats on a tool’s bevel (Photo 2) makes 
this difficult.

The goal of sharpening is to remove 
as little metal as possible to achieve a 
sharp cutting edge with a single, con-
tinuous bevel. When a tool is placed 
on the wheel, or belt, at exactly the 
same angle every time, less metal 
has to be removed and sharpening 
happens quickly. If you change the 
angle of approach, even by the small-
est amount, more metal has to be 
removed in order to get that one flat 
bevel. When you couple this with 
the fact that the diameter of friable 
wheels reduces as it wears away, there 
is a need for jigs, setup gauges, and 
sharpening systems that ensure con-
sistency and repeatability.

So a key question is, will the 
sharpening system produce a 

consistent grind each time? How 
easily and accurately does each 
system return to the same angle 
each time it is used?

Learning curve
New turners might feel impatient to 
make something. Curls flying and a 
form taking shape in front of our eyes 
is what we crave. Learning to sharpen 
our tools might feel like a distraction. 
It is necessary, but the faster you can 
learn how to put an edge on a tool, 
the better.

As you compare sharpening 
systems, look closely at the instruc-
tions that come with them. Are they 
clear and understandable? Are there 
supporting diagrams and videos 
specific to the turning tools that you 
normally use? Does the system seem 
intuitive to you? Talk with members 
of your turning club and see their 
sharpening systems in use. It is best 
to see a range of systems, not just one. 
Keep in mind that sharpening has 
changed in recent times and many 
turners are set in their ways.

Value
Evaluating sharpening systems also 
involves weighing their cost. The 
initial cost is not the total cost. Include 
the add-ons that are sold to support 
the core system and the longevity of 
the wheel or belt.

Motor speed
A little background in metalwork-
ing helps in understanding which 
motor speed should be used. Often 
in a metal shop, the goal is to remove 
metal rapidly. That is achieved by 
using a high-speed grinder with a 
coarse wheel—typically 3450 rpm 
coupled with a 36- to 80-grit wheel. 
But the goal with woodturning tools 
is to sharpen, not to grind away a lot of 
metal fast. This is why many turners 
opt for a slow-speed grinder, sharp-
ening at 1750 rpm, with a finer-grit 
wheel. This makes it easier to control 
the removal of metal, which means 
you can remove less of the expensive 
high-speed steel (HSS).

Belt-based sharpening systems also 
use a moderate speed. The measur-
ing unit for a belt is not revolutions 
per minute (rpm), but lineal feet 
per minute (lfm). Typically, the lfm 
for belt systems is 1440 (440 meters 
per minute). To put this in context, 
a typical belt sander for wood at its 
highest setting runs at 3000 lfm.

At the other end of the spectrum are 
the ultra-slow, water-cooled sharpen-
ing systems, which run at 90 rpm. 
These systems excel at producing sur-
gically sharp edges, while minimizing 
heat. They are great for carving tools 
and bench chisels, but are agonizing 
slow when attempting to modify a 
grind on a turning tool.

3

The author uses a double-decker 
sharpening station, set close to his lathe. 
The grinder on top is equipped with two 
grits of CBN wheels, and the grinder on 
the bottom has two friable wheels. It is 
highly efficient to have a setup with both 
coarse and fine wheels.

Sharpening 
wheel types
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Grinding wheel type
There are two main categories of grind-
ing wheels—friable and cubic boron 
nitride (CBN). My sharpening station 
comprises both types, as shown in 
Photo 3.

Friable wheels
As the name suggests, friable grinding 
wheels are made of materials (often 

6 7
CBN wheels come in a range of grits and configurations. Some have a side flange that 
allows for sharpening on the side of the wheel—something you should never do with a 
friable wheel.

CBN wheels

aluminum oxide) that wear away as tool 
metal is ground. These wheels have been 
the standard in metal shops for years. 
They come in a range of colors, grits, 
abrasive materials, and binders (Photo 4). 
There is as much to learn in the world 
of abrasives as there is in the world of 
woodturning. Grit type, grit size, wheel 
hardness, grain spacing, and bond type 
all should be considered when select-

ing the correct wheels for use on HSS 
turning tools. It can be a bit overwhelm-
ing, but the decision is important. Bill 
Neddow provides some excellent distin-
guishing information in his April 2011 
AW article, “Grinder Wheels.” A practi-
cal solution is to purchase your grinder 
and wheels from a retailer that special-
izes in woodturning equipment.

Friable wheels wear with usage. As 
you can see in Photo 4, this wear reduces 
the diameter of the wheel. All of the 
wheels pictured started with an 8" 
(20cm) diameter; the one on top now 
measures 7" (18cm). That friable wheels 
wear away has driven the design of 
some sharpening systems that need to 
be flexible enough to continue produc-
ing a consistent bevel angle.

