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(54) Method of increasing shearer bit durability

(57) The method for increasing shearer bit durability
is characterised by application of at least two strips (6)
and/or rings (7) of composite metallic substance (1) on

a conical surface (2) of shearer bit (3).
Other variants foresee the creation of a bevel (11)

around the base of a carbide metal sinter insert (5).
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Description

[0001] The subject of the invention is the method for
increasing shearer bit durability by application of at least
two strips and/or rings of composite metallic substance
on conical surface of shearer bit.
[0002] A known method for increasing shearer bit du-
rability consists in applying a layer of homogeneous abra-
sion-resisting material on conical surface of the bit.
[0003] Polish patent specification PL64658 "Shearer
bit" presents a solution where bit body has a pad-welded
working tip inside of which sinter is placed.
[0004] Polish patent specification PL88563 "Coal
shearer bit blade" presents a solution which consists in
placing carbide on pad-welded tip of bit blade working tip.
[0005] The essence of increasing shearer bit durability
according to the invention is that two strips and/or rings
of composite metallic substance are applied on conical
surface of shearer bit.
[0006] It is essential according to this method that con-
secutive strips and/or rings are applied in such a way that
there is a gap left between them preferably wide from
10% to 30% of the width of strip or ring of composite
metallic substance.
[0007] It is also essential that after application of the
first layer of strips and/or rings of composite metallic sub-
stance, the second layer is applied similarly so that the
axis of each strip and/or ring of the second layer was in
the gap between the strips and/or rings of the first layer.
[0008] The essence of the method is also that at least
two strips of composite metallic substance are applied
on conical surface of shearer bit preferably deflected by
the angle from 0° to 60° from the plane passing through
shearer bit symmetry axis and through the beginning or
the end of the strip.
[0009] Another important element is that strips and/or
rings of composite metallic substance are applied with
variable speed of at least one head for laser pad-welding
preferably within the range from 0,10 m/min to 1,50
m/min.
[0010] According to the invention, strips and/or rings
of composite metallic substance may be applied with var-
iable amount of the fed composite metallic substance
preferably within the range from 5 g/min to 200 g/min.
[0011] The essence of the above method is that the
strips and/or rings of composite metallic substance may
be applied with variable chemical composition of the fed
composite metallic substance preferably with variable
content of tungsten carbide.
[0012] Another possibility is that strips and/or rings of
composite metallic substance are applied with variable
width of strips and/or rings preferably within the range
from 0,3 mm to 5,0 mm, or also with variable thickness
of strips and/or rings preferable within the range from 0,2
mm to 4,0 mm.
[0013] There is also a possibility that conical surface
of shearer bit between consecutive at least two strips
and/or rings of composite metallic substance is subject

