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(54) NEW CUTTING PICK

(67)  The present invention discloses a new cutting

pick, comprising a body, a cutting tooth and a circular 1
frustum peg provided on the body; wherein the cutting

tooth is a polycrystalline diamond composite tooth and

consists of a polycrystalline diamond composite layer

and a hard alloy base seat; the body of the cutting pick

comprises abody upper portion and a body lower portion, |

the body upper portion is provided therein with a hollow & J
structure which is embedded with the cutting tooth part
as well as the circular frustum peg; the body upper portion
is provided at its top with a cone hole; the hard alloy base ke 4
seat of the cutting tooth, the circular frustum peg, and

the cone hole provided at the top of the body upper portion -
are connected together by interference fit. With the above

solution(s) of the present invention, the effect(s) of weld-

ing or hot-pressing on the polycrystalline diamond cutting

teeth can be avoided, the impact resistance and the wear

resistance of the diamond composite teeth can be sig-

nificantly improved, and the service life of the cutting pick

can be significantly prolonged. o

Fig. 1
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Description

TECHNICAL FIELD

[0001] The presentinventionrelates tothefield of road-
way excavation machines, coal winning machines, shield
machines and rotary drilling rigs, and specifically to a
new cutting pick.

BACKGROUND OF THE INVENTION

[0002] Inthe prior art, excavation machines, combined
mining machines, shield machines and rotary drilling rigs
are widely used various coal mine tunnel excavation en-
gineering constructions. The cutting head is a main part
in the excavation machines, combined mining machines,
shield machines and rotary drilling rigs. The cutting pick
is fixed, via a tooth seat, onto the cutting head. The cutting
pick generally uses a hard alloy tooth tip (called as the
hard alloy cutting pick), generally in a shape of a circular
cone, and is directly fixed onto the respective base seat.
During a practical working process, the cutting head, as
the main stressed part, cuts rocks by the cutting pick in
an impacting manner.

[0003] In this case, when facing a rock stratum with a
relatively higher hardness, it bears a relatively larger im-
pact load and friction, and the hard alloy cutting pick ther-
eon wears fast, thus affecting the working efficiency se-
riously.

[0004] Atraditional cutting pick is composed of two por-
tions: the hard alloy tooth head and the cutting pick body
which are generally connected together into one piece
by the high temperature welding or hot-pressing technol-
ogy, with copper as the welding material. During welding,
the high temperature will affect the component structure
in the hard alloy and decrease the strength, wear resist-
ance and impact resistance of the cutting pick, thus re-
ducing the service life of the cutting pick. Therefore, there
is a need for a cutting pick having better impact resistant
strength and wear resistance in production.

SUMMARY OF THE INVENTION

[0005] Inordertosolvethe above technical problem(s),
a new cutting pick is provided according to the present
invention which is high in impact resistance and in wear
resistance.

[0006] According to the present invention, the solu-
tions to solve the above technical problem(s) are provid-
ed as follows:

A new cutting pick, comprising a body, a cutting tooth (1)
provided on the body, and a circular frustum peg (2);
wherein the cutting tooth (1) is a polycrystalline diamond
composite tooth and consists of a polycrystalline dia-
mond composite layer (12) and a hard alloy base seat
(13); the polycrystalline diamond composite layer (12) of
the cutting tooth, as the cutting tooth of the cutting pick,
extends out of the body of the cutting pick; the body of
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the cutting pick comprises a body upper portion (4) and
a body lower portion (5).

[0007] Further, the body upper portion is provided
therein with a hollow structure which is embedded with
the cutting tooth part (1) as well as the circular frustum
peg (2); the body upper portion is provided at its top with
acone hole (8); the hard alloy base seat (13) of the cutting
tooth, the circular frustum peg (2), and the cone hole (8)
provided at the top of the body upper portion are con-
nected by interference fit.