As they are used, friable wheels will 
develop grooves. They can also wobble 
side to side as they wear from density 
variations within the wheel. Friable 
wheels will also glaze over as metal loads 
the wheel, essentially burying the cutting 
grit. Supporting tools and gadgets are 
needed to address these issues (Photo 5). 
The primary advantage of friable wheels 
is their low initial cost. But when the cost 
of the needed supporting tools are added, 
most of the initial cost advantage is lost.

CBN wheels
In recent times, CBN wheels have 
become common in woodturn-
ing (Photo 6). CBN is second only to 
diamonds in hardness and has high 
abrasion resistance. Abrasive particles 
are bound to either a steel or alumi-
num wheel. With their hardness and 
abrasion resistance, CBN wheels can 
sharpen HSS easily without wearing 
away or losing diameter. Plus, the metal 
wheels retain their factory balancing 
over their entire life. The constancy 
of CBN wheels has led to a redesign 
of sharpening systems; for example, 
workarounds are no longer needed to 
account for a diminishing wheel size.

CBN wheels are designed for high-
speed steel and the newer metals used in 

Safety Note
Never grind a tool on the side of a friable grinding wheel. Friable wheels 
are not made to withstand pressure applied from the side and are 
susceptible to fracturing and becoming a projectile safety hazard. It is 
especially important that guards be in place when using a friable wheel.

4 5
Colors are one indication of a wheel’s material 
and coarseness. All of these friable wheels 
started at 8" diameter, showing that they wear 
away with use.

Friable wheels require supporting 
accessories to keep them in good shape. 
These tools are used to expose fresh grit, 
remove any unwanted grooves, and to 
true up the wheel.

Friable wheels
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turning tools. Soft metals such as carbon 
steel, used in older turning tools, will 
clog and glaze the wheel, reducing its 
cutting action. Do not use CBN wheels 
with other soft metals such as alumi-
num, brass, or copper. If a CBN wheel 
becomes loaded, it can be cleaned by 
hand, but it is a slow and laborious task.

Whereas the side of a friable wheel 
should never be used for grinding or 
sharpening a tool, CBN wheels with side 
grit can be used for this purpose (Photo 7).

Belt sharpeners
Belt-based sharpening systems are similar 
to belt sanders used in woodworking—
they have a belt that moves across a flat 
platen. Specially designed jigs hold the 
turning tools and control tool movement 
across the belt to sharpen the tool. Belts 
come in a range of grits and materials 
suitable for a range of metals.

The flat platen means that the sharp-
ened tool bevel will be flat, rather than 
having a slight hollow-ground curve 
that comes from the shape of a grinding 
wheel. The advantage of a belt sharpener 
is that grits are easily changed by remov-
ing one belt and installing another with 
a different grit. Belts do wear with usage 
and will need to be replaced.

Abrasive grits
Turners use grinders or belts to either 
sharpen a tool or reshape it to a new grind. 
Abrasive grits above 220 remove less mate-
rial and leave a sharper edge. Grits in the 
60 to 180 range are a better choice when 
reshaping a grind. Changing the grind of 
a tool with a fine-grit wheel is agonizingly 
slow. Use coarser wheels to reshape a tool 
or to raise a burr on a scraper, and finer 
wheels to achieve a sharp edge. Having a 
combination of wheels—a coarse 80- to 
180-grit and a fine 350- to 600-grit—is 
suitable for woodturners.

Which grind for my gouge?
You are likely to come across many 
names for gouge grinds: traditional grind, 
fingernail grind, Irish grind, swept-back 

wings, Ellsworth grind, bottom-bowl 
grind, and the list goes on. The number 
of grinds and the opinions about which 
is best can be overwhelming and confus-
ing. The confusion increases when you 
survey a group of experienced turners. 
Ask a dozen turners what grind they use, 
and you will receive fifteen answers.

The single most important thing about 
grinds is consistency (Photos 8, 9). Once 
I found a grind angle that works for me, 
I took a picture of it for future reference 
at my grinding station. Your mind and 
body learn what a tool will accomplish 
when there is consistency of how the tool 
is sharpened. It is normal for new turners 
to try one tool for a given cut, then try 
another, and yet another until the tool 
is achieving what is in their minds. The 
correct grind makes a given cut flow 
easily from a tool. It takes time, experi-
mentation, and repetition for muscle 
memory to learn the most efficient tool 
and grind to achieve a cut that flows and 
needs little sanding.

