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(57) Abstract

A toolholder (10) for removing material from a workpiece (18) wherein the workpiece and toolholder are rotatable with respect to
one another. The toolholder includes a body (12) having a plurality of pockets (14, 16). A roughing insert (28) is carried in one of the
pockets of the body. The roughing insert presents a roughing edge. The roughing insert is of a first grade. A finishing insert (30) is carried
in another of the pockets of the body. The finishing insert presents a finishing edge. The finishing insert is of a grade different than that

of the roughing insert.
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TOOLHOLDER FOR ROUGHING AND FINTSHING A WORKPIECE

BACKGROUND OF THE TINVENTION

The invention pertains to a toolholder for
roughing and finishing a workpiece, as well as a method
of using the same. More specifically, the invention
pertains to a toolholder for roughing and finishing a
workpiece, and a method of using the same, which
provides an acceptable workpiece surface finish after
only one pass of the toolholder relative to the
workpiece.

In a typical material removal operation
wherein the workpiece and the cutting insert move and
rotate relative to each other, there are three basic
components. These components comprise the cutting
insert, the toolholder that carries the cutting insert,
and the workpiece material. Typical material removal
operations for which this invention is suitable include
turning, threading, drilling, boring, and planing. In
some of these types of material removal operations, the
toolholder carries one or more cutting inserts in such
a fashion that only one type of cutting insert engages
the workpiece at any given time.

Although the specific process varies
depending upon the workpiece material and the desired
end result, many machining operations includes at least
two cuts on, or passes relative to, the workpiece. In
the typical first (or roughing) cut, a roughing insert
engages the workpiece so as to remove a preselected
volume of material therefrom so as to achieve a desired
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dimension and surface finish of the workpiece. After
completion of the roughing cut, the roughing insert is
either replaced by a finishing insert, or the roughing
insert moves out of position and a finishing insert
indexes into position, wherein the finishing insert
engages the surface of the workpiece which has already
been machined by the roughing insert so as to machine
the workpiece to a desired final dimension and surface
finish.

While the earlier arrangeménts of toolholders
by which the roughing insert and a finishing insert
sequentially engage the workpiece achieve satisfactory
results, there remains room for improvement. This is
especially the case with respect to the operating
efficiencies associated with earlier processes in which
the roughing insert and the finishing insert
sequentially engage the workpiece.

In this regard, it would be desirable to
provide a toolholder that carries both a roughing
insert and a finishing insert so that the workpiece is
roughed and finished in only one cut in contrast to a
plurality of cuts. The efficiency of the overall
machining process improves upon a decrease in the
number of cuts necessary to produce a workpiece with
the proper final dimension and final surface finish.

SUMMARY OF THE TINVENTION

It is an object of the invention to provide a
toolholder that carries both a roughing insert and a
finishing insert so that the workpiece is roughed and
finished in only one cut in contrast to a plurality of
cuts. :

In one form thereof, the invention is a
toolholder for removing material from a workpiece
wherein the toolholder and the workpiece are rotatable
with respect to one another. The toolholder comprises a
body which has a plurality of pockets wherein a
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roughing insert is carried in one of the pockets of the
body. The roughing insert presents a roughing edge. The
roughing insert is of a first grade. A finishing insert
is carried in another of the pockets of the body. The
finishing insert presents a finishing edge. The
finishing insert is of a grade different than that of
said roughing insert.

In another form thereof, the invention is a
toolholder for removing material from a workpiece
wherein the workpiece and the toolholder are rotatable
with respect to one another. The toolholder comprises a
body having a plurality of pockets. A roughing insert
is carried by the body. The roughing insert presents a
roughing edge. A finishing insert is carried by the
body. The finishing insert presents a finishing edge.
The finishing edge of the finishing insert is sharper
than the roughing edge of said roughing insert.

In still another form thereof, the invention
is a toolholder for removing material from a workpiece
wherein the toolholder and the workpiece are rotatable
with respect to one another. The toolholder comprises a
body having a plurality of pockets. A roughing insert
is carried by the body and presents a roughing edge. A
finishing insert is carried by the body and presents a
finishing edge. The body includes a forward face. The
finishing edge of the finishing insert projects a
greater distance from the forward face of the body than
does the roughing edge of said roughing insert.