[0008] Further, the body upper portion (4) and the body
lower portion (5) are interconnected together by a screw
thread (6).

[0009] Further, a welding groove (7) is provided at the
site of the interconnection which is connected together
by performing welding to the welding groove, thus form-
ing an integral structure.

[0010] Further, the body lower portion (5) is provided
atits top with a connecting push rod (9) which is in contact
with the hard alloy base seat (13) of the cutting tooth and
the circular frustum peg (2).

[0011] Further, the body lower portion (5) is provided
at its bottom with a clip spring groove (10) which is held
to the base seat of the cutting pick.

[0012] Further, the body upper portion is provided at
its wearing area with a wear resistant layer (3); the wear
resistant layer is formed by surfacing welding a tungsten
carbide welding rod to the wearing area of the body of
the cutting pick using the argon arc welding technology,
and is all coated onto the surface of the body.

[0013] Further, the wear resistantlayer (3) on the body
upper portion of the cutting pick is welded in aring shape,
wherein the tungsten carbide layer by surfacing welding
is added layer by layer in an axial direction of the body,
with its thickness increasing accordingly in a direction
perpendicular to the axial direction of the body.

[0014] Further, the body of the cutting pick is rotation-
ally connected with a tooth seat center.

[0015] Further, the body lower portion is provided at
its middle portion with a cylindrical platform (11) which is
located below the screw thread of the body lower portion.
[0016] According to the present invention, with the
above solutions, the effect(s) of welding or hot-pressing
on the polycrystalline diamond cutting teeth can be avoid-
ed, the impact resistance and the wear resistance of the
diamond composite teeth can be significantly improved,
and the wear resistant layer added to the wearing area
of the cutting pick can improve the wear resistance of the
cutting pick and provide excellent support to the diamond
composite teeth.

[0017] Other features and advantages of the present
invention will be explained hereinafter in the description
or can be understood by implementation of the present
invention. The purpose(s) and other advantages of the
present invention can be achieved and obtained by the
structures specifically indicated in the description, the
claims as well as the accompanying drawings.
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DESCRIPTION OF THE DRAWINGS

[0018] Hereinafter, the present invention will be de-
scribed in detail with reference to the accompanying
drawings to make the above advantage(s) of the present
invention clearer.

Figure 1 is a structural diagram of a cutting pick of
the present invention;

Figure 2 is a structural diagram of a body upper por-
tion and a body lower portion of the new cutting pick
of figure 1;

Figure 3 is a structural diagram of a polycrystalline
diamond composite tooth of the cutting pick of the
present invention; and

Figures 4 and 5 are structural diagrams of a circular
frustum peg of the cutting pick of the present inven-
tion.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0019] Hereinafter, the specific implementations of the
present invention will be further described in detail, in
connection with the accompanying drawings and specific
embodiments. The following embodiments are provided
for explaining the present invention, rather than limiting
the scope of the present invention.

[0020] As shown in figures 1 and 2, the structural dia-
grams of a new cutting pick according to the embodi-
ment(s) of the present invention are provided. The new
cutting pick comprises: a body, a cutting tooth part pro-
vided and a circular frustum peg (2) on the body; wherein
the cutting tooth part comprises a polycrystalline dia-
mond composite layer (12) and a hard alloy base seat
(13); the body of the cutting pick comprises a body upper
portion (4) and a body lower portion (5), the body upper
portion is provided therein with a hollow structure which
is embedded with the cutting tooth part as well as the
circular frustum peg (2), and in addition, the body upper
portion is provided at its top with a cone hole (8); the
polycrystalline diamond composite layer (12) of the cut-
ting tooth, as the cutting tooth of the cutting pick, is higher
than the body. The hard alloy base seat (13) of the cutting
tooth, the circular frustum peg (2) as shown, and the cone
hole (8) provided at the top of the body upper portion are
connected together by interference fit.