Over time, grinds will reflect the 
type of forms that a turner makes most 

frequently. The tools of a production 
turner of large bowls are different than 
those of someone who specializes in 
miniature hollow forms.

Your stance at the lathe and the bevel 
angle on your tool are interrelated. 
Picture your stance with a bowl blank 
mounted in a scroll chuck on a tenon. 
As you ride the bevel of your bowl gouge 
down the outside of the bowl, your 
body leans in and to the left further 
and further. You might even end up 
straddling the leg of the lathe trying to 
maintain bevel contact to the end of the 
cut. A blunt grind angle worsens this 
issue. One way to resolve it is to switch 
your grip to your left side and switch 
hand positions to complete the cut. 
Turning from your left side also allows 
you to direct the path of the shavings 
away from your body. It is helpful to 
develop some ambidexterity at the lathe. 
Changing to a low angle grind can also 
allow the cut to be completed.

While there is no “correct” or “best” 
bevel angle and grinds vary widely with 
user preference and application, below 

8 9
Keep a visual reference of your grinds near the grinder as an aid to avoiding grind drift 
over time. A protractor or other angle jig are used to confirm the bevel angle.

Tool grind consistency

A Few Rules of Thumb
Here are some general rules of thumb when it comes to tool shapes, or grinds:
• �Tools with a steeper grind (above 45 degrees) and a rounded nose are more friendly.
• �Tools with a low angle grind (less than 30 degrees) are “grabbier” and more difficult to use.
• �Rounded tool tips tool are easier to control than pointy tips.
• �Tools with a low angle grind (less than 30 degrees) and a pointy tip may be useful for  

getting into tight places.
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are some generally accepted ranges that 
will serve as a good starting point:

Tool Bevel angle
Bowl Gouge 60°-65°

Bottom Bowl Gouge 50°-55°

Spindle-Roughing Gouge 45°

Spindle Gouge 45°-55°

Detail Gouge 30°-35°

Scraper 70°-80°

Parting Tool 35°-40°

Skew 22°

The cutting burr on scrapers of all 
types are formed with the use of a 

platform. A grit between 120 and 350 
works well. Again, the consistency of 
the angle when presenting the scraper 
is critically important. Some platforms 
have markings that allow the platform 
to return to a desired position. An 
angle finder or jig can also be used to 
return the platform to a specific angle 
(Photo 10).

Sharpening without  
a grinder
Often it is not necessary to put the 
tool back on the grinder to refresh the 
cutting edge. With a little practice, 
you can quickly bring an edge back to 

sharp by passing a diamond card or 
sharpening stone over it.

Skew chisels
Skews can be honed to a razor-sharp 
edge easily with a diamond card 
(Photo 11). It has been years since my 
skews have touched a grinding wheel. 
Diamond cards also eliminate the 
need for special jigs when sharpen-
ing skews on a wheel. A diamond card 
or sharpening stone can be used wet 
or dry. Lubrication with water, or a 
lapping fluid, increases the life of the 
diamond card but is not necessary.

Scrapers
The cutting burr on a scraper can be 
refreshed with a bench stone, a diamond 
card, or a handheld CBN hone (Photo 
12). Scrapers lose their cutting edge 
quickly in use. A few upward swipes 
with a stone or card raises the edge. The 
burr on a scraper can also be raised with 
a burnisher (Photo 13). The burnisher 
can be as simple as the shank of a high-
speed steel gouge or a hardened drill bit. 

High-speed steel teardrop cutters
Teardrop cutters can be sharpened 
with either a diamond card or on a 
wheel. With a diamond card, place the 
cutter flat on the card or stone, and 
move it across the surface (Photo 14). 
Lapping oil will improve the results 
and increase the longevity of the 
cutter. This simple procedure should 
be done with a light touch and often.

Carbide cutters
Carbide cutters can simply be replaced 
when they become dull, but you can 
also sharpen them by hand with a 
diamond card. Friable wheels are too 
soft to cut carbide, and CBN wheels 
will glaze over with the carbide and 
be ruined. Remove the cutter from 
its holder and place the top of the 
cutter face down on a diamond card 
or diamond hone. With light pressure, 
make a series of figure eights across the 

12 13
An edge is raised on a scraper when a diamond 
card is placed on the bevel and then swept 
upwards and repeated along the entire edge.

The burr of a scraper can be refreshed with 
a burnisher or even the shank of a HSS tool.

Hand-sharpen a scraper

10 11
When setting platform angles on your 
grinder, it is helpful to have an angle 
finder, or jig, to help you return to your 
desired angle accurately. The newest 
generation of grinder toolrests feature 
positive stops and angle markings.

