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(54) DRILL BIT
(67)  The present invention relates to a drill bit (100)

for percussion drilling comprising: a drill bit body (101)
intended to extend along an axis A and comprising a front
surface (105), said front surface comprises afirst circular
area (110) arranged transverse and coaxially to axis A,
a second area surface (111) surrounding said first area
surface (110), said second area surface (111) is extend-
ing in an angle o in relation to a plane transverse to axis
A, and a third area surface (112) surrounding said second
area surface (111), said third area surface (112) is ex-
tending in an angle B in relation to a plane transverse to
axis A such that the front surface (105) will have a sub-
stantially convex shape; and a number (n) of buttons
(200) arranged in said second area surface (111) and
third area surface (112), said buttons (200) have a button
body (201) extending along an axis B and a length L
along axis B, said button body (201) has a circular
cross-sectional shape transverse to axis B, a rear end
surface (203) and a forward end surface (204), wherein
the angle o is within the range of 5 -15°, the angle B is
within the range of 30 - 45° and the buttons 200 are ar-
ranged in circular recesses (120) extending substantially
transverse from the second surface (111) and third area
surface (112) into the drill bit body (101), said recesses
(120) have a radius corresponding to the button body
radius (Rb) and a depth corresponding to the length L of
the button body (201) such that the button bodies (201)
are fitted within the drill bit body (101) with the forward
end surface (204) exposed in the second area surface
(111) and third area surface (112).
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Description

Field of the invention

[0001] The presentinvention generally relates to a drill
bit for percussion drilling, and a drill arrangement com-
prising said drill bit.

Technical background

[0002] Within the constructional work sector and the
mining industry percussion drilling, i.e. top hammer drill-
ing, is an established method for drilling vertical bore
holes with a drill bit arranged in the forward end of an
elongated drill string or cable. During drilling, a hammer-
ing impact from a hydraulically driven piston is acting on
the drill string to exert the required force to break the rock
and generate the bore hole.

[0003] There are a number of different sizes and types
of drill bits adapted to generate the desired bore hole in
different types of rocks. However, there is always a need
to improve the drilling performance which could be done
by improvements of the drill bits.

Summary

[0004] It would be advantageous to achieve a drill bit
that fulfills at least some of the needs mentioned above.
To better address one or more of these concerns a drill
bit as defined in the independent claim is provided. Pre-
ferred embodiments of the drill bit are defined in the de-
pendent claims.

[0005] The drill bit for percussion drilling according to
the invention comprises:

a drill bit body intended to extend along an axis A
and comprising a front surface, said front surface
comprises a first circular area surface arranged
transverse and coaxially to axis A, a second area
surface surrounding said first area surface, said sec-
ond area surface is extending in anangle a.in relation
to a plane transverse to axis A, and a third area sur-
face surrounding said second area surface, said sec-
ond area surface is extending in an angle § in relation
to a plane transverse to axis A such that the front
surface will have a substantially convex shape; and
anumber (n) of buttons arranged in said second and
third area surface, said buttons have a button body
extending along an axis B and a length L along axis
B, said button body has a circular cross-sectional
shape transverse to axis B, a rear end surface and
a forward end surface,

wherein the angle a is within the range of 5 to 15°,
the angle B is within the range of 30 to 45° and the
buttons are arranged in circular recesses extending
substantially transverse from the second and third
area surfaces into the drill bit body, said recesses
have a radius corresponding to the button body ra-
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dius and a depth corresponding to the length L of
the button body such that the button bodies are fitted
within the drill bit body.

[0006] The characteristic design of the front surface of
the drill bit according to the invention is very advanta-
geous since the angles of the second and third area sur-
face will increase the distance between the inner ends
of the recesses in which the buttons are fitted. The in-
creased distance improves the strength of the drill bit and
prevents the buttons being accidentally removed from
the drill bit during drilling due to breakage in the drill bit
body.