[0021] More specifically, the body upper portion (4) and
the body lower portion (5) are interconnected together
by a screw thread. The body upper portion is provided
with an inner screw thread and the body lower portion is
provided with an outer screw thread. The body lower por-
tion is provided at its top with a connecting push rod (9)
which presses against the bottom of the hard alloy base
seat (13) of the cutting tooth and the bottom of the circular
frustumpeg (figure 4). In a preferred embodiment, aweld-
ing groove (7) is provided at the site of the interconnection
which is connected together by performing welding to the
welding groove, thus forming an integral structure.
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[0022] In addition, the body lower portion is provided
at its bottom with a clip spring groove (10) which is con-
nected to the base seat of the cutting pick, wherein the
body of the cutting pick is rotationally connected with a
tooth seat center.

[0023] In an embodiment, during mounting, the hard
alloy base seat (13) of the cutting tooth and the circular
frustum peg (2) are secured into the cone hole by the
pretension force of the screw threads of the body upper
portion and the body lower portion as well as the coop-
eration with the connecting push rod (9); and then the
interconnection site of the upper and lower bodies of the
cutting pick for pretension is welded. Such improvement
results in that the effect(s) of high temperature during
welding or hot-pressing on the bonded structure between
the diamond composite layer and the alloy base seat of
the polycrystalline diamond cutting teeth can be avoided,
and thus the impact resistance and the wear resistance
of the new diamond composite can be significantly im-
proved such that it can be applied to coal seam or rock
stratum mining, to replace the hard alloy.

[0024] In an embodiment, the explanation is provided
referring to figure 3. The cutting tooth comprises the poly-
crystalline diamond composite layer (12) and the hard
alloy base seat (13), the hard alloy base seat (13) is en-
gaged and secured to the cone hole of the body upper
portion of the cutting pick by the circular frustum peg (fig-
ure 4), and during assembling of angle a, the circular
cone face and the inner side face of the circular frustum
peg (figure 4) are completely secured and engaged. The
polycrystalline diamond composite tooth is used as an
excavation tool for cutting rocks, to replace the hard alloy
tooth tip.

[0025] In an embodiment, as shown in figures 1 and
2, atleast a portion of the body upper portion is provided
with a wear resistant layer (3) which is welded in a ring
shape. The wearresistantlayer is coated onto the surface
of the wearing area on the body of the cutting pick. The
wear resistant layer is formed by surfacing welding a
tungsten carbide welding rod to the wearing area of the
body of the cutting pick using the argon arc welding tech-
nology. During welding, a dedicated clamping tool is used
to rotate the body of the cutting pick and also the tungsten
carbide welding rod is surfacing-welded using the argon
arc welding, wherein the body is preheated before weld-
ing andis processed by heat preservation measures after
welding. Thus, the wear resistant effect of the wearing
area of the body can be improved.

[0026] Inanembodiment, as shown in figure 4, the peg
is in a circular frustum shape which is provided on its
circumference with a through groove 14 by machining.
During assembling, the circular coning platform face at
the bottom of the hard alloy base seat (13) and the inner
side face of the circular frustum peg (figure 4) are com-
pletely secured and engaged, and the outer side face of
the circular frustum peg and the circular cone face (8) of
the body upper portion are completely engaged and se-
cured.
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[0027] In an embodiment, the polycrystalline diamond
cutting tooth may be made from the prior diamond com-
posite materials. For example, in a preferred embodi-
ment, during manufacturing, the cutting tooth having a
reasonable size is produced according to the require-
ments of design parameters, and it is formed by putting
the diamond powder and the adhesive onto the hard alloy
and then performing sintering under high temperature
and high pressure.

[0028] Inanembodiment, the body lower portionis pro-
vided at its middle portion with a cylindrical platform (11)
which is located below the screw thread of the body lower
portion.