to laser heat treatment before or after application of at
least two strips and/or rings, there is also a possibility of
their laser heat treatment before and after application of
at least two strips and/or rings.
[0014] Another version of the method is that conical
surface of shearer bit between consecutive at least two
strips and/or rings of composite metallic substance is
subject to laser heat treatment preferably with at least
one laser beam moving preferably with at least one head
for laser pad-welding.
[0015] The essence of the invention is also that alloy
and/or mixture, containing: iron and/or cobalt and/or nick-
el and/or chromium and/or molybdenum and/or manga-
nese and/or carbon and/or silicon carbide and/or tung-
sten carbide and/or titanium carbide and/or aluminium
oxide and/or diamond and/or tantalum carbide and/or
regular boron nitride and/or fullerene and/or graphene
and/or preferably nodular tungsten carbide are used for
composite metallic substance.
[0016] In another solution, alloy and/or mixture, con-
taining preferably: nodular tungsten carbide with granu-
lation from 20 mm to 500 mm preferably from 40 mm to
160 mm and the content from 10% to 80%, preferably
from 60% to 70%, nickel from 5% to 30%, chromium from
5% to 30%, cobalt from 1% to 20%, iron from 1% to 20%,
are used for composite metallic substance.
[0017] There is also a possibility that composite me-
tallic substance is applied on conical surface of shearer
bit with strips preferably wide from at least 5,0 mm and
preferably long at least 30% of the length of insert made
of metal carbide or metals carbides sinter.
[0018] The essence of the invention is also that com-
posite metallic substance is applied on conical surface
of shearer bit with at least two strips passing in the direc-
tion from bit blade to handle and with at least one strip
that passes helically around the insert made of metal
carbide or metals carbides sinter.
[0019] The essence of the invention is also that com-
posite metallic substance is applied on conical surface
of shearer bit with at least two strips and at least one ring.
[0020] There is also a possibility that composite me-
tallic substance is applied on conical surface of shearer
bit with at least one ring.
[0021] In accordance with the invention, a layer of steel
of shearer bit wide preferably from 0,5 mm to 3,5 mm is
removed from the edge of the socket used for fixing the
insert made of metal carbide or metals carbides sinter,
preserving bevelling of made edge.
[0022] The essence of the invention is also that insert
made of metal carbide or metals carbides sinter is mount-
ed in shearer bit at the depth smaller than preferably from
0,5 mm to 5,0 mm in comparison with mounting on a
typical shearer bit, another possible solution is that insert
made of metal carbide or metals carbides sinter longer
preferably from 0,5 mm to 5,0 mm in comparison with
typical insert made of metal carbide or metals carbides
sinter is mounted in shearer bit, another possibility is that
the socket used for fixing the insert made of metal carbide
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or metals carbides sinter is made in such a way that its
edges are lowered preferably from 0,5 mm to 5,0 mm in
comparison with a typical socket.
[0023] The essence of the invention is that composite
metallic substance is applied on conical surface of shear-
er bit with least two layers, whereas preferably consec-
utive layers are created by application of at least one ring.
[0024] The essence of the invention is also that com-
posite metallic substance is applied on conical surface
of shearer bit with least two layers, whereas favourably
the first layer is created by application of at least one ring
and/or strip, and the next layer or layers are created by
means of application of at least two strips.
[0025] An advantage of the method according to the
invention is that it saves the amount of composite metallic
substance applied on conical surface of shearer bit,
moreover, deflection of strips of composite metallic sub-
stance from the plain passing through symmetry axis of
shearer bit forces the turn of the bit in bit socket, which
facilitates the process of uniform wear of shearer bit and
its intrinsic sharpening. Another advantage may also be
the fact that thermal application of another layer of com-
posite metallic substance tempers previous layer and/or
bit handle, which will improve their resistance to impacts.
[0026] An example of execution is shearer bit whose
conical surface was covered with 20 strips of composite
metallic substance, 1,5 mm wide and ca. 1,0 mm thick
and with the length of the strip ca. 30 mm, deviated to
the left by the angle of 30° from the plane passing through
symmetry axis of the bit and the beginning of the strip of
composite metallic substance, at the same time time a
gap of ca. 30% of strip width was left between the strips.
At the same time, the strips of composite metallic sub-
stance were applied, starting with the insert made of met-
al carbide or metals carbides. Composite metallic sub-
stance used for laser surfacing of nodular tungsten car-
bide in a matrix of nickel 15% and chromium 20% with
the content of nodular tungsten carbide 65% and laser
output 2300W.
[0027] The subject of the invention was presented in
the example of execution in figures, where: Fig. 1, Fig.
2, Fig. 3, Fig. 4, Fig. 9, Fig. 10 show shearer bit side view,
and Fig. 5, Fig. 6, Fig. 7 Fig. 8 present shearer bit conical
part intersection.
[0028] Fig. 1 presents shearer bit (3) on conical surface
(2) of which strips (6) of composite metallic material (1)
are applied, fig. 2 presents another variant of the method
according to the invention where strips (6) and strips (8)
of composite metallic substance (1) are applied on con-
ical surface (2), fig. 3 presents another variant of the in-
vention where strips (6) of composite metallic substance
(1) applied on conical surface (2) are deviated to the right
by the angle of ca. 30° from the plane passing through
symmetry axis (4) of shearer bit (3) and passing through
the beginning of strip (6), fig. 4 presents shearer bit (3)
on conical surface (2) of which a ring (7) and strips (6)
of metallic composite substance (1) deviated by the angle
of ca. 30° from the plane passing through symmetry axis

(4) of shearer bit (3) and through the beginning of the
strip (6), are applied.
[0029] Fig. 5 presents the method in accordance with
the invention, where a layer (10) of steel of shearer bit
(3) is removed from the edge of the socket (9) used for
fixing the insert made of metal carbide or metals carbides
sinter (5), preserving bevelling (11) of made edge (12),
fig. 6 presents another variant of the method, where the
insert made of metal carbide or metals carbides sinter
(5) is mounted in shearer bit (3) at the depth smaller than
in comparison with mounting on a typical shearer bit, fig.
7 presents another variant of the invention, where insert
made of metal carbide or metals carbides sinter (13),
longer in comparison with a typical insert made of metal
carbide or metals carbides sinter (5), is placed in shearer
bit (3).
[0030] Fig. 8 presents the method according to the in-
vention, where rings (7) of the first layer are applied on
conical surface (2) of shearer bit (3), whereas a gap (14)
of ca. 30% of ring (7) width is left between the rings and
then rings (7) are applied on that layer in such a way that
the axis of the rings (7) is placed in the gap (14) between
rings (7) of the first layer.
[0031] Fig. 9 presents the method in accordance with
the invention, where rings (7) are applied on conical sur-
face (2) of shearer bit (3), whereas a gap (14) of ca. 30%
of ring (7) width is left between the rings, and then strips
(6) are applied on that layer, which are deviated to the
right by the angle of ca. 30° from the plane passing
through symmetry axis (4) of shearer bit (3) and through
the beginning of the strip (6).
[0032] Fig. 10 presents the method in accordance with
the invention, where a ring (7) is applied helically on con-
ical surface (2) of shearer bit (3), and then strips (6) de-
viated to the right by the angle of ca. 30° from the plane
passing through symmetry axis (4) of shearer bit (3) and
through the beginning of the strip (6) are applied on that
layer.