In still another form thereof, the invention
is a method of removing material from a workpiece
comprising the steps of: providing a toolholder with a
face, the face containing a forward pocket and a
rearward pocket; providing a roughing insert being
positioned with the forward pocket wherein said
roughing insert is of one grade; providing a finishing
insert being positioned within the rearward pocket
wherein the finishing insert is made from a grade
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different from the grade of each said roughing insert;
moving the toolholder and workpiece relative to one
another so that the roughing insert first engages the
workpiece and then the finishing insert then engages
the surface of the workpiece already engaged by the
roughing insert.

BRIEF DESCRIPTION OF THE DRAWINGS

The following is a brief description of the
draWings that form a part of this patent application:

FIG. 1 is a side view of a specific
embodiment of a toolholder of the invention illustrated
in engagement with a workpiece that is in rotation
about its central longitudinal axis;

FIG. 2 is a perspective view of the thin film
diamond roughing insert of the specific embodiment of
FIG.1;

FIG. 3 is a top view of the roughing insert
of FIG.2;

FIG. 4 is a side view of the roughing insert
of FIG.2;

FIG. 5 is a perspective view of a finishing
insert, which has a polycrystalline diamond composite
tip, of the specific embodiment of FIG.1;

FIG. 6 is a top view of the finishing insert
of FIG. 5; and

FIG. 7 is a side view of the finishing insert
of FIG.5.

DETATLED DESCRIPTION OF A PREFERRED EMBODIMENT

Referring to the drawings, FIG. 1 depicts a
specific embodiment of the toolholder of the invention,
generally designated as 10. The toolholder 10 includes
a body 12 along with pockets 14 and 16.

FIG. 1 also illustrates a workpiece,
generally designated as 18, which rotates about its
central longitudinal axis A~A. The workpiece 18
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presents three surface conditions; namely, a pre-
machined surface 22, a roughened surface 24, and a
finished surface 26.

. The pre-machined surface 22 is the surface
condition of the workpiece prior to the commencement of
any machining operation thereon.

The roughened surface 24 is the result of
machining of the workpiece 18 by a roughing insert 28.
As shown in FIG. 1, the roughing insert 28 is held in
pocket 14 of the toolholder body 12.

The finished surface 26 is the result of
machining of the workpiece by a finishing insert 30. As
shown in FIG. 1, the finishing insert 30 is held in
pocket 16.

The toolholder body 12 includes two bésic
parts; namely, a forward part 32 and a rearward part
36. These parts 32, 36 are movable relative to one
another so that as the toolholder 10 comes to the end
of a cut with the roughing insert 28, the forward part
32 of the toolholder body 12 retracts away from the
workpiece, with the rearward part 36 not moving, so
that the toolholder 10 may continue to move relative to
the workpiece whereby the finishing insert 30 can
finish the cut. ‘

In the specific embodiment illustrated in the
drawings, the roughing insert 28 is of an SPGN-422
style of insert ("American National Standard for
Cutting Tools- Indexable Inserts Identification
System", ANSI Standard B212.4-1986), which is a two-
nose radius insert. As shown in FIGS. 2 through 4, the
roughing insert 28 includes a top surface 32, a bottom
surface 34, and four side surfaces 36, 38, 40 and 42.
The 56inder of adjacent side surfaces (36, 38, 40, 42)
forms four corners (44, 46, 48, 50) that are radiused a
radius "R1". (See FIG. 4). The side surfaces (36, 38,
40, 42) are disposed at an angle "B" (see FIG. 4) with



WO 97/09146 PCT/US96/12417

10

15

20

25

30

35

respect to a plane perpendicular to the top surface 32
that equals 11 degrees.

