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tool insert is worn away due to cutting or
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EXCAVATING TOOL INSERT

TECHNICAL FIELD
The present invention relates to an excavating tool insert, and more particularly,
to an excavating tool insert which can be still easily identified even when a surface of the
excavating tool insert is worn away.

BACKGROUND ART

An excavating tool insert is coupled to a tool assembly that is used in excavating
oil wells or in cutting works to excavate rock beds that are underground or to cut metals
or other materials. In general, a plurality of excavating tool inserts are mounted to a
cutting tool for use.

An excavating tool insert includes a pillar-shaped support member and a super
hard layer formed at an end of the support member. The support member may be
formed by sintering a tungsten-based material. In order to form the super hard layer on
the support member, a powder material for a super hard layer, such as diamond, is put
into a mold and the support member is also put into the mold, and both are sintered in a
sintering furnace at a high temperature and a high pressure to couple the support
member and the super hard layer as a single unit.

An identification mark is marked on an outer surface of the excavating tool insert
so that the manufacturer, the standards, and components, or the like, of the excavating
tool insert can be displayed to the user. The excavating tool insert can cut rock beds
and so forth as the outer circumferential surface of the super hard layer contacts the rock
beds and cuts the same as the excavating tool rotates during a cutting operation. With
time, the excavating tool insert is worn away.

As a result, the identification mark marked on the outer surface of the excavating
tool insert disappears due to abrasion. If the identification mark is rubbed out, the exact
characteristics of the excavating tool insert cannot be identified, and problems may occur

in selecting a proper replacement excavating tool insert.

DETAILED DESCRIPTION OF THE INVENTION
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TECHNICAL PROBLEM

The present invention provides an excavating tool insert which can be still easily

identified even when the surface of the excavating tool insert is worn away.

TECHNICAL SOLUTION

According to an aspect of the present invention, there is provided an excavating
tool insert including: a support member having a first hardness and a first surface; and a
super hard layer that is coupled to the first surface of the support member and has a
second hardness that is greater than the first hardness, wherein the first surface of the
support member comprises an identification mark that is embossed or engraved, and the
super hard layer is formed to adhere to the first surface of the support member.

The identification mark may be formed to identify the manufacture year,
standards, the name of the company, or the estimated usable period of the excavating
tool insert.

The identification mark may include a number.

The identification mark may include a letter.

The identification mark may include a geometrical figure.

The identification mark may include the brand name or the logo of the company.

ADVANTAGEOUS EFFECTS
According to the present invention, the excavating tool insert includes an
identification mark carved in an interface between the support member and the super
hard layer, and thus, even when a surface of the excavating tool insert is worn away, the

product information of the excavating tool insert can be easily identified.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating an excavating tool insert according to an
embodiment of the present invention;

FIG. 2 is an exploded perspective view of the excavating tool insert of FIG. 1, a
support member and a super hard layer of the excavating tool insert being separate from
each other,;

FIG. 3 is a cross-sectional view taken along a line lil-1ll of FIG. 2;

FIG. 4 is an exploded perspective view of an excavating tool insert according to
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another embodiment of the present invention;
FIG. 5 is a cross-sectional view taken along a line V-V of FIG. 4; and
FIGS. 6A, 6B, and 6C are plan views illustrating excavating tool inserts according

to other embodiments of the present invention.

BEST MODE

The present invention will now be described more fully with- reference to the
accompanying drawings, in which exemplary embodiments of the invention are shown.

FIG. 1 is a perspective view illustrating an excavating tool insert 100 according to
an embodiment of the present invention, FIG. 2 is an exploded perspective view of the
excavating tool insert 100 of FIG. 1, a support member 110 and a super hard layer 120
of the excavating tool being separate from each other, and FIG. 3 is a cross-sectional
view taken along a line llI-lll of FIG. 2.

Referring to FIG. 1, the excavating tool insert 100 includes a support member
110 and a super hard layer 120.

The support member 110 is pillar-shaped, and has a first surface 111.
Referring to FIGS. 1 and 2, the support member 110 is cylinder-shaped; howevér the
present invention is not limited thereto, and thus, the support member 110 can have
other various pillar shapes. The first surface 111 is coupled to the super hard layer 120.