Skews can be sharpened to a razor-
sharp edge by hand with a diamond 
card. A rod-shaped sharpener can be 
used inside the flute of a gouge to 
freshen the edge.

Angle finders for 
your grinder

Hand-sharpen  
a skew
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diamond surface to refresh the edge 
(Photo 15).

Round carbide cutters can be dressed by 
mounting them on a jig held in a chuck 
on your lathe, as shown in Photo 16. Use 
the lowest speed setting on your lathe, 
align a diamond card with the plane of 
the cutter’s bevel, and lightly touch the 
diamond card to the cutter as it rotates.

Conclusion 
Writing this article has been eye-opening 
for me. I learned how to sharpen as I 
learned to turned, but then I turned my 
attention to other aspects of turning 

15 16
Carbide cutters are too hard for a CBN wheel or hone. They can only be sharpened by a 
diamond card. Flat cutters can be moved across the card on a flat surface, while round 
cutters can be mounted in a jig in your chuck.

Hand-sharpen a carbide cutter

14
HSS teardrop cutters can be sharpened 
on a diamond card or CBN hone.

Hand-sharpen a 
HSS cutter

MORE SHARPENING RESOURCES

Log on at woodturner.org and use the Explore! search tool to find these and other American 
Woodturner articles covering various aspects of tool sharpening. Other resources can be found at 
tiny.cc/SharpenTools (URL is case sensitive).
• �“Sharpening Demystified: A Better Way to Sharpen Gouges,” by Kirk DeHeer, Winter 2006  

(vol 21, no 4, page 32)
• �“Grinder Wheels,” by Bill Neddow, April 2011 (vol 26, no 2, page 23)
• �“Sharpener Alternatives: The Joy of Sharp Tools,” by Jim Echter, October 2012 (vol 27, no 5, page 27)
• �“DIY Belt Sharpening System,” by Jim Echter, December 2012 (vol 27, no 6, page 20)
• �“Tuning Up a Bench Grinder,” by Don Geiger, December 2016 (vol 31, no 6, page 24)
• �“Modern Tools Steels and Grinders,” by Tom Wirsing June 2018 (vol 33, no 3, page 38)
• �“Lathe-Mounted Sharpening Station,” by John Lucas, August 2021 (vol 36, no 4, page 34)
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One of the major 
differences between an 
expert turner and most 
beginners is how sharp 
each turner keeps his tools. 
Sharp tools are also are why one 
beginner becomes proficient much 
faster than another, and dull tools 
probably discourage some beginners 
who just give up. Our turning tools 
really are consumable items just like 
sandpaper. They need to be sharp-
ened much more frequently than 
many beginners imagine, and yes, 

repeated sharpening does use them 
up although it may take years.

When I teach I always advise begin-
ning and intermediate turners to 
spend time learning how to properly 
sharpen their tools. A key advantage 
of belonging to the AAW and becom-
ing active in your local chapter is that 
our clubs offer many opportunities 
to learn how to sharpen properly. My 
local chapter conducts sharpening 
workshops and we also have a mentor-
ing program to help our new members 
get their tools properly sharpened so 
they have one less barrier to learning. 

This article provides an overview 
of the various sharpening systems 
currently available: dry grinders, wet 
grinders, belt systems, and the new 
rotary see-through grinders that have 
come to market in recent years. I will 
explain the primary features, ben-
efits, disadvantages, and costs of each 
system. Because many turners also 
have other woodworking interests, we 
will also look at other possible uses. 
Everyone has a different budget and 
workshop setup, so there is no single 
perfect solution, system, or method 
for sharpening.

For everyday sharpening, many woodturners rely on a slow-speed 
grinder with two 8" × 1" white aluminum oxide wheels. On Jim Echter’s 
machine, the left wheel has a TruGrind jig for sharpening gouges, 
skews, and parting tools. The right has a Veritas adjustable-angle 
platform for sharpening scrapers.

Here’s why: with sharp tools, you can turn cleanly and skip directly to 
your finest sandpaper grit. 

Sharpener  
Alternatives

{The joy of sharp tools} 
Jim Echter 
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While researching sharpening systems for woodturners, belt 

systems piqued my interest. For years I have been sharpening on 

an 8" two-wheel dry grinder equipped with a jig for gouges on 

one wheel, and an adjustable-angle platform for scrapers on the 

other. But the argument for a flat grind instead of the usual hollow 

grind made sense to me, so I decided to buy a belt-disk sanding 

machine and modify it to my purposes. 