Roughing insert 28 has a thin film of diamond
thereon. Roughing insert 28 is commercially available
as a KCD25 insert from Kennametal Inc. of Latrobe,
Pennsylvania. The thin diamond film style of roughing
insert is a subject of pending U.S. Patent Application
Serial No. 08/159,272 filed on November 30, 1993
entitled "DIAMOND COATED TOOLS AND PROCESS FOR MAKING",
and assigned to the assignee of the present ‘
application. U.S. Patent Application Serial No.
08/159,272 filed on November 30, 1993 entitled "DIAMOND
COATED TOOLS AND PROCESS FOR MAKING" is hereby
incorporated by reference herein. Due to the nature of
the process of applying the thin diamond film to the
substrate of the insert, the cutting edges (or roughing
edges) of the roughing insert 28 are not as sharp. as
one would desire them to be. This is due to the fact
that the substrate is honed prior to the application of
the diamond coating. Although the roughing insert of
the specific embodiment has a thin diamond film
thereon, there is no intention to limit the scope of
the invention to this specific type of roughing insert.

Referring to FIGS. 5 through 7, these
drawings illustrate an embodiment of a finishing insert
30. The specific geometry of the finishing insert 30 is
a three-nose radius style of insert, and this insert
functions as the finishing insert 30 in this specific
embodiment. The use of a three-nose radius insert is
not intended to limit the scope of the present
invention.

Finishing insert 30 includes a top surface
54, a bottom surface 56, and four side surfaces 58, 60,
62, and 64. The joinder of adjacent side surfaces forms
four corners 66, 68, 70 and 72 that are radiused a
radius "R2". (see FIG. 6) As shown in FIG. 7, the side
surfaces are disposed at an angle "O" with respect to a
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plane perpendicular to the top surface 54 that equals
11 degrees.

Referring to FIGS 5 and 6, the finishing
insert 30 has a polycrystalline diamond tip 76 that
defines the top cutting edge (or finishing edge) 77
thereof. The use of a polycrystalline diamond tip 76
results in a finishing insert 30 that has a very sharp
cutting edge 77. The wiping edge 77 of the finishing
insert 30 is sharper than the cutting edge of the
roughing insert 28.

The present disclosure describes a specific
embodiment of a toolholder wherein there are three
distinct differences between the roughing insert and
the finishing insert. One area of difference lies in
the grade of the inserts in that the finishing insert
is a different grade from that of the roughing insert.
A second area of difference lies in the surface
roughness of the cutting edges of the insert in that
the cutting edge of the finishing insert is sharper,
and produces a smoother workpiece surface finish, than
does the cutting edge of the roughing insert. A third
area of difference lies in the distance the exposed
cutting edges project from the forward face of the
toolholder head. More specifically, the cutting edge of
the finishing insert projects a greater distance from
the forward face than does the cutting edge of the
roughing insert.

In operation, the workpiece 18 rotates about
its longitudinal axis A-A in the direction of the arrow
WB" . The toolholder 10 then moves in the direction "C"
relative to the workpiece. The direction "C" is
generally parallel to the central longitudinal axis A-A
of the workpiece.

As can be appreciated, the first cutting
insert to engage the surface of the workpiece is the
roughing insert 28. This roughing insert 28 removes
material from the workpiece to a specific depth "D"
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(roughened surface 24) having a specified surface
roughness. The finishing insert 30 next engages the
roughened surface 24 so as to remove material to a
depth "E" from the roughened surface to form the
finished surface 26. The finished surface 26 is of a
specified roughness. The end result of the above
operation to, in one pass of the toolholder relative to
the workpiece, produce a finished product that has a
specified surface roughness and dimension.

It is specifically contemplated that the
toolholder of the present invention, in addition to the
turning tool shown in Figure 1, may also be a drill or
boring bar, for example, having at least one roughing
insert and at least one finishing insert thereon.

| All documents referred to in this
specification are hereby incorporated by reference
herein.

Other embodiments of the invention will be
apparent to those skilled in the art from a
consideration of the specification or practice of the
invention disclosed herein. It is intended that the
specification and examples be considered as
illustrative only, with the true scope and spirit of
the invention being indicated by the following claims.
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WHAT IS CLATMED IS8:

1. A toolholder for removing material from
a workpiece wherein the toolholder and the workpiece
are rotatable with respect to one another, the
toolholder comprising:

a body having a plurality of pockets;

a roughing insert being carried in one of the
pockets of the body, the roughing insert presenting a
roughing edge, the roughing insert being of a first
grade of material;

a finishing insert being carried in another
of the pockets of the body, the finishing insert
presenting a finishing edge, the finishing insert being
of a second grade of material different than that of
said roughing insert; and

wherein said body is selected from turning,
drilling and boring tool bodies.