The first surface 111 includes an identification mark 112. The identification
mark 112 is engraved. The identification mark 112 may display the manufacture year,
the name of the company, or the estimated usable period of the excavating tool insert
100.

The support member 110 may be formed of a carbide alloy containing tungsten
(W), tantalum (Té), vanadium (V), titanium (Ti), etc. Also, a binder may be included in
the support member 110 so that materials to be sintered can be easily bonded to each
other. Examples of the binder include cobalt (Co), iron (Fe), nickel (Ni), etc.

For example, the support member 110 may include cobalt-based tungsten
carbide (WC-Co) alloy. The support member 110 may be formed by sintering a
cobalt-based tungsten carbide material. For the sintering operation, a cobalt-based
tungsten carbide material may be put into a mold and sintered.

A mark equal to the identification mark 112 is embossed on the mold. Thus, the
support member 110 is fixed in the mold and sintered, and then the identification mark

112 is finally engraved in the first surface 111 with the form of the mold.
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Alternatively, the identification mark 112 may be formed after the sintering
operation. After sintering the support member 110, the first surface 111 of the support
member 110 may be etched to form the engraved identification mark 112.

The super hard layer 120 is coupled to the first surface 111 of the support
member 110. The super hard layer 120 may include diamond or cubic boron nitride.
The super hard layer 120 may particularly include polycrystalline diamond to increase its
hardness. The super hard layer 120 is formed of a material having greater rigidity than
the support member 110 so as to conduct cutting or excavating operations.

A powder material for forming the super hard layer 120 is put into a mold. Then
the support member 110 is put into the mold such that the first surface 111, which is to
be coupled to the super hard layer 120, contacts a material for forming the super hard
layer 120. Then the materials for forming the super hard layer 120 are sintered at a
high temperature and a high pressure so as to adhere to the first surface 111 of the
support member 110 and fill into the engraved identification mark 112.

Here, the sintering operation may be conducted at a high temperature and a high
pressure of up to 1500C and 6 GPa. In order to maintain such a high temperature and
high pressure, the mold into which the above-described support member 110 and the
super hard layer 120 are input is sealed using a large sealing cell to perform the sintering
operation.  After the sintering operation is completed, the mold on the outer
circumference of the excavating tool insert 100 and the sealing cell are removed, and
processed for use.

The excavating tool insert 100 is coupled to an excavating tool so as to conduct a
cutting operation or conduct an excavating operation while contacting rock beds. With
time, the support member 110 and the super hard layer 120 need to be replaced
because of abrasion caused by contact with the rock beds and so forth. For easy
replacement, the brand name, the manufacturer, the standards, and so forth of the
excavating tool insert 100 are marked on the outer circumferential surface of the
excavating tool insert 100.

However, the outer circumferential surface of the excavating tool insert 100 is
worn away due to repeated cutting operations, and the brand name, the manufacturer,
the standards, and so forth marked on the outer circumferential surface of the excavating
tool insert 100 disappear. Accordingly, it is not easy to identify the type, the
characteristics, and the standards of the excavating tool insert 100 attached to the
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excavating tool over a predetermined period of time.

However, the excavating tool insert 100 according to the current embodiment of
the present invention has the identification mark 112 marked on the first surface of the
support member 110. Also, the first surface 111 of the support member 110 is bonded
to the super hard layer 120, and thus, the identification mark 112 is not exposed during
the cutting operation and the identification mark 112 is not rubbed out even after
repeated cutting operations. As a result, the characteristics of the excavating tool insert
100 can be easily determined and identified.

The identification mark 112 of the excavating tool insert 100 is not exposed to the
outside and thus cannot be distinguished with human eyes. The identification mark 112
of the excavating tool insert 100 may be identified by a non-destructive inspection
method. For example, the identification mark 112 of the excavating tool insert 100 may
be identified by ultrasonic wave inspection; in detail, the identification mark 112 formed
in the first surface 112 of the support member 110 may be identified using a c-scan
method. In the present embodiment, the identification mark 112 formed in the first

.surface 112 of the support member 110 may be identified using a c-scan method;

however, the present invention is not limited thereto, and thus, the first surface 112 of the
support member 110 can be identified with other various non-destructive inspection
methods.