Modifications to the low-cost 

belt-disk sander include, from 

left, a sliding jig for spindle-

roughing gouges, skew chisels, 

and parting tools, an adjustable 

mounting post for gouge-

sharpening jigs, and a honing 

wheel with a shopmade combo 

toolrest and guard.

Jim Echter

SharpeningBelt 
D.I.Y.

 System

I possess the frugality gene, 

which means I needed to find 

a machine within my limited 

tool budget. Luckily a couple of 

members of my local AAW chapter, 

who also have the frugality gene, 

discovered that an effective system 

could be built using an imported 

belt-disk sander. So off I went to 

the Harbor Freight store with my 

20% off coupon from the Sunday 

newspaper. I came home with their 

combination 4" × 36" belt/6" disk 

sander, catalog number 97181, for 

about $100 (Photo 1). The modifica-

tions included:

•  dismantling the sander table for 

parts to make a jig-mounting 

post for gouge sharpening 

(Photos 2, 3, 4, 5, 6, 17)
A catalog photo showing the Harbor Freight 

belt-disk sander fully assembled. Watch for a 

sale coupon before you buy it.

For this modification, unpack the parts but do 

not mount the disk sander or its table. Also, 

remove the back cover and bottom dust port, 

the sanding-belt guard, and the drive-belt cover. 

20_DIYBeltSharpeningSystem.indd   20
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JOURNAL ARCHIVE  
CONNECTION
For more ideas on improving 

your grinder’s performance, 

see Bob Vaughan’s 1999 
AW article, “Fine Tuning 
a Grinder” (vol 14, no 1, 
page 22). AAW members 
can access all past journal 
articles online at woodturner.org.

FINE TUNING A GRINDER
Efficiency is in the details

BOB VAUGHAN
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threaded rod was cut so that there
was just enough rod for the second
nut to hold securely yet leave
enough internal thread for the angle
bracket’s mounting screw.I mounted the angle brackets to

the threaded couplings, positioned
the tray, and marked the bottom of
the tray to indicate the angle
bracket’s wood screw holes. Then I
removed the angle brackets from the
threaded rod coupling nuts and
screwed them to the bottom of the

I BOUGHT A SECOND-OR-THIRD-HAND
Baldor 7in., 3600 RPM bench
grinder not long ago. It had more

cast iron than my new Baldor
grinders, and after a little motor
work, it ran quite smoothly. I knew
that it would make a great low-risk
platform for some modifications that
I have had in mind for making a
good grinder better. I felt that with a
little time and effort, and minimal
investment of cash, I could make this
grinder safer, easier, and faster to
use.

I ended up making seven
modifications:•1. Tool tray on top of grinder.

•2. Electrical outlet under tool tray.
•3. Larger tool rests and tool rest

posts.•4. Custom overlay plates for tool
rests.•5. Quick adjust handles, instead of

bolts, on the tool rest post and
rest.•6. Larger eye shields.•7. Wing nuts to hold on outside

wheel guards, instead of bolts.

The Tool TrayI wanted a convenient, out-of-the-
way place to put tools, cutters,
dressers, and other items that nor-
mally litter the grinding area. I also
wanted a platform that would ac-
commodate an electrical outlet and a
gooseneck light. So my first objective
was to mount an 8-in. x 11-in. x 3/4 in.
thick plywood tool tray on top of the
machine. Plywood was fine since I
wouldn’t put a water pot up there
and risk spillage down over the
motor and switch. A 1/8 in.-thick x 1
in.-wide edge was added to keep
stuff from vibrating off.First, I removed the wheel, flanges

and both wheel guards so that only
the grinder’s motor itself was left.
Next, I did some measuring. I found
that I had to replace the two top
motor bolts with two lengths of 10-24
threaded rod and rod coupling nuts.
Because of the curve of the motor’s
end bells, I had to use two rod cou-
pling nuts to get enough extension to
mount the steel angle brackets. The

The author’s soup-ed up grinder, ready to use with new tool rests, tray and other

accoutrements. Photo by author.

An allen wrench tightens the shelf
mounting bracket. Allen head works
well in tight space.

Cast iron tool rest holder is much heav-
ier than the stamped steel ones origi-
nally on the author’s grinder.

TUNING UP 
A BENCH 
GRINDER
Don Geiger

Most woodturners use a bench 

grinder to sharpen their turn-

ing tools. Quite some time 

ago, I recognized that many people were 

unhappy with the performance of their 

grinder. If yours produces significant 

vibration and your tools bounce on the 

surface of the wheels, there is a problem. 