[0007] Alternatively, the drill bit according to the inven-
tion could be used to increase the number and / or radius
of the buttons arranged in the second and third area sur-
faces without reducing the strength of the drill bit which
will have a positive impact on the drilling performance
and extend the life time of the drill bit.

[0008] In one embodiment of the drill bit according to
the invention, the first circular area surface has a first
radius, the second area surface extends from the periph-
ery of the first area surface to a second radius and the
third area surface extends from the periphery of the sec-
ond area surface to a third radius, said first radius is within
the range of 25to 65 % of the third radius and said second
radius is within the range of 60 to 80 % of the third radius.
A drill bit front surface with these proportions will make
it possible to fit the desired number of buttons in the sec-
ond and third areas and provide the desired increase in
distance between adjacent recesses.

[0009] In one embodiment of the drill bit according to
the invention, the third radius is within the range of 30 to
65 mm.

[0010] In one embodiment of the drill bit according to
the invention, the buttons arranged in the third area sur-
face have a larger button body radius than the button
body radius of the buttons arranged in the second area
surface. The larger buttons in the third area surface is
favorable since the buttons located at the larger distance
from axis A will rotate at higher speed which will increase
the wear. The effect of the larger radius is that the buttons
in the second and third layer will be worn out about si-
multaneously, resulting in extended or optimized life time
of the drill bit.

[0011] In one embodiment of the drill bit according to
the invention, the drill bit body comprises a cylindrical
section intended to be arranged within the recess in the
drill bit body and the length L of the drill bit body is meas-
ured along axis B from the end surface to a plane trans-
verse to axis B arranged in the opposite end of the cy-
lindrical section of the drill bit body.

[0012] In one embodiment of the drill bit according to
the invention, the forward end surface of the buttons has
a half-spherical or convex shape such that the forward
end surface extends from the second area surface and
the third area surface of the drill bit body.

[0013] In one embodiment of the drill bit according to
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the invention, the number of buttons arranged in the third
area surface is within the interval of 8 to 12 and preferably
within the range of 9 to 11. This drill bit configuration
provides excellent drilling characteristics and results in
the wear on the buttons in the first and second areas
being about the same.

[0014] In one embodiment of the drill bit according to
the invention, the buttons in the third area surface have
a button body radius within the range of 5 to 9 mm, and
preferably within the range of 6 to 8 mm. This drill bit
configuration provides excellent drilling characteristics
and results in the wear on the buttons in the first and
second area surfaces being about the same.

[0015] In one embodiment of the drill bit according to
the invention, the ratio between the third radius and the
number of buttons arranged in the third area surface *
button body radius of the buttons in the third area surface
is within the range of 0.6 and 0.8, i.e. the ratio = R3/(n3
* Rb3) is within the range 0.6 to 0.8. This drill bit config-
uration provides excellent drilling characteristics.
[0016] In one embodiment of the drill bit according to
the invention, the number of buttons arranged in the sec-
ond area surface is within the interval of 5 to 10.

[0017] In one embodiment of the drill bit according to
the invention, the ratio between the button body length
and the button body radius of the buttons in the third area
surface, i.e. ratio = L3 / Rb3, and the ratio between the
button body length and the button body radius of the but-
tons in the second area surface, i.e. ratio=L2 / Rb2, both
are within the range of 1.8 to 2.2.

[0018] In one embodiment of the drill bit according to
the invention, the circular recesses in the third area sur-
face and the circular recesses in the second area surface
are arranged such that the distance between the inner
end ofadjacentcircularrecessesis atleast2.5 mmmeas-
ure from outside diameter at two corresponding points
one each on different neighboring recesses being closest
to each other. The characteristic design of the drill bit
front surface increases the distance between adjacent
recesses in the second and third area which makes it
possible to always have a distance of at least 2.5 mm
between adjacent holes.

[0019] In one embodiment of the drill bit according to
the invention, at least two flushing media outlets are ar-
ranged in the front surface, and a groove extending in
substantially radial direction outwards from axis A from
the respective outlet is formed in the front surface. By
having the flushing media lead via the flushing media
outlets particles and gravel removed during drilling are
flushed from the drilling area. This reduces the wear on
the drill bit and enables good contact between the drill
bit and the rock and therefore optimizes drilling perform-
ance.