Claims

1. A method for increasing shearer bit durability char-
acterised in that at least two strips (6) and/or rings
(7) of composite metallic substance (1) are applied
on a conical surface (2) of shearer bit (3).

2. The method according to claim 1 characterised in
that consecutive strips (6) and/or rings (7) are ap-
plied in such a way that there is a gap (14) left be-
tween them that is preferably wide from 10% to 30%
of the width of strip (6) and/or ring (7) of composite
metallic substance (1).

3. The method according to claim 1 or 2 characterised
in that after application of a first layer of strips (6)
and/or rings (7) of composite metallic substance (1),
a second layer is applied in a similar manner so that
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the axis of each strip (6) and/or ring (7) of the second
layer is in the gap (14) between the strips (6) and/or
rings (7) of the first layer.

4. The method according to claim 1 characterised in
that at least two strips (6) of composite metallic sub-
stance (1) are applied on the conical surface (2) of
shearer bit (3) that are preferably deflected by the
angle from 0° to 60° from the plane passing through
symmetry axis (4) of the shearer bit (3) and through
the beginning or the end of the strip (6).

5. The method according to claim 1 characterised in
that strips (6) and/or rings (7) of composite metallic
substance (1) are applied with variable speed of at
least one head for laser pad-welding preferably with-
in the range from 0,10 m/min to 1,50 m/min.

6. The method according to claim 1 characterised in
that strips (6) and/or rings (7) of composite metallic
substance (1) are applied with variable amount of
the fed composite metallic substance (1) preferably
within the range from 5 g/min to 200 g/min.

7. The method according to claim 1 characterised in
that the strips (6) and/or rings (7) of composite me-
tallic substance (1) are applied with variable chem-
ical composition of the fed composite metallic sub-
stance (1) preferably with variable content of tung-
sten carbide.

8. The method according to claim 1 characterised in
that strips (6) and/or rings (7) of composite metallic
substance (1) are applied with variable width of strips
(6) and/or rings (7) preferably within the range from
0,3 mm to 5,0 mm.

9. The method according to claim 1 characterised in
that strips (6) and/or rings (7) of composite metallic
substance (1) are applied with variable thickness of
strips (6) and/or rings (7) preferably within the range
from 0,2 mm to 4,0 mm.

10. The method according to claim 1 characterised in
that alloy and/or mixture containing: iron and/or co-
balt and/or nickel and/or chromium and/or molybde-
num and/or manganese and/or carbon and/or silicon
carbide and/or tungsten carbide and/or titanium car-
bide and/or aluminium oxide and/or diamond and/or
tantalum carbide and/or regular boron nitride and/or
fullerene and/or graphene and/or preferably nodular
tungsten carbide, are used as the composite metallic
substance (1).

11. The method according to claim 1 characterised in
that alloy and/or mixture containing preferably: nod-
ular tungsten carbide with granulation from 20 mm
to 500 mm preferably from 40 mm to 160 mm and the

content from 10% to 80%, preferably from 60% to
70%, nickel from 5% to 30%, chromium from 5% to
30%, cobalt from 1% to 20%, iron from 1% to 20%,
are used as the composite metallic substance (1).

12. The method according to claim 1 characterised in
that a layer (10) of steel of shearer bit (3) with thick-
ness preferably from 0,5 mm to 3,5 mm is removed
from an edge of socket (9) used for fixing an insert
made of metal carbide or metals carbides sinter,
while preserving the bevelling (11) of the formed
edge (12).

13. The method according to claim 1 characterised in
that an insert made of metal carbide or metals car-
bides sinter (5) is mounted in shearer bit (3) at the
depth smaller preferably from 0,5 mm to 5,0 mm in
comparison with mounting on a typical shearer bit.

14. The method according to claim 1 characterised in
that an insert made of metal carbide or metals car-
bides sinter (13) longer preferably from 0,5 mm to
5,0 mm in comparison with typical insert made of
metal carbide or metals carbides sinter (5) is mount-
ed in shearer bit (3).

15. The method according to claim 1 characterised in
that the socket (9) used for fixing the insert made of
metal carbide or metal carbides sinter (5) is made in
such a way that its edges are lowered preferably
from 0,5 mm to 5,0 mm in comparison with a typical
socket.
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