Tools bouncing on the surface vibrate 

at a harmonic frequency, like a chatter 

tool on spinning wood. This type of 

vibration is easily recognized because it 

leaves evenly spaced dark spots on the 

surface of the wheel—solid evidence 

that the wheel is not concentric to the 

grinder’s axle.
I developed a process for tuning up a 

bench grinder at minimal cost and only 

about forty minutes of your time. I have 

performed this tune-up on numerous 

grinders myself and have instructed 

others, who have reported good results. 

A well-tuned grinder will produce a 

better edge on your turning tools.

Wheels and bushings
Most woodturning tools (except carbide) 

can be effectively sharpened with an 

aluminum oxide wheel with 30% to 

60% ceramic content. The correct hard-

ness of the wheel is important. Wheel 

hardness is rated on a scale from A to 

Z, with A being the softest. A “K” hard-

ness wheel is ideal for sharpening most 

woodturning tools. The identification 

code printed on the wheel manufac-

turer’s label should include the hardness 

rating (Photo 1). An 80- to 120-grit wheel 

is a good choice for sharpening most 

woodturning tools, and a 46-grit wheel 

is good for producing a burr on scrapers 

and for rough shaping tools. A properly 

dressed 80-grit wheel can produce excel-

lent results on most woodturning tools.

I recommend using wheels that have 

an outside diameter made for the size of 

your grinder, with a 1" (25mm) width 

and 1"-diameter hole in the center (arbor 

hole). Most 8" (20cm) bench grinders 

have a ⅝" (16mm) shaft diameter (some 

have a ¾" shaft). Wheels with a 1" hole 

are usually supplied with three or four 

What You’ll Need
Tools and supplies you will need to tune up a grinder as  

described in this article are as follows:

•  Two ring-shaped card stock disks with an outside diameter about 

¼" (6mm) smaller than your wheel and an inside diameter about 

½" (13mm) larger than the cup washers on your grinder

•  Spray adhesive (re-positionable photo mount works well)

•  Several ¾"- (19mm-) diameter adhesive paper dots (price-marking dots work well)

• Two steel bushings (headless drill bushings work well)

• Two or three pencils of contrasting colors 

•  A wheel truing/dressing device with a mechanically guided single diamond that is micro-adjustable

• A wrench to fit the axle nut on your grinder (not shown)

The calm surface of the 
wine in this glass, placed 
on the toolrest of a running 
grinder, demonstrates how 
a properly tuned grinder 
should operate.
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F E A T U R E

Bill Neddow

M ost people don’t realize they 
might need specialized 
grinder wheels when they begin their adventure with woodturn-ing. The first thing they think of is usually a lathe. Next, turning tools and wood. Maybe sharpening enters into the process at some point, but grinder wheels? Nobody thinks of them.

Having proper wheels on your grinder makes woodturning simpler and more pleasant than struggling to sharpen tools with improper equip-ment. Quality wheels that are bal-anced and suitable for your needs will make sharpening easy. Sharp tools make turning fun.
The old pros can sharpen success-fully with just about any grinder and grinder wheel. They probably don’t even use a jig to hold the tool at the proper angle. Decades of practice make it easy for them to roll the tool over the grinder wheel by hand and get a perfect edge, whether it is an old gray grinder wheel or the latest ceramic ones.

The rest of us, however, appreciate all the help we can get. When we are starting, it is particularly important to simplify the process and have the most appropriate equipment. 
I spent more than a decade as a production turner and used a wide variety of grinder wheels. I have tested all the popular types—and some not so popular. Some wheels work quite well, but I have a cabinet full of wheels that do not. Now I want to share those experiences with you.

Grinder size and speed
I have used 6" and 8" (15 cm and 20 cm) grinders both high and low speed. Which is best? Probably the one you have. The main difference between the 6" and 8" grinder wheels is the amount of use you get out of them. When a 6" wheel gets down to 5" (13 cm), I generally change the wheel. But I use an 8" wheel until it is about 6", which is a substantial amount of extra grinding. Yes, it costs more to begin with, but you quickly recoup the extra 

Grinder  
 Wheels

cost. Is it worth buying a new grinder, though? Probably not, unless you are in continual production mode. 
More important than the wheel size is the speed of the grinder. There are high-speed (3450 rpm) and low-speed (1725 rpm) grinders. Low-speed grinders are increasingly popular with woodturners because of the lack of heat buildup during use. At a lower speed, there is less chance of bluing—heating the metal to a blue color. In the old days, this was considered a terrible thing to do, with good reason. The carbon-steel tools—all we had until the last twenty years—lose their temper if the metal turns blue from heat buildup when grinding. The tools would not hold an edge and had to be ground back significantly to get rid of the soft metal, wasting metal and grinding grit.

