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What You Need to Know
As with most turning applications, tool choice for grooving operations depends on the details.
A chipbreaker geometry is very useful. The chip breaker folds the chip so that its width is less than the
width of the groove

Q. How does the type of grooving application (radial, groove-turn, etc.) affect tool choice?

A. As with most turning applications, tool choice for grooving operations depends on the details. For
radial grooving operations, tool choice is straightforward. The toolholder needs to have the proper
depth of cut capability to complete the groove, and securely clamp the insert. Choosing the toolholder
with the shortest cutting depth that will do the job is best because the rigidity of the tool has an
influence on tool life of the insert. The more rigidity and clamping force on the insert, the longer it will
last.  Insert choice depends on the workpiece material and the cycle time requirements. By having the
appropriate  geometry for the operation, the chip will be controlled and will easily exit the groove.
Radial grooving operations can be done very effectively with either short single edge inserts, or with the
longer two-edge inserts.

For groove-turning operations, the rigidity of the toolholder is even more important since the forces
during groove turning are at 90° to the tool’s strength. So again, using a tool holder with the shortest
cutting depth that will do the job is best. For groove turning the insert of choice is the longer two-edge
style since the longer inserts are better able to resist the side forces generated in the turning operation.
The geometry of the groove turning insert is also critical: it needs to have very good chip control
properties in both the radial and axial cutting directions. Inserts for groove turning are designed with
the proper chip breaker form around all the cutting edges, although that form may vary significantly
from the front of the insert to the sides to handle the different flow of the chip in axial and radial
grooving.

A general rule for all grooving operations is to choose the widest insert possible that will do the job.
This provides the strongest insert to handle the widely varying forces during the various phases of the
cut, and the insert also has more mass to handle the heat generated especially at the bottom of the
groove.

Q. How can you best avoid work-hardening in grooving operations?

A. Work hardening occurs during metal cutting due to the deformation of the workpiece material below
the cutting edge of the insert. Use an insert with a relatively sharp edge preparation so the cutting edge
creates as little pressure as possible. Ensure that the feed rate is larger than the minimum
recommended for the insert geometry and width.

Q. Is it important to match speeds/feeds to the material type?

A. It is quite important to select feed rate and speed that is appropriate for the workpiece material. This
ensures the best performance of the insert, and the best possible productivity.



Q. What happens when speeds/feeds are incorrect?

A. Bad things. Depending on how far the cutting parameters are from the recommended values, there
can be a wide range of effects. At the very least the tool life will be reduced. Improper parameters can
also lead to chipping of the cutting edge, severe chip control problems, poor surface finish, and other
issues; at its worst it can cause insert fracture and damage to the workpiece and the toolholder.

Q. What role does an insert’s geometry, specifically at the cutting edge, play in grooving?

A. The cutting edge geometry determines the shearing action during the metal cutting process, as well
as the strength of the cutting edge. A sharp and positive cutting edge will shear the workpiece material
with low cutting pressure, and as a result generate less heat and also have less tendency for work
hardening of the workpiece material. The trade-off is that the sharp edge is more susceptible to
chipping from interruptions in the cut or higher feed rates. A stronger and more negative cutting edge
geometry will better withstand higher forces and interruptions, but the price is higher cutting pressures,
more heat generated, and a higher likelihood of work hardening.

Q. Is a chip breaker necessary in these operations?

A. For most situations, a chip breaker geometry is very useful. The only materials that don’t need chip
breaker geometry are cast irons since the material naturally forms only small chips. The chip breaker
folds the chip so that its width is less than the width of the groove – important to minimize contact of
the chip with the walls of the groove so they can be ejected easily. This contraction of the chip prevents
scratching of the groove walls to maintain a good surface finish. 

Q.  What does a “multifunctional” chip breaker do in these operations?

A. The multi-functional chip breaker has a form that varies around the insert cutting edge. The
geometry on the front edge is designed for optimum chip form in radial operations and provides short,
tight chips that are easily evacuated even when cutting low carbon steels like 1018. The chip breaker
geometry on the sides of the insert comes into play during the axial turning phase of groove turning.
Because the forces and material flow are different than in radial operations, the edge geometry and
position of the chip breaking elements need to be different to get proper chip control. Finally, the
corners of the insert are also different in form so that the insert leaves a good surface finish during axial
turning operations.

Q. What role does the tool’s coating play and why would you choose a PVD coating?

A. The coating provides heat and wear resistance to the tool, and provides a barrier to the highly
reactive chips that can quickly wear away unprotected carbide. By keeping the heat away from the core
of the insert, it prevents deformation of the cutting edge that creates higher forces and ultimately insert
failure.

PVD coatings are used for most of the grooving and parting operations for a number of reasons. Since
PVD coatings are thinner and adhere to sharp cutting edges better, the cutting edges can be sharper
than with a typical CVD coated tool. The advantage is that the cutting edge generates lower forces,
which in turn create less heat, and therefore less wear; and along with a very smooth surface, PVD
coatings are less susceptible to built-up edge that is common in stainless steels and high temperature
alloys. The sharper edge also significantly reduces the tool pressure that leads to work hardening of
those alloys susceptible to it.

Another significant factor is the higher toughness of PVD coated tools. This becomes quite important
for parting operations that cut to the center of a solid bar. As the insert cuts to center, keeping the
cutting speed constant requires higher rpm on the spindle. The maximum rpm for the machine is
reached, and at that point the cutting speed drops quickly, eventually reaching zero at the center. The
slower speeds generate high forces on the cutting edge, making it more susceptible to chipping. By
using tougher PVD coated inserts, edge reliability is improved significantly.



For most coating systems there is a trade-off between the higher wear resistance of CVD coatings
containing aluminum oxide and PVD coatings that do not. With the Walter Tiger·tec® Silver PVD
technology, the best of both worlds is provided – sharp edges and smooth coatings along with the
superior heat and wear resistance of aluminum oxide. By providing all these advantages together, the
insert has a wider application range, simplifying application for the customer while providing excellent
performance.

Q. How are chips best removed from the work zone (not including using a chip breaker)?

A. Without a chip breaker, there really aren’t any good ways to control the chips, and turn-grooving
would be extremely difficult. The only option is to use a peck cycle to stop the cutting process and clear
the chip. But that reduces productivity, and the chips are still quite long and cause problems. The chip
breakers developed for grooving over the last 20 years have been a tremendous improvement to the
grooving process.

Key Takeaways
Selecting the right tool is dependant on the turning application.
A general rule for all grooving operations is to choose the widest insert possible that will
do the job.
PVD coating provides heat and wear resistance to the tool, and provides a barrier to the
highly reactive chips that can quickly wear away unprotected carbide.
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