FIG. 4 is an exploded perspective view of an excavating tool insert 200 according
to another embodiment of the present invention. FIG. 5 is a cross-sectional view taken
along a line V-V of FIG. 4.

Referring to FIG. 4, the excavating tool insert 200 includes a support member
210 and a super hard layer 220.

The support member 210 is pillar-shaped, and has a first surface 211 that is
bonded to the super hard layer 220.

The first surface 211 includes an identification mark 212 that is embossed. The
identification mark 212 may display the manufacture year, the company name, or the
estimated usable period of the excavating tool insert 200.

The support member 210 may be formed of a carbide alloy containing tungsten
(W), tantalum (Ta), vanadium (V), titanium (Ti), etc. Also, a binder may be included in
the support member 210 so that materials to be sintered can be easily bonded to each
other. Examples of the binder include cobalt (Co), iron (Fe), nickel (Ni), etc.

For example, the support member 210 may include a cobalt-based tungsten
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carbide (WC-Co) alloy. The support member 210 may be formed by sintering a
cobalt-based tungsten carbide material. For the sintering operation, a cobalt-based
tungsten carbide material may be put into a mold and sintered.

A mark equal to the identification mark 212 is engraved in the mold. Thus, the
support member 210 is fixed in the mold and sintered, and then the identification mark
212 is finally embossed in the first surface 211 with the form of the mold.

Alternatively, the identification mark 212 may be formed after the sintering
operation. After sintering the support member 210, the first surface 211 may be etched,
except for an area for forming the identification mark 212. Finally, the embossed
identification mark 212 can be formed.

The super hard layer 220 is coupled to the first surface 211 of the support
member 210. The super hard layer 220 may also be formed of the materials of the
above-described embodiment.

Powder materials for forming the super hard layer 220 are put into a
predetermined mold. Then the support member 210 is input to the mold such that the
first surface 211, which is to be coupled to the super hard layer 220, contacts the
materials for forming the super hard layer 220. The materials for forming the super
hard layer 220 are sintered at a high temperature and a high pressure such that the
materials for forming the super hard layer 220 adhere to the identification mark 212 and
are filled in a depressed portion of the first surface 211 formed due to the identification
mark 212.

The excavating tool insert 200 according to the current embodiment of the
present invention also includes the identification mark 212 formed in the first surface 211
of the support member 210, which is not exposed during cutting operations like the
previous embodiment. Accordingly, even after repeated cutting process or excavating
operations on rock beds, etc., the identification mark 212 does not disappear. Also, the
identification mark 212 can be identified using a non-destructive inspection method.

FIGS. 6A, 6B, and 6C are plan views illustrating excavating tool inserts according
to other embodiments of the present invention. Here, for convenience of explanation,
only a first surface 311 of a support member 310 is illustrated.

An identification mark 312 may be formed in the first surface 312 of the support
member 310. The identification mark 312 may have various shapes as to the ones
shown. As described above, the identification mark 312 may be embossed or engraved.

The contents of the identification mark 312 may be letters, numbers, or marks, or a
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combination thereof. That is, any contents that identify the excavating tool insert can be
formed in various manners.

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the following

claims.
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CLAIMS
1. An excavating tool insert comprising:
a support member having a first hardness and a first surface; and
a super hard layer that is coupled to the first surface of the support member and
has a second hardness that is greater than the first hardness,
wherein the first surface of the support member comprises an identification mark
that is embossed or engraved, and the super hard layer is formed to adhere to the first

surface of the support member.

2. The excavating tool insert of claim 1, wherein the identification mark is
formed to identify the manufacture year, the standards, the name of the company, or the

estimated usable period of the excavating tool insert.

3. The excavating tool insert of claim 1, wherein the identification mark

comprises a.number.

4, The excavating tool insert of claim 1, wherein the identification mark

comprises a letter.

5. The excavating tool insert of claim 1, wherein the identification mark

comprises a geometrical figure.

6. The excavating tool insert of claim 1, wherein the identification mark

comprises the brand name or the logo of the company.

7. The excavating tool insert of claim 1, wherein the super hard layer

comprises diamond or boron nitride.
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