[0020] In one embodiment of the drill bit according to
the invention, the flushing media outlets are arranged in
the first and / or second area surface.

[0021] In one embodiment of the drill bit according to
the invention, the buttons in the third area surface are
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arranged at substantially the same distance from axis A
and at a substantially constant distance from each other
around the third area surface. The symmetric positioning
ofthe buttons in third area surface ensures reliable drilling
for a long period of time.

[0022] In one embodiment of the drill bit according to
the invention, the drill bit body comprises an peripheral
side surface extending from the periphery of the front
surface towards a rear end of the drill bit, and a number
of grooves are formed in the peripheral side surface and
the front surface, said grooves are arranged between
adjacent buttons in the third area surface and extend
from the third area surface substantially parallel to axis
A towards the rear end of the drill bit. The grooves facil-
itate the transport of free particles and gravel from the
drilling area.

Brief description of the drawings

[0023] The invention will be better understood through
the following illustrative and non-limiting detailed descrip-
tion of preferred embodiments, with reference to the ap-
pended drawings.

Figure 1 is a perspective view of a drill arrangement
comprising a drill string rod and a drill bit.

Figure 2 illustrates a perspective view of a drill bit
according to the invention.

Figure 3 illustrates a side view of the drill bit accord-
ing to the invention.

Figure 4 illustrates a schematic side view of the drill
bit to more clearly illustrate the characteristic design
of the front surface.

Figure 5 illustrates a cross-sectional view of the drill
bitalong axis A, and the forward end of the drill string.
Figure 6 illustrates a cross-sectional view through
the drill bit along line Z - Z in figure 5.

Figure 7 illustrates a cross-sectional view through
the drill bit along line Y - Y in figure 5.

[0024] All figures are schematic, not necessarily to
scale, and generally only illustrating parts which are nec-
essary to elucidate the invention, wherein other parts
may be omitted or merely suggested.

Detailed description of embodiments

[0025] In figure 1 a perspective view of a drill arrange-
ment for percussion drilling is illustrated. The drill ar-
rangement comprises a drill string rod 10 and a drill bit
100. The drill string rod 10 comprises an elongated in-
termediate section 11 extending along a longitudinal axis
A (as seenin figure 2, 4 and 5). In the illustrated embod-
iment, a male coupling 12 is arranged in one end of the
intermediate section 11 and a female coupling 13 in the
opposite end. The male and female couplings are intend-
ed to make it possible to connect the drill bit 100 in the
forward end of the drill string rod 10, and the female cou-
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pling in the rear end of the drill string rod is intended for
connecting further drill string rods to form a drill string
with the desired length by connecting the male coupling
of an identical drill string rod to the female coupling of
the adjacent drill string rod. During drilling, further drill
string rods 10 are connected to extend the length of drill
string 100 as the depth of the bore hole increases. In the
illustrated embodiment male / female couplings are illus-
trated but other coupling arrangements could be used to
adapt the arrangement for different needs.

[0026] During drilling, the rear end of the drill string 10
is connected to a hydraulically driven piston, not illustrat-
ed, arranged to provide the desired axial force and rota-
tion of the drill string, the guide adapter and the drill bit
to conduct the percussion drilling. The design of the drill
string rod, the guide adapter and the drill bit are adapted
to specific needs depending on the different types of rock
materials and the desired bore hole diameter to be drilled.
Larger bore hole diameters require larger dimensions of
the different components to ensure that they are able to
withstand the loads during drilling. The drill string rod
could be embodied in different ways and for example the
intermediate section 10 could have a circular, rectangu-
lar, pentagonal or hexagonal cross-sectional shape as
long as the required strength is ensured. The intermedi-
ate section comprises a passage extending in the center
of the intermediate section through the drill string rod to
direct flushing media through the drill string to the drill bit
arranged in the forward end of the drill string to remove
particles and gravel from the bore hole during drilling.
The flushing media is for example air, water or a mixture
of air and water.

