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(57) Abréegée/Abstract:

According to the present invention a male portion (10) for percussive rock drilling is provided comprising sections of reduced cross-
sectional areas, at least one thread (12) for percussive rock drilling provided at a portion (16) at an end of the male portion. The end
of the male portion comprises an abutment surface (14) for transfer of impact waves. The length (L) of the portion (16) Is defined as
the length of a cylinder (C), from a plane (P) of the impact surface, that touches the external diameter (Dy) of the thread, wherein
sald length (L) divided by the external diameter of the cylinder lies within the interval of 1-2. The Intervention further relates to a drill

bit and a threaded joint.

SRR VNEEEN
R 5. sas ALy
O
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




wO 2004/003334 A1 1IN0 O T A0 0 T A DRR O A0

CA 02483951 2004-11-05

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Burcau

(43) International Publication Date

8 January 2004 (08.01.2004)

E21B 17/042

(51) International Patent Classification’:

(21) International Application Number:
PCT/SE2003/000930

(22) International Filing Date: 6 June 2003 (06.06.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

0201989-1 27 June 2002 (27.06.2002) SE

(71) Applicant: SANDVIK AB [SE/SE]; S-811 81 Sandviken
(SE).

(72) Inventors: CARLSTROM, Bo:; Idrottsviagen 24C, S-811
32 Sandviken (SE). BRUNGS, Anders; Tomtnidsvigen
7, S-803 27 Givle (SE). LUNDBERG, Christer; Ul-
vsdtersvagen 15A, S-806 35 Géavle (SE). LILJEBRAND,
Per-Olof; Nygardsgatan 11, S-811 52 Sandviken (SE).

(10) International Publication Number

WO 2004/003334 Al

(74) Agent: CARLSSON, Lars-z&ke; Sandvik AB, Intellectual
Property, S-811 81 Sandviken (SE).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MG, MK, MN, MW, MX, M~Z.,
NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, TJ], TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU,
ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1], TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[ Continued on next page]

(54) Title: MALE PORTION, DRILL BIT AND THREADED JOINT FOR PERCUSSIVE ROCK DRILLING

(57) Abstract: According to the present invention a male portion (10) for percus-
sive rock drilling is provided comprising sections of reduced cross-sectional areas,
at least one thread (12) for percussive rock drilling provided at a portion (16) at an
end of the male portion. The end of the male portion comprises an abutment sur-
face (14) for transfer of impact waves. The length (L) of the portion (16) is defined

16 as the length of a cylinder (C), from a plane (P) of the impact surface, that touches
the external diameter (Dy) of the thread, wherein said length (L) divided by the
external diameter of the cylinder lies within the interval of 1-2. The intervention
further relates to a drill bit and a threaded joint.
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MALE PORTION, DRILL BIT AND THREADED JOINT FOR PERCUSSIVE
ROCK DRILLING

Background of the invention
The present invention relates to a male portion, a drill bit and a threaded joint

for percussive rock drilling.

Prior art

In percussive top hammer drilling in rock, a drill string is intended to be
fastened in a shank adapter in a drilling machine via one end surface of a rod or a
tube. The other end of the rod or the tube is threaded either to another rod or to
another tube or to a drill bit for percussive drilling. The rod or the tube can also be
fastened to the shank adapter or another detail by means of threaded sleeves. A
flush channel runs through the entire drill string in order to lead flush medium to the
drill bit to coil away drill cuttings.

During drilling, the drill string, i.e. crowns, rods, tube, sleeves and shank
adapters, is subjected to mechanical and corrosive attack. This particularly applies
during drilling underground where water is used as flush medium and where the
environment is humid. Corrosion and other attacks are especially serious at the
most stressed parts, that is in thread bottoms and other reductions, that is parts
with small cross-sectional area. The drilling tool is often subjected for bending
moments in connection with the drill bit reaching a skew wall in a cavity in the rock.

In combination with pulsating strain, caused by impact waves and bending

stresses, fatigue or breakage arises.
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Obijects of the invention
An object of the present invention is to considerably improve the resistance

against fatigue in a drill elements for percussive rock drilling.

Another object of the present invention is to considerably improve the
resistance against fatigue in sections of reduced cross-sectional areas in a drill
element for percussive rock drilling.

Still another object of the present invention is to considerably improve the

resistance against fatigue in thread bottoms in a threaded portion in a drill element
for percussive rock drilling.

Brief description of the drawings
These and other objects have been achieved by means of a male portion of a

drill rod, a drill bit and a threaded joint for percussive rock drilling, which have novel
features discussed hereafter with reference to the drawings, wherein:

Fig. 1 shows a male portion of a conventional rod in a side view.

Fig. 2 shows another male portion of a conventional rod in a side view.

Fig. 3A shows a male portion according to the present invention of arod in a
side view. '

Fig. 3B shows a cross-section according to the line B-B in Fig. 3A.

Fig. 3C shows a cross-section according to line C-C in Fig. 3A.