The newer high-speed and pow-dered-metal tools are much less sus-ceptible to overheating, but it can still happen, especially if you put some pressure on the tool and take it beyond the blue stage. Many people recom-mend dunking a tool in cool water to keep the heat level down. I have done this and seemed to get away with it; however, it can lead to microscopic cracks in the sharp edge. It is better to use a light touch when sharpening a tool to avoid heat in the first place.If you have a high-speed grinder, there are wheels made specifically for them. Oneway Mfg., for example, sells wheels recommended for use with high-speed grinders. These wheels tend to be harder than the low-speed ones, so don’t mix them up. Personally, I prefer the lower-speed wheels because I tend to grind off less of my tool at each sharpening.

Dressing the wheel
Speed is not the only thing that causes heat. A dull wheel is a major culprit. Dress your wheel as soon as it is not cutting efficiently. When the abra-sive particle contacting the steel is sharp, a metal shaving is milled from 
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Y ears ago, when I bought a 

Shopsmith multipurpose tool, I 

was excited about its lathe func-

tion. To sharpen the turning tools, I used 

the machine’s disk sander and loved the 

convenience of having an all-in-one 

setup. Now, like most turners, I use a 

stand-alone lathe, and after trying just 

about every sharpening system available, 

I decided to revisit the disk sander con-

cept and made a lathe-mounted version 

for convenient sharpening.

One advantage of this setup is that 

it is an inexpensive and easy way for 

a new turner to get ready to sharpen. 

Plus, if you mount the sharpening 

disk on the lathe’s handwheel, on the 

outboard side of the headstock, your 

sharpener is always just a step away, 

so you can quickly touch up your tool 

and resume turning.

Inboard vs. outboard
When I first learned to use a disk 

sander for sharpening, I installed the 

disk on the inboard side of my lathe 

spindle and used the lathe’s toolrest 

to support the tools. Like many new 

turners, I thought it was OK to use  

my tools for a month or so before 

resharpening. With this mindset, I 

accepted that the inboard lathe spindle 

had to do double duty—driving wood 

during turning and serving as a sharp-

ening station. But soon I learned the 

truth, that tools need to be sharpened 

often, and mounted my sharpening 

disk on the outboard side of the head-

stock. This meant I wouldn’t have to 

stop my turning project to convert the 

lathe to sharpening mode, a signifi-

cant inconvenience.
Another disadvantage of sharpening 

on the inboard side of the headstock is 

that it is difficult, if not impossible, to 

swivel the tool handle without hitting 

the lathe bed. This is especially true on 

minilathes. Tool handle interference is 

not an issue when the disk is mounted 

on the outboard side of the spindle—as 

long as the lathe is not mounted on 

a workbench that would restrict tool 

handle movement.
Whether sharpening on the inboard 

or outboard side, one advantage of 

sharpening on an abrasive disk is that 

you can use the variations in surface 

speed to your advantage. The surface 

speed of a spinning disk gets higher 

the farther you move away from the 

center. If you are sharpening a high-

speed-steel tool and want to remove 

metal quickly, just use an area of the 

disk toward the outer edge (Photo 1).  

If you are sharpening an older tool 

made of steel with higher carbon 

content, you can avoid overheating 

the metal by sharpening it closer to 

the center, where the surface speed is 

slower (Photo 2). This slower surface 

speed is also useful for sharpening 

very small tools, whose edge shape 

could easily be ruined at higher speeds.

A disk sharpener also gives you the 

flexibility to sharpen in either direc-

tion. One side of the disk is moving 

downward, and the other side is coming 

up. For some tools, it is safer to sharpen 

with the abrasive moving upward. And 

for some scrapers, the upward rotation 

raises a better burr (Photo 3).

Turn an outboard 
sharpening disk
Note that your lathe may be different 

from mine, so you’ll need to customize 

this concept for your own application.

To make a disk sander, use plywood 

and/or medium-density fiberboard 

(MDF) glued in layers for added thick-

ness. Turn a rebate, or recess, that will 

fit snugly over the lathe’s handwheel on 

the outboard side. Then turn the board 

around and mount it on a chuck in 

expansion mode. True up the face of the 

disk, ensuring it is flat. Check for flatness 

1 2 3

(3) One half of the disk moves upward, 
and the other half, downward. An 
upward-moving abrasive can produce 
a better burr on scrapers.

(1-2) Disk surface speed is higher near 
the outer edge than at center, a useful 
insight. Tools that are more subject to 
overheating can be sharpened near the 
center. Slower speed means less heat.