[0027] Figure 2 and 3illustrates a perspective view and
a side view of the drill bit 100 according to the invention.
The drill bit comprises a drill bit body 101 intended to
extend along axis A. The drill bit body has a substantially
cylindrical shape with a circular cross-section transverse
to axis A.

[0028] In the forward end 102 of the drill bit 100, a for-
ward body section 103 with a slightly larger radius is ar-
ranged to support a front surface 105, and in the rear end
106 the drill bit body is ended by a substantially flat rear
surface 107. In the rear surface 107 a female coupling
108 is arranged extending coaxially to axis A in the drill
bit body 101. The female coupling 108 is not visible in
figure 2 or 3 but illustrated in figure 5.

[0029] The front surface 105 has a very characteristic
design and comprises a first circular area surface 110
arranged transverse and coaxially to axis A. The first cir-
cular area has a first radius R1. The first area surface
110is surrounded by a second area surface 111 extend-
ing in an angle o in relation to a plane transverse to axis
A from the periphery of the first area to a second radius
R2. Furthermore, the front surface comprises a third area
surface 112 surrounding said second area. The third area
surface 112 is extending from the periphery of the second
area surface 111inan angle B in relation to a plane trans-
verse to axis A to a third radius R3. The first 110, second
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111 and third 112 area surface are co-axial to each other
such that the front surface 105 will have a substantially
convex shape.

[0030] In order to achieve the desired characteristics
of the drill bit, the angle o is within the range of 5 to 15°
and could be a specific angle there between such as 6,
8, 10, 12 or 14°. And the angle B is within the range of
30 to 45° and could be a specific angle there between
such as 32, 34, 36, 38, 40, 42 or 44°.

[0031] Furthermore, the first radius R1 is within the
range of 25 to 65 % of the third radius R3 and could be
a specific amount there between such as 28, 32, 36, 40,
44,48, 52, 56, 60 or 63%. And said second radius R2 is
within the range of 60 to 80 % of the third radius R3 and
could be a specific amount there between such as 62,
64,66,68,70,72,74, 76 or 78%. This to make it possible
to secure a number of buttons in the second and third
area in a reliable way.

[0032] The drill bit 100 according to the invention could
be embodied in different sizes but the third radius R3
defines the maximum radius of the drill bit body and is in
preferred embodiments of the drill bit 100 within the range
of 30 to 65 mm and could be a specific range there be-
tween such as 32, 36, 40, 44, 48, 52, 56, 60 or 63 mm.
[0033] In the drill bit front surface 105, a number n of
buttons 200 are arranged. The buttons 200 are intended
to form the bore hole in the rock and are made of a ma-
terial that is resistant to wear to ensure the desired drilling
action for a long period of time.

[0034] The buttons 200 could be embodied in different
ways and examples of buttons are illustrated in different
views in figure 2 to 7. Allembodiments comprise a button
body 201 intended to extend along an axis B. The button
body 201 (as referred to in figure 6 and 7) has a circular
cross-sectional shape transverse to axis B with substan-
tially constant radius Rb along the button body, i.e. the
cylindrical section 202. The button body 201 has a rear
end surface 203 and a forward end surface 204. The rear
end surface 203 is either substantially flat, or convex as
the button illustrated in figure 5 to 7, and the forward end
surface 204 has a half-spherical, or convex, shape. The
half-spherical or convex shape ensures that the forward
end surface 204 extends from the front surface 105 of
the drill bit body 101 such that the front end surface 204
will be in contact with the bottom of the bore hole instead
of the front surface 105 of the drill bit body. The inner
ends of the recesses corresponds to the rear end surface
203 of the buttons arranged in the recesses.

