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Engineering Your Competitive Edge

Technical Tip #131 — Benefits of Using Wiper Inserts
in Turning Applications

Achieve Double Productivity with the Same Surface Finish or a Better
Workpiece Finish

Milling inserts have used wiper technology to improve surface finishes for years.
By applying a facet (flat) or a wiper to the insert, improvements to the milled part

surface are achieved.

This same technology is being applied to turning applications. As a result, in

many applications a subsequent grinding operation can be eliminated.
Figure 1 shows how this technology works. The large “wiper radius” on the insert

edge gives an optimal surface finish on your workpiece.

How it Works
Wiper Insert Standard Insert LEGEND
f - feed
r - corner radius
| Ty — wiper radius
I R3 — surface finish

(Figure 1)

NOTE: The insert "B" dimension changes a little and the nose is not a true radius
all the way around from the tangent points to the cutting edges. (Figure 2)
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The wiper insert provides two major benefits to the user:

By substituting a wiper insert for an insert with a standard radius geometry --
while maintaining the same feed rate per revolution -- the surface finish produced
will be about two times better. For example: You are using a standard negative
insert such as a CNMG432MN at a feed rate of .012 inch / revolution, and can
obtain a 64 RMS. If you switch to a negative wiper insert such as a
CNMG432MW, you can expect to achieve a 32 RMS finish. (See Figure 3)
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You are also able to double the feed rate per revolution while achieving the same
surface finish as with a standard radius turning insert. For example, you are
using a standard negative insert such as a CNMG432MN at a feed rate of .006
inch / revolution and able to obtain a 32 RMS. You can increase the feed rate to
.012 inch / revolution and expect to achieve the same 32 RMS surface finish.
Essentially wiper inserts are applied as higher feed rate alternatives to the same
insert style and grade. (See Figure 3)

Limitations of Wiper Inserts

Due to alterations to the standard wiper insert configuration, inserts have limited
application range. For limitations on C- and W-style negative inserts and C-style
positive inserts, see Figure 4. For example, when using an 80-degree diamond
style insert, (such as CNMG...), the insert must be used in a holder at the 5-
degree (-5) reverse lead (80-degree edge) or with a 15-degree lead (100-degree
edge).
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For limitations on D- and T negative-shaped inserts, and D-shaped positive

inserts, see Figure 5.
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(Figure 5)

KENLOC Toolholders
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SO

O MT B5® inserts require a 3° reverse lead angle and can be
used in SDM, 50U, and 50J style toolholders and boring bars.

For limitations on S-shaped negative inserts, see Figure 6 below.
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Theoretical Surface Finish — Ra vs. Feed Rate
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Concerns

The wiper geometry on the insert creates added tool pressure. This is due to the
slightly higher cutting forces wiper inserts generate, compared to a standard
radius insert. A general rule to follow is wiper inserts will generate nearly twice as
much tool pressure as standard inserts. Be careful when attempting to apply
wiper inserts on parts with a large diameter-to-length ratio or “slender “ or thin-
walled parts.

Additional Benefits of Using Wiper Inserts
in Roughing Applications

Wiper inserts can provide significant advantages in a rough turning operations.
The slightly higher cutting forces generated by the wiper insert is not a factor in a
roughing operation. Consistent results in finishing operations are greatly
influenced by the condition of the workpiece material before the last pass is
taken. If chatter exists after the rough pass, it will continue to the finish pass and
be very difficult to remove. Thus, if a wiper insert is used in the turning operation
prior to finishing, the workpiece will have a superior surface for the final cut by
the finishing tool. This enhanced surface before finishing will improve the ability
of the finishing insert to hold size longer and cut more accurately.

Using wiper inserts for roughing will improve surfaces for better finishing cuts,
regardless if a wiper insert is used for the final finishing cuts. The wiper insert
geometry also provides additional insert strength for longer tool life.

Using a wiper insert for rough or finish turning should be your first consideration.

However, do the research before you select a wiper insert as your tool of choice.
Optimize productivity by increasing feed rates while maintaining surface finish, or
double the feed rate while maintaining finish requirements.

Bottom line: increased productivity, machine uptime, and tool life (in number
of parts machined with the same insert).
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