Fig. 3D shows the male portion in a perspective view.

Fig. 4 shows an axial cross-section of a drill bit according to the

present invention.

Fig. 5 shows a threaded joint according to the present invention partially

in cross-section.
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Detailed description of the invention
Each of the rods 1 and 2 for percussive drilling shown in Figs. 1 and 2 is provided

with a threaded male portion 3 at its one end and an identical male portion or a female
portion in the shape of an intemally threaded, sleeve-shaped portion at its other end, not
shown. The male portion 3 is connected in this case to a round rod 4, preferably by
friction welding. The weakest cross-section of the male portion is where the smallest
cross-sectional area is found, shown as the thread clearance 5 and the last thread tumn
6.

At simulated bending test with the aid of the finite element method (FEM) we have
found that it is possible to considerably lower the load at the weakest cross-section of
the male portion and thereby obtain longer life spans for the male portions.

The end of the drill rod 10 for percussive drilling shown in Figs. 3A-3D is
formed with a spigot or male portion 11 according to the present invention
provided with a male thread or external thread12. The drill rod further has a
continuous internal flush channel 13, through which a flush medium, generally air
or water, is led. The end surface of the male portion 11 forms an annular or ring-
shaped abutment surface 14, which when connected to a drill bit, is intended to
abut against a corresponding annular abutment surface at the bottom of a central
recess In the drill bit. The area of the full profile of the thread on the male portion
11 has a smallest first cross-sectional area X, as illustrated by the dashed area in
Fig. 3B. The male portion 11 comprises a last thread turn 15 or a thread exit with
an increased second cross-sectional area relative to the field of the full profile of
the thread, as illustrated by the dashed area Y in Fig. 3C. The smallest
cross-sectional area of the male portion is provided in the area where the thread has
full profile and the second cross-sectional area is measured within the interval of 1
to 5 mm from the first cross-sectional area. The thread 12 is provided at a first part
16 at the end of the male portion. The length L of the part 16 is the length,
measured from a plane P of the impact surface 14, of an imaginary, straight
circular cylinder C that touches the external periphery or external diameter Dy of

the thread, see Fig. 3D. The external diameter Dy of the cylinder C is preferably
smaller than 37 mm. The



CA 02483951 2005-02-08

4

plane P is perpendicular to the centerline CL. The length L divided by the diameter
Dy of the cylinder has a ratio in the range between 1 to 2. The ratio is preferably 1.2
to 1.9 and most preferably 1.3 to 1.6. As an example, male portions with the length
L=57 mm and Dy=32.85 mm have an approximate quotient or ratio 1.7 and male
portions with length L=44.3 mm and Dy=32.85 mm have an approximate quotient
1.3. The abutment surface 14 connects via a chamfer to a spigot 17 that is cylindrical
or conical. The spigot 17 lacks thread and is in certain cases intended to be guided
into a recess in the drill bit when the connection has been mounted. The spigot 17
connects to the thread 12.

The drill bit 20 for percussive drilling shown in Fig. 4 comprises a drill head 21
and a shank or a skirt 22. The drill head 21 and the skirt 22 are formed in one piece. A
common longitudinal center line CL for the drill bit 20 and the male portion 10 is shown
in the figures. The drill bit 20 is provided with a recess 23 provided with an intemal
female thread 24, which will receive the external male thread 12 of the male portion 10.
The drill head 21 of the drill bit according to the present invention is in usual manner
provided with rock cutting means, in the illustrated embodiment having the shape of
cemented carbide inserts, of which a number of circularly positioned penpheral inserts
25 and two front buttons 26 are shown. A number of flushing channels 27 extends
axially between the recess 23 of the drill bit and the front of the drill head 21. An
abutment surface 30, a so-called bottom abutment, is provided at the bottom of said
recess for the abutment surface 14 of the male portion 10.

The thread 24 comprises a thread clearance 28 of reduced cross-sectional area.
The thread 24 is provided at a second part 29 in the recess 23. The length L' of the part
29 is the length, from a plane P' through the impact abutment surface 30, of imaginary,
straight circular cylinder C' which touches the intemal periphery Di of the thread. The
internal diameter Di of the cylinder C' is preferably smaller than 37 mm, and preferably
less than 36 mm. The plane P' is perpendicular to the centerline CL. The length L'
divided by the diameter Di of the cylinder lies has a ratio in the range between 1 to 2.
The ratio is preferably between 1.2 to1.9 and most preferably between 1.3 to 1.6. The

abutment surface 30
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connects via a shoulder to the thread clearance 28. The thread clearance
connects to the thread 24. As an example, drill bits with the length L'=39.7 mm
and Di=29.5 mm have a quotient or ratio of approximately 1.4 and drill
bits with the length L'=562.5 mm and Di=29.5 mm have a ratio of about 1.8.

