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Cutting Speed and RPMs

When using a drill press, lathe, or milling machine the rotational speed of the cutting tool or
workpiece is an important component that affects safety, cutting tool lifespan, and workpiece
quality.

The machine tools set this speed in revolutions per minute, or RPMs.

The cutting speeds provided in the Machinery Handbook and other references are peripheral
speeds. This is the rate at which the outer edge of the cutting tool or workpiece travels,
measured in feet per minute.

Converting from the cutting speeds to RPMs requires that you take the diameter of the drill bit,
cutting tool, or workpiece into account.
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Calculating RPM

For calculating RPM from the cutting speeds (FPM) for a drill press, milling machine, or lathe,
the equation commonly used is:

Cutting Speed X 4
RPM = g-p

Diameter

For a drill press, the diameter is the diameter of the drill.
For a milling machine, the diameter is the diameter of your cutting tool.

For a lathe, the diameter is the diameter of your workpiece.
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Calculating RPM - Explanation

To calculate RPM from the surface feet per minute (FPM) cutting speed, the full formula is:

Cutting Sveed
RPM = g-p

"~ Diameter X T

Now, the cutting speed and diameter need to be in the same units, so if your cutting speed is in
feet per minute, and the diameter of the cutting tool or workpiece is measured in inches, you will
need to convert this. To convert feet per minute to inches per minute, you would multiply by 12.

Cutting Speed X 12
RPM = g-p

Diameter X m
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Calculating RPM - Explanation

Cutting Speed X 12
Diameter X &

RPM =

RPM is usually a rough value, as the machine tools do not have the precision to set very specific
speeds. Therefore, it is customary in calculating speeds to approximate 7 as 3. When you do this,
you can simplify the equation:

Cutting Speed X 4
RPM = il

Diameter
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Calculating RPM - Metric

You may be in a situation where you are using metric measurements. The cutting speed is

provided in Meters per minute, and the diameter of the cutting tool or workpiece is measured in
millimeters.

The RPM formula remains the same:
_ Cutting Speed
"~ Diameter X 1

RPM

Estimating © as 3, and converting the cutting speed into millimeters per minute would give:

RPM = Cutting Speed X1000 _ Cutting Speed X333
N Diameter X3 N Diameter
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Speed Adjustments

The calculated cutting speed is a starting point. The final speed used will depend on:

* Condition of the machine
* Type of cutting tools used
* Depth of cut

* Desired surface quality

When in doubt, start slower and speed up
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Example — Drill Press

What speed should you use for a %5” diameter HSS drill when drilling aluminum? The
recommended cutting speed is 200-300 fpm.

Cutting Speed x4
Diameter

RPM =

250 x4
0.5
1000

0.5
= 2000 RPM

Note — We used 250 as the cutting speed as it is the midpoint of the recommended range.
Depending on the workpiece and the condition of the drill press, you may opt to use the higher or lower speed.
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Example - Lathe

What spindle speed should you use for an initial roughing cut on brass with a 3” diameter? The
recommended cutting speed is 160 fpm.

Cutting Speed x4
Diameter

160 x4

3

640

ER

= 213 RPM

RPM =
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Example — Milling Machine

What is the cutting speed for a 6” diameter HSS side cutter, when milling freecutting steel? The
recommended cutting speed is 150 — 250 fpm.

Cutting Speed x4
Diameter

RPM =

200 X 4
6

800
6

= 133.33 RPM

Note — We used 200 as the cutting speed as it is the midpoint of the recommended range.
Depending on the desired finish, depth of the cut, or condition of the machine, you may opt to use the higher or lower
values.
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DOL DISCLAIMER:

“This workforce product was funded by a grant awarded by the U.S. Department of Labor’s
Employment and Training Administration. The product was created by the grantee and does not
necessarily reflect the official position of the U.5. Department of Labor. The U.S. Department of
Labor makes no guarantees, warranties, or assurances of

any kind, express or implied, with respect to such information, including any information on
linked sites and including, but not limited to, accuracy of the information or its completeness,
timeliness, usefulness, adequacy, continued availability, or ownership. This product is copyrighted
by the institution that created it.”

b This work is licensed under a Creative Commons Attribution 4.0 International License.
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