[0029] In the presentinvention, based on the prior art,
the polycrystalline diamond composite tooth is used as
the cutting tooth of the cutting pick. The improved cutting
pick uses the screw thread to fasten the cutting tooth as
well as the circular frustum peg into the fitting cone hole
of the body. In addition, the wear resistant layer is added
to the wearing area of the cutting pick such that the impact
resistance and the wear resistance of the cutting pick are
improved.

[0030] Moreover, the body of the cutting pick can pro-
vide excellent support to the new diamond composite
teeth. The diamond composite tooth is used as an exca-
vation tool for cutting rocks, to replace the hard alloy
tooth.

[0031] Finally, it should be noted that the above de-
scription is provided only for the preferred embodiments
of the present invention, not for limiting the present in-
vention. Though the present invention is explained in de-
tail with reference to the above embodiments, those
skilled in the art can make amendments to the technical
solutions recorded in the above embodiments or make
equivalent substitutions to some technical features there-
in.

[0032] Any modification, equivalent substitution, im-
provement and the like made within the scope of the spirit
and principle of the present invention should fall within
the protection scope of the present invention. Those
skilled inthe art should understand that the above specific
description is provided only for the purpose of explaining
the present invention, rather than limiting the present in-
vention. The protection scope of the present invention is
defined by the claims and the equivalent solutions there-
of.

Claims

1. Anew cutting pick, comprising a body, a cutting tooth
(1) and a circular frustum peg (2) provided on the
body;
wherein the cutting tooth (1) is a polycrystalline dia-
mond composite tooth and consists of a polycrystal-
line diamond composite layer (12) and a hard alloy
base seat (13); the polycrystalline diamond compos-
ite layer (12) of the cutting tooth, as the cutting tooth
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of the cutting pick, extends out of the body of the
cutting pick; the body of the cutting pick comprises
abody upper portion (4) and a body lower portion (5).

The new cutting pick according to claim 1, charac-
terized in that

the body upper portion is provided therein with a hol-
low structure which is embedded with the cutting
tooth part (1) as well as the circular frustum peg (2);
the body upper portion is provided at its top with a
cone hole (8);

the hard alloy base seat (13) of the cutting tooth, the
circular frustum peg (2), and the cone hole (8) pro-
vided at the top of the body upper portion are con-
nected by interference fit.

The new cutting pick according to claim 1, charac-
terized in that

the body upper portion (4) and the body lower portion
(5) are interconnected together by a screw thread

(6).

The new cutting pick according to claim 3, charac-
terized in that

a welding groove (7) is provided at the site of the
interconnection.

The new cutting pick according to claim 1, charac-
terized in that

the body lower portion (5) is provided at its top with
a connecting push rod (9) which is in contact with
the hard alloy base seat (13) of the cutting tooth and
the circular frustum peg (2).

The new cutting pick according to claim 1, charac-
terized in that

the body lower portion (5) is provided at its bottom
with a clip spring groove (10) which is held to the
base seat of the cutting pick.

The new cutting pick according to claim 1, charac-
terized in that

the body upper portion is provided at its wearing area
with a wear resistant layer (3); the wear resistant
layer is formed by surfacing welding a tungsten car-
bide welding rod to the wearing area of the body of
the cutting pick using the argon arc welding technol-
ogy, and is all coated onto the surface of the body.

The new cutting pick according to claim 7, charac-
terized in that

the wear resistantlayer (3) on the body upper portion
of the cutting pick is welded in a ring shape, wherein
the tungsten carbide layer by surfacing welding is
added layer by layer in an axial direction of the body,
with its thickness increasing accordingly in a direc-
tion perpendicular to the axial direction of the body.
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The new cutting pick according to claim 1, charac-
terized in that

the body of the cutting pick is rotationally connected
with a tooth seat center.

The new cutting pick according to claim 1, charac-
terized in that

the body lower portion is provided at its middle por-
tion with a cylindrical platform (11) which is located
below the screw thread of the body lower portion.
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Fig. 1
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Fig. 2

Fig. 5
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