The length L, L' is calculated from the plane P, P' as long as the thread has
a. full profile. Stated alternétively, a straight circular cylinder should be able to be
positioned over the male portion 10, or to be moved into the recess 23
with a slide fit a distance or a length L, L' from the plane P, P’ until the cylinder
either clears from the thread or abuts against a thickened thread end.

In Fig. 5 a threaded joint 40 according to the present invention is shown
comprising the male portion 10 and the dnll bit 20. The male portion 10 has been
screwed into the drill bit 20 until the abutment surfaces 14 and 30 impacted
against each other. Since the part of reduced cross-sectional area on the male
portion 10 is provided at a relatively short distance from the free end of the
joint 40 the bending stress will be lower there than at conventional joints where
the lever or movement arm is considerably longer. The male portion and the drill
bit include cylindrical surfaces provided axially beyond and radially outside of the
threads for slide fit against each other during mounting.

The invention is premised on a shorter thread giving lower bending stress.
The tension in the last thread turn or the thread clearance is lowered at least 30 %
as compared with known joints. Generally just a few thread tumns, for example two
thread turns on each part, are in engagement with the other part as can be
concluded from Figs. 3A, 4 and 5. With a conventional threaded joint normal tool

life is about 850 m while the new male portion reached about 2050 m before the
joint was considered worn-out.
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CLAIMS

1. A male portion of a rod or tube member for use in percussive rock drilling
comprising sections of reduced cross-sectional areas, at least one thread element
provided adjacent an end of the male portion, said end of the male portion
comprising an abutment surface for transfer of impact waves, said thread element
having a first cross-sectional area at an area where the thread element has full
profile, wherein the length (L) of the portion is defined as the length of a cylinder (C),
from a plane (P) of the abutment surface, where the diameter of the cylinder
coincides with the external diameter (Dy) of the thread element, wherein said length
(L) divided by the external diameter (Dy) of the thread has a ratio generally.in the
range between 1 and 2, said male element having a second cross-sectional area just
beyond said thread portion, said second cross-sectional area being greater than the
first cross-sectional area.

2. The male portion according to claim 1, wherein the smallest cross-sectional area
of the thread element is provided at an area where the thread element has full profile
and in that the second the cross-sectional area is measured within the range of 1 to 5
mm from the first cross-sectional area.

3. The male portion according to claims 1 or 2, wherein the ratio is 1.2 to 1.9, and in
that the external diameter (Dy) of the cylinder C is smaller than 37 mm.

4. The male portion according to claims 1 or 2, wherein the ratio is 1.3 to 1.6.

5. The male portion according to claim 1, wherein it is firmly connected to an end of
a rod or a tube of steel and forms a drill rod and in that the drill rod comprises a
through-going flush channel.

6. A drill bit for percussive rock drilling comprising sections of reduced cross-
sectional areas, said drill bit being provided with a central recess comprising an
internal female thread for percussive rock drilling provided at a portion in the recess,
said recess comprising an abutment surface, wherein the length (L') of the portion is
defined as the length of a straight circular cylinder (C') from a plane (P') of the
abutment surface where the diameter of the cylinder coincides with the internal
diameter (Di) of the thread, and in that the length (L') divided by the internal diameter
(Di) of the thread has a ratio generally in the range between 1 to 2.
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7. The drill bit according to claim 6, wherein the ratio is 1.2 = 1.9, and the internal
diameter (Di) of the cylinder C is smaller than 36 mm.

8. The drill bit according to claim 6, wherein the interval is 1.3 — 1.6.

9. The drill bit according to any one of claims 6, 7 or 8, wherein it is firmly connected
to an end of a rod or a tube of steel and forms a drill rod and in that the drill rod
comprises a through-going flush channel.

10. A threaded joint between a male portion and a drill bit for percussive rock drilling,

said male portion comprising sections of reduced cross-sectional areas, at
least one thread element provided at a first part at an end of the male portion, said
end of the male portion comprising an abutment surface for transfer of impact waves,
said thread element having a first cross-sectional area in an area where the thread
element has full profile, said drill bit comprising sections of reduced cross-sectional
areas,

said drill bit being provided with a central recess comprising an internal
female thread for percussive rock drilling provided at another part of the recess, said
recess comprising an abutment surface, wherein the length (L) of the first part is
defined as the length of a cylinder (C), from a plane (P) of the abutment surface,
where the cylinder touches the external diameter (Dy) of the thread, wherein said
length (L) divided by the external diameter (Dy) of the thread element has a ratio
generally in the range of 1 to 2 and in that the length (L') of the second part is defined
as the length from a plane (P') of the impact surface of a straight circular cylinder (C’)
where this touches the internal diameter (Di) of the thread element, and in that the

length (L") divided by the internal diameter (Di) of the thread has a ratio between 1 —
2.

11. The threaded connection according to claim 10, wherein the ratio is 1.2 to 1.9,

and wherein the diameter (Dy;Di) of the cylinder (C;C') is preferably smaller than
37 mm.

12. The threaded connection according to claim 10, wherein the ratio is 1.3 to 1.6.
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Fig. 5
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