[0035] The buttons 200 arranged in the third area sur-
face 112 have a front end surface shape and dimension
selected such that the front end surface of the button has
at least the same radial extension as the third radius RS,
and preferably exceeds the radial extension of the third
radius R3 to ensure that the button 200 will form the bore
hole and the periphery of the drill bit body 101 is prevent-
ed from contact with the side walls of the bore hole.
[0036] The length L of the button body is measured
along axis B and depends on the size of the drill bit the
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button is intended to be used in combination with. The
length of the button body is measured from the rear end
surface 203 to a plane transverse to axis B arranged in
the opposite end of the cylindrical section of the button
body and is intended to be arranged substantially in line
with the first, second or third area of the front surface of
the drill bit. The lengths L2 and L3 for the buttons ar-
ranged in the second 111 and third area surfaces 112
respectively illustrate this length in figures 6 and 7.
[0037] The cylindrical section of the buttons is fitted in
corresponding recesses 120 in the front surface 105 of
the drill bit 100. The recesses 120 extend in a substan-
tially transverse direction from their respective position
in the front surface 105 of the drill bit, i.e. in transverse
direction from the first 110, second 111 or third 112 area
surfaces into the drill bit body. The recesses 120 have a
radius corresponding to the button body radius and a
depth corresponding to the length L of the button body
such that the circular section of the button bodies is fitted
within the drill bit body and are reliably secured in the drill
bit body.

[0038] The center of the recesses 120 is preferably
arranged close to the center of the third or second area
surfaces, i.e. the recesses 120 and buttons 220 in re-
spective area surfaces are arranged at substantially the
same distance from axis A, such that enough of the drill
bit body material remains around the recess to ensure
sufficient strength for the button to be secured in the drill
bit body.

[0039] The buttons 200, and consequently also the re-
cesses 120 formed in the drill bit body, are arranged at
a substantially constant distance from each other around
the third 112 and second 111 area surfaces to ensure
the same strength and characteristics of all button fittings.
[0040] Since the general idea of the drill bit according
to the invention is to provide drill bits that are able to
withstand the high loads that are generated during drill-
ing, the circular recesses in the second area surface are
arranged substantially in the center between the circular
recesses in the third area surface 112 to ensure that the
maximum distance between adjacent recesses is
achieved. In the drill bit according to the invention, the
distance between the inner end of adjacent circular re-
cesses is at least 2.5 mm.

[0041] Preferably the buttons 200 arranged in the third
area surface 112 have a larger button body radius Rb3
than the button body radius Rb2 of the buttons arranged
in the second area to increase the life time of the buttons
in the third area that are rotating at higher speed during
drilling. In preferred embodiments of the drill bit, the but-
tonsinthe third area have a button body radius Rb3 within
the range of 5 to 9 mm, and preferably within the range
of 6 to 8 mm, and could also be 7 mm.

[0042] The number n of buttons in the front surface of
the drill bit depends on the size of the drill bit. In preferred
embodiments of the drill bit the number of buttons ar-
ranged in the third area n3 is within the interval of 8 to
12 and preferably 9, 10 or 11, and the number of buttons
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arranged in the second area n2 is within the interval of 5
to 10 and preferably 6, 7 8 or 9.

[0043] As stated above, the drill bit 100 according to
the invention could be embodied in many different ways
for all preferred embodiments of the drill bit, the ratio be-
tween the third radius R3 and the number of buttons ar-
ranged in the third area (n3) * (button body radius of the
buttons in the third area (Rb3)) is within the range of 0.6
and 0.8, i.e. the ratio = R3/(n3 * Rb3) is within the range
0.6 to 0.8, preferably 0.65, 0.70 or 0.75.

[0044] Furthermore, as stated above, the buttons in
the third area surface 112 has a larger radius than the
buttons in the second area but the ratio between the but-
ton body length L3 and the button body radius Rb3 of the
buttons in the third area, i.e. ratio = L3 / Rb3, and the
ratio between the button body length L2 and the button
body radius Rb2 of the buttons in the second area, i.e.
ratio = L2 / Rb2, both are within the range of 1.8 t0 2.2,
preferably 1.9, 2.0 or 2.1.