2. The toolholder of claim 1 wherein the
roughing edge of the roughing insert projects a first
distance from the forward face of the toolholder; the
finishing edge of the finishing insert projects a
second distance from the forward face of the
toolholder; and the first distance being less than the
second distance.

3. The toolholder of claim 1 wherein the
finishing edge of the finishing insert produces a
smoother workpiece surface finish that the roughing
edge of said roughing insert.



WO 97/09146 PCT/US96/12417

10

15

20

25

30

35

-10-

4. The toolholder of claim 1 wherein said
roughing insert comprises a substrate having a diamond
film thereon so as to overlay the roughing edge of said
roughing insert.

5. The toolholder of claim 4 wherein the
finishing insert presents a polycrystalline diamond
composite portion that defines the finishing edge.

6. The toolholder of claim 1 wherein the
workpiece rotates relative to the toolholder.

7. The toolholder of claim 1 wherein the
toolholder rotates relative to the workpiece.

8. The toolholder of claim 1 wherein the
body of the toolholder includes a pair of portions, one
of the portions carries the roughing insert, the one
portion being movable with respect to the other one of
the portions.

9. A toolholder for removing material from
a workpiece wherein the workpiece and the toolholder
are rotatable with respect to one another, the
toolholder comprising:

a body having a plurality of pockets; _

a roughing insert being carried by the body,
the roughing insert presenting a roughing edge;

a finishing insert being carried by the body,
the finishing insert presenting a finishing edge: and

the finishing edge of the finishing insert
being sharper than the roughing edge of said roughing
insert.

‘ 10. The toolholder of claim 9 wherein the
roughing insert is made from a selected grade of
material, and the finishing insert is made from a grade
of material different from that of the roughing insert.

11. The toolholder of claim 9 wherein the
body includes a forward face, the finishing edge of the
finishing insert projects a greater distance from the
forward face of the body than does the roughing edge of
said roughing insert.
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12. A toolholder for removing material from
a workpiece wherein the toolholder and the workpiece
are rotatable with respect to one another, the
toolholder comprising:

a body having a plurality of pockets;

a roughing insert being carried by the body
and presenting a roughing edge;

a finishing insert being carried by the body
and presenting a finishing edge;

the body includes a forward face, the
finishing edge of the finishing insert projects a
greater distance from the forward face of the body than
does the roughing edge of said roughing insert; and

wherein said body is selected from the group
of turning, drilling and boring tool bodies.

13. The toolholder of claim 12 wherein the
roughing insert is made from a selected grade of
material; and the finishing insert is made from a grade
of material different from that of the roughing insert.

14. The toolholder of claim 12 wherein the
finishing edge of the finishing insert is sharper than
the roughing edge of each said roughing insert.

15. A method of removing material from a
workpiece comprising the steps of: '

providing a toolholder with a face, the face
containing a forward pocket and a rearward pocket;

providing a roughing insert being positioned
with the forward pocket wherein said roughing insert is
of one grade of material;

providing a finishing insert being positioned
within the rearward pocket wherein the finishing insert
is made from a second grade of material different from
the grade of each said roughing insert;

moving the toolholder and workpiece relative
to one another so that the roughing insert first

engages the workpiece and then the finishing insert
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then engages the surface of the workpiece already
engaged by the roughing insert; and

wherein said method is selected from the
group of turning, drilling and boring.

16. The method of claim 15 wherein said
roughing insert comprises a substrate with a thin
diamond film thereon so as to overlay a roughing edge
thereof

17. The method of claim 15 wherein the
finishing insert has a polycrystalline diamond
composite portion which defines a finishing edge.

18. The method of claim 15 wherein said
roughing insert has a roughing edge, the finishing
insert has a finishing edge, and the roughing edge of
said roughing insert projects a greater distance from
the forward face of the toolholder than does the
finishing edge of the finishing insert.

19. The method of claim 15 further including
the step of retracting the roughing insert away from
the workpiece after the completion of the engagement of
the workpiece by the roughing insert.

20. The method of claim 15 further including
the step of rotating the workpiece relative to the
toolholder, and where the moving step includes moving
the toolholder relative to the rotating workpiece.
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