Disk surface speed and direction

SHARPENING STATION
John LucasLATHE-MOUNTED

SHARPENINGSHARPENING  STATIONSTATION
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MODERN 
TOOL 
STEELS 
AND 
GRINDERS
Tom Wirsing

T here have been many changes 
in both the steels used in wood-
turning tools and in the grinding 

wheels we use to sharpen them. These 
changes have created confusion among 
woodturners. We wonder why we some-
times don’t get the results we expect from 
expensive new tools. Following is a sum-
mary of how tool steels have changed 
and what it means for woodturners.

Evolving tool steels
For many years, M2 has been the most 
widely used and successful conventional 
high-speed steel (HSS) used for wood-
turning tools. M2 revolutionized wood-
turning by providing tools that were 
much more resistant to both wear and 
heat than previous tools. More recently, 
we have seen growth in the popularity 
of M42, another conventional HSS. We 
have also seen the introduction of parti-
cle-metal tools (also called powder-metal 
tools). Tools with steels such as M4 and 

A11 (Crucible Industries’ version of which 
is called CPM 10V) have become widely 
available and are gaining in popularity.

What are the differences between 
conventional high-speed steels such as 
M2 and M42, and particle metals such 
as M4 and CPM 10V (A11)? Which are 
the better choices? It helps to under-
stand how they are made (Photo 1).

In manufacturing conventional 
HSS, iron and carbon are melted in a 
furnace, and alloys are added to the 
molten steel. The molten steel is then 
poured into molds and allowed to cool. 
The alloys make the steel more resis-
tant to abrasion (wear) and to damage 
by excessive heat, as well as tougher 
and more resistant to breakage. Since 
alloys in steel make it better, logically 
we would like to add more. But there 
is a limit to the percentage of alloys 
we can add to conventional HSS. As 
the steel cools, atoms of some of the 
alloys chemically bond with atoms of 

carbon, forming what are called car-
bides. Carbides contribute positively to 
abrasion resistance, heat resistance, and 
toughness and are much harder than 
the surrounding steel. But the higher 
the percentage of carbide-producing 
alloys, the larger the carbides become. 
Excessively large carbides create two 
problems: they are too hard to be 
ground (sharpened) with most conven-
tional grinding wheels and they rob the 
surrounding steel of their benefits.

What we’d like is steel with very small, 
very hard, abrasion-resistant carbides 
that are abundant and well-distributed. 
The carbides of vanadium are particu-
larly hard and contribute very positively 
to abrasion resistance. That’s why steels 
high in vanadium stay sharp longer. 
The carbides of molybdenum contribute 
to wear-resistance, and molybdenum 
contributes to toughness. Carbides of 
chromium and tungsten contribute 
positively, too. How can we add all the 
alloy we would like and at the same time 
avoid excessively large carbides? Enter 
particle-metal technology.

In the manufacture of particle metals, 
iron and carbon are melted in a furnace, 
and the alloys are added. But instead 

Grinding a CPM 10V particle-metal gouge on a CBN grinding wheel. Microscopic views of the grinds reveal that CBN wheels are capable of sharpening particle-metal tools to a very keen edge.

When it’s time to buy new tools, take advantage  of developments in modern tool steels.
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You Read the Article – 
Now See the Video!
Dennis Belcher has 
created a helpful video 
as a companion to this 
article. The video teaches 
sharpening concepts and 
illustrates in live action what 
a written article can’t—how to sharpen each of 
the primary turning tools. It also includes lots 
of great sharpening tips to help you stay sharp! 
View the video at tiny.cc/sharpen or scan the QR 
code with your mobile device.

and never came back to sharpening. 
Meanwhile, things had changed. The 
steel in turning tools improved, grinding 
wheels went through several generations 
of advances, and manufacturers have 
evolved sharpening jig designs. I found 
that I had closed my mind to sharpening 
and just stuck to what I knew.

I hope this article helps new turners 
to understand the many aspects of 
sharpening. But I would also challenge 
experienced turners to take another 
look at your sharpening skills. A 
second motivation for updating your 
approach is that experienced turners 

are the teachers of new turners. 
Today’s sharpening systems are safer 
and more easily learned. You owe it 
to your students to have evaluated 
today’s choices.	

Dennis Belcher retired from a career in the 
investment world to his lifelong passion 
of working with wood. He is a frequent 
contributor to American Woodturner and 
was a demonstrator at the 2022 Symposium 
in Chattanooga. Dennis is a member of the 
Wilmington Area Woodturners Association 
(North Carolina). You can contact him at 
dennis.m.belcher@gmail.com or visit his 
website, dennisbelcher.com.