[0045] Thedrill bitsillustratedinthe figures furthermore
comprises some buttons 200 arranged in the first area
surface. The buttons in the first area surface 110 prefer-
ably have the same dimensions as the buttons arranged
in the second area surface 111 since they will move at a
lower speed during drilling as a consequence of their
positions close to axis A. The buttons arranged in the
first area surface 110 have the same design as the but-
tons in the second area surface 111 and the third area
surface 112 and are fitted in corresponding recesses in
the first area extending substantially perpendicularly
from the first area into the drill bit body. The number of
buttons in the first area is adapted to the size of the drill
bit but is preferably within the range of number of 2 to 5.
The buttons in the first area surface are positioned at
selected positions in the first area such that the entire
area of the bore hole arranged in front of the first area
will be covered when the drill bit rotates. This means that
the buttons could be arranged asymmetrically on the first
area.

[0046] The drill bit furthermore comprises at least two
flushing media outlets 130 arranged in the front surface
105. The flushing media is provided via the drill string 10
to the drill bit 100 in order to flush residues and gravel
from the bore hole and maintain the desired drilling per-
formance during drilling. The illustrated flushing media
outlets 130 are arranged in the first area 110 and / or
second area surface 111, and a recess 132 extending in
substantially radial direction outwards from axis A from
the respective outlet 130 is formed in the front surface
105 to direct the flushing media and the flushed material
away from the drill bit front surface 105.

[0047] The drill bit body 101 furthermore comprises a
peripheral side surface 115 extending from the periphery
of the third area surface 112 of the front surface 105 and
a number of grooves 134 are formed in the peripheral
side surface 115 and the front surface 105. The grooves
134 are arranged between adjacent buttons 200 in the
third area surface 112 and extend from the third area
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substantially parallel to axis A towards the rear end of
the drill bit to facilitate the transport of flushing material
together with residues and particles from the drilling area
of the bore hole.

[0048] While the invention has beeniillustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. The skilled
person understands that many modifications, variations
and alterations are conceivable within the scope as de-
fined in the appended claims.

[0049] Additionally, variations to the disclosed embod-
iments can be understood and effected by those skilled
in the art in practicing the claimed invention, from a study
ofthe drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. The mere fact that cer-
tain measures are recited in mutually different dependent
claims does not indicate that a combination of these
measures cannot be used to advantage. Any reference
signs in the claims should not be construed as limiting
the scope of the claims.

Claims

1. Drillbit (100) for percussion drilling, said drill bit com-
prising:

a drill bit body (101) intended to extend along
an axis A and comprising a front surface (105),
said front surface comprises a first circular area
surface (110) arranged transverse and coaxially
to axis A, a second area surface (111) surround-
ing said first area (110), said second area sur-
face (111) is extending in an angle o in relation
to a plane transverse to axis A, and a third area
surface (112) surrounding said second area sur-
face (111), said third area surface (112) is ex-
tending in an angle B in relation to a plane trans-
verse to axis A such that the front surface (105)
will have a substantially convex shape; and

a number (n) of buttons (200) arranged in said
second surface (111) and third area surface
(112), said buttons (200) have a button body
(201) extending along an axis B and a length L
along axis B, said button body (201) has a cir-
cular cross-sectional shape transverse to axis
B, a rear end surface (203) and a forward end
surface (204),

wherein the angle a is within the range of 5 to 15°,
the angle B is within the range of 30 to 45° and the
buttons (200) are arranged in circular recesses (120)
extending substantially transverse from the second
area surface (111) and third area surface (112) into

10

15

20

25

30

35

40

45

50

55

the drill bit body (101), said recesses (120) have a
radius corresponding to the button body radius (Rb)
and a depth corresponding to the length L of the but-
ton body (201) such that the button bodies (201) are
fitted within the drill bit body (101) with the forward
end surface (204) exposed in the second area sur-
face (111) and third area surface (112).

