The Tools Essential to
Power Skiving

Cutting tools and strategies hold the key to maximizing machine
performance across the application spectrum

Gottfried Klein, Director of Product Management, Soft Machining Solutions,
Gleason Corporation

Automatic tool change on the Gleason 600/800PS Power Skiving Machine speeds up tool changes between roughing and finishing cuts.
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The rise of power skiving to a preeminent cylindrical gear cut-
ting process has been one of the gear industry’s most compel-
ling success stories in recent decades. What began many years
ago as a promising, but specialized, cutting process alternative for
cylindrical gears with challenging interference contours is now
exceeding performance and application expectations across the
board. A multitude of machine solutions have sprung up seem-
ingly overnight, from dedicated machines to universal 5-axis
machining and turning centers, for soft cutting and hard finish-
ing of internal and external gears ranging from fine pitch mod-
ules of just 0.2 or smaller, to module 9 mm or greater, as well as
for machining shafts, worms and special profiles such as splines
or cycloidal gears. The process, depending on application parame-
ters, has proven to be many times faster than shaping, much more
flexible than broaching and, in some cases of external gears with
small overrun space, can even outperform hobbing. Power skiving
can now be applied to greatly improve the productivity of cutting
everything from small, complex, high-precision gears for electro-
mobility or robotics, to larger gears, where cycle time savings can
add up quickly and quality parameters have never been higher.

Now, if only it were that simple! There’s a reason this process,
more than 100 years old, languished on the gear production
sidelines for so many years. The best possible result can only be
achieved with a particularly rigid machine and drive line that,
as a whole, delivers the necessary stiffness. Furthermore, the
process works best in a complete system all working in concert:
process simulation, production machine, metrology support,
workholding, and—of course—the cutting tools.

Tooling Up for Optimum Results,
Small or Large
Identifying the optimum cutting tools for power-skiving appli-
cations is of critical importance. Simulation software, whether

proprietary or “off the shelf,” enables the end user to simulate
the entire skiving process in advance—an indispensable first
step to determining the most effective process strategy and tool
design. The simulation software analyzes the impact of various
tool geometries and process parameters on chip formation, gear
cutting quality and the collision situation, as well as effects on
cycle time. Gleason has, through long experience and consid-
erable application expertise in the field, been a pioneer in the
development of conical and cylindrical cutting tools ideally
suited to meet the challenging requirements of power skiving.
When coupled with a suitable machine, the performance results
are very impressive. Here are two recent, real-world application
examples of power skiving tools at work, and how customers
have benefited.

Example 1: Internal Gear, Fine Pitch

(0.25 mm Module)

'The workpiece in this case is a “strain wave” cylindrical internal
gear, with 320 teeth, cut on a Gleason 100PS Power Skiving
Machine. Strain wave gears are commonly used in industrial
robots where backlash-free, very high precision performance
is of the utmost importance. This particular workpiece con-
sists of an internal gear, which meshes with a flexible cylinder
with an external gear. The internal gear is an excellent candi-
date for power skiving. While the external meshing gear can
be hobbed, a shaping operation would typically be used to pro-
duce the internal gear teeth. However, in the case of this small-
module internal gear with a high number of teeth, power skiv-
ing proved to be the perfect alternative to achieve significant
improvements in productivity and quality. For this application,
Gleason provided a conical, solid-carbide tool with AlCroNite
Pro coating. The tool featured quality AA, 163 teeth, designed
for a 10-degree cross-axis angle. The power skiving application
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Simulating the power skiving process is a vital first step that helps determine the most effective process strategy and tool design.
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Example 1—Conical, a solid-carbide tool with AlCroNite
Pro coating for power skiving of strain wave gears in
robotic drives. Cutting time is just 0.6 min—much faster
than conventional shaping.

resulted in a total cutting time of just 0.6 min, performed in
four cuts. Gear quality was exceptional as well: an I'T5 acc ISO
1328 was achieved, with most criteria even better. Note that,
with the solid-carbide tool, resharpening and recoating can be
used, extending tool life to the point where the profile no longer
meets the requirements.

Example 2: Large Internal Gear
(9.5 mm Module)
Power skiving of internal gears with modules 2-4 mm is rea-
sonably common today. For larger modules, however, profile
milling or shaping is still considered the norm. However, this
recent example—an internal gear, 60 teeth, 600 mm in diam-
eter, module 9.5 mm-—demonstrates how the power skiving
process is inherently faster than traditional processes for soft
cutting of workpieces this large, or larger. In this case, the power
skiving time was just 45 minutes, as compared with profile mill-
ing (approx. 65 minutes) and shaping (approx. 290 minutes).
For this application, Gleason chose to optimize the process in
two steps: 15 roughing cuts with a carbide-inserted tool in qual-
ity B and then finishing with a solid PM-HSS quality AA cut-
ter. Both cutters featured AlCroNite Pro coating. Additionally,
the Gleason 600/800PS Power Skiving Machine was equipped
for automatic tool change between roughing and finishing cuts.
Why a two-tool process? It delivers the lowest tool cost
and improves cycle time. Tool wear during roughing is high,
so instead of using an HSS tool which needs frequent recon-
ditioning, a carbide-inserted tool is used so that carbide
inserts can be quickly exchanged in-house. This carbide-
insert roughing cutter also delivers high roughing speeds of
120 meters per minute. Conversely, tool life of the HSS tool
is much higher when finishing only, thus requiring recondi-
tioning less often. With the HSS, AlCroNite Pro coated fin-
ishing tool, three finishing cuts are made: the first in double-
flank cutting mode to remove most of the material from both
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Example 2—A two-step process using a carbide-inserted roughing tool (left)
and a solid PM-HSS finishing tool (right) delivers much faster cycle times with
very low tool cost vs. profile milling or shaping operations typically used to
produce an internal gear of this size (9.5 module).

flanks simultaneously, and then the last two single flank cuts,
removing minimal material for the best possible quality and
implementing potential flank and profile corrections.

It is also interesting to note that deburring could be done
completely on the machine. For deburring of the lower face,
the back side of the teeth on the finishing cutter could be used.
The burr is removed with a cutting motion away from the
tooth gap in the direction of the tooth so that no burr remains
bent back into the tooth gap.

This two-tool power skiving strategy results in lower tool cost
per gear and a competitive cutting time. Despite a total cycle time
of just 46 min (including automatic change of cutter between
roughing and finishing and automatic workpiece change) very
good quality is achieved; with IT5 acc. to DIN 3962 for profile
and lead and single pitch error. Run out and accumulated pitch
error is largely dependent on pre-machining quality.

Summary

Consider the benefits of sourcing your power skiving tools from
an expert company. Gleason power skiving tools are designed,
manufactured, and supported by facilities in the US, Europe,
and Asia. They are compatible not only with Gleason’s complete
PS series of Power Skiving Machines but also with non-Glea-
son dedicated and universal machines. These two tool examples
exemplify the opportunities available to gear manufacturers
today to enhance productivity, reduce tool costs, and achieve
high-quality gears by employing the right tools and leveraging
this remarkable process.
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