Drill bit (100) according to claim 1, wherein the first
circular area surface (110) has a first radius (R1),
the second area surface (111) extends from the pe-
riphery of the first area surface (110) to a second
radius (R2) and the third area surface (112) extends
from the periphery of the second area surface (111)
to a third radius (R3), said first radius (R1) is within
the range of 25 to 65 % of the third radius (R3) and
said second radius (R2) is within the range of 60 to
80 % of the third radius (R3).

Drill bit (100) according to claim 2, wherein the third
radius (R3) is within the range of 30 to 65 mm.

Drill bit (100) according to anyone of the previous
claims, wherein the buttons (200) arranged in the
third area surface (112) have a larger button body
radius (Rb3) than the button body radius (Rb2) of
the buttons arranged in the second area surface
(111).

Drill bit (100) according to anyone of the previous
claims, wherein the button body (201) comprises a
cylindrical section (202) intended to be arranged
within the recess (120) in the drill bit body (101) and
the length L of the button body (201) is measured
along axis B from the end surface (203) to a plane
transverse to axis B arranged in the opposite end of
the cylindrical section (202) of the drill bit body.

Drill bit (100) according to anyone of the previous
claims, wherein the forward end surface (204) of the
buttons (200) has a half-spherical or convex shape
suchthat the forward end surface (204) extends from
the second area surface (111) and the third area
surface (112) of the drill bit body (101).

Drill bit (100) according to anyone of the previous
claims, wherein the number of buttons (200) ar-
ranged in the third area (n3) is within the interval of
8 to 12, and preferably within the range of 9 to 11.

Drill bit (100) according to claim 7, wherein the but-
tons (200) in the third area surface (112) has a button
body radius (Rb3) within the range of 5to 9 mm, and
preferably within the range of 6 to 8 mm.

Drill bit (100) according to claim 7 or 8, wherein the
ratio between the third radius (R3) and the number
of buttons arranged in the third area (n3) * (button
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body radius of the buttons in the third area (Rb3)) is
within the range of 0.6 and 0.8, i.e. the ratio = R3 /
(n3 * Rb3) is within the range 0.6 to 0.8.

Drill bit (100) according to anyone of claims 1 to 7,
wherein the number of buttons arranged in the sec-
ond area (n2) is within the interval of 5 to 10.

Drill bit (100) according to anyone of claims 4 to 10,
wherein the ratio between the button body length
(L3) and the button body radius (Rb3) of the buttons
in the third area, i.e. ratio = L3 / Rb3, and the ratio
between the button body length (L2) and the button
body radius (Rb2) of the buttons in the second area,
i.e. ratio = L2 / Rb2, both are within the range of 1.8
to 2.2.

Drill bit (100) according to anyone of claims 4 to 11,
wherein the circular recesses in the third area and
the circular recesses in the second area are ar-
ranged such that the distance between the inner end
of adjacent circular recesses is at least 2.5 mm.

Drill bit (100) according to anyone of the previous
claims, wherein at least two flushing media outlets
(130) are arranged in the front surface (105), and a
recess (132) extending in substantially radial direc-
tion outwards from axis A from the respective outlet
(130) is formed in the front surface (105).

Drill bit (100) according to claim 11, wherein the
flushing media outlets (130) are arranged in the first
area (110) and / or second area surface (111).

Drill bit (100) according to anyone of the previous
claims, wherein the buttons (200) in the third area
surface (112) are arranged at a substantially the
same distance from axis A and at substantially con-
stant distance from each other around the third area
surface (112).

Drill bit (100) according to anyone of the previous
claims, wherein the drill bit body (101) comprises a
peripheral side surface (115) extending from the pe-
riphery of the front surface (105) towards a rear end
of the drill bit (100), and a number of grooves (134)
are formed in the peripheral side surface (115) and
the front surface (105), said grooves (132) are ar-
ranged between adjacent buttons (200) in the third
area surface (112) and extend from the third area
surface (112) substantially parallel to axis A towards
the rear end of the drill bit.
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