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(57) Abstract

A hollow bar (3) and a method of manufacturing the hollow bar are disclosed. Typically, the hollow bar is a threaded rock
bolt or a drill rod. The hollow bar (3) comprises two or more elongate members (21a, 21b) connected together along the longitudi-
nal edges (41) of the members (21a, 21b). The method comprises rolling the members (21a, 21b) and welding or gluing the mem-
bers (21a, 21b) together along the longitudinal edges (41) of the members (21a, 21b).
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HOLLOW BARS AND METHOD OF MANUFACTURE

The present invention relatés to hollow bars,
particularly hollow bars that are suitable for use as rock
bolts and drill rods, and to a method of manufacturing

hollow bars.

A known method, commonly referred to as the
“pierced-billet method", of manufacturing hollow drill rods
comprises drilling a billet of steel, typically up to 150mm
in diameter and 1.2m in length from both ends to form a
hole that is approximately 20-30mm in diameter and
inserting a manganese steel mandrill into the hole. The
method further comprises heating the billet with the
mandrill inside to about 1150°C and then passing the
billet/mandrill through a series of rolls to form the
required transverse section (i.e. round, square, hexagonal
etc) and to reduce the external diameter to the required
dimensions. The method further comprises allowing the
rolled billet/mandrill to cool and removing the mandrill to
form the final product of a rolled steel bar having a
central hole and the required external profile and
dimensions. In order to remove the mandrill from the
rolled billet/mandrill the mandrill is gripped and pulled
in tension to reduce its diameter slightly and the mandrill

ig cut while in tension so that it flies out of the billet.

The method involves several steps and also
necessitates the use of a special manganese steel for the

mandrill which has to be scrapped after being removed from



WO 94/07619 PCT/AU93/00486

10

15

20

25

30

2

the rolled steel bar. Consequently, the method is
relatively expensive and is not suited to large scale

production as would be required for rock bolts.

A known method of manufacturing tubes comprises
rolling a long, flat strip of steel into a round shape and
then continuously welding the two sides of the strip
together to form a tube. In practice, the method is
carried out on a continuous basis and the welding is

completed very quickly.

The method can produce tubes of different sizes
within limits, although it is very difficult to produce a
relatively thick walled tube as would be required for rock
bolts without the further step of "sinking" the tube
through a die to reduce the outside diameter and at the
gsame time to increase the wall thickness. In addition, it
is very difficult to roll a profile on the outside of the
tube as would .be required for rock bolts of the type having

an external threaded profile.

It is an object of the present invention to
provide a method of manufacturing hollow bars which
alleviates the disadvantages of the known methods described

in the preceding paragraphs.

According to the present invention there is
provided a method of manufacturing a hollow bar,

comprising:

(a) forming two or more elongate members each
of which forms a segment of the hollow bar;

and
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(b) connecting the members together along the
longitudinal edges of the members to form

the hollow bar.

The term "hollow bar" as used herein is
understood to cover any elongate element, such as hollow

rock bolts, drill rods, pipes or tubes.

It is‘preferred that the method comprises forming

two members to form the hollow bar.

It is preferred particularly that the two members

be identical.

It is preferred that the step of forming the

members comprises rolling or die drawing the members.

In one embodiment it is preferred particularly
that the step of rolling the members forms sections of a
threaded profile on each of the members so that the hollow
bar formed by connecting the members together comprises a
threaded profile and is suitable for use as a threaded rock
bolt.

In another embodiment it is preferred
particularly that the step of rolling the members forms a
half hexagonal shape on each of the members so that the
hollow bar formed by connecting the members together
comprises a complete hexagonal profile and is suitable for

use ag a hexagonal drill rod.

. It is preferred that the method comprises

connecting the members together by welding or gluing.
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It is preferred that the step of connecting the
members together comprises feeding the members into a jig,
aligning the membersg, and welding or gluing the members
together.

It is preferred that the step of rolling the
members forms the longitudinal edges of the members with
profiles to maximise the surface area of contact and enable

proper alignment when connécting the members together.

It is preferred particularly that the profiles be

tongue and groove profiles.

It is preferred that the step of rolling the
members forms the longitudinal edges so that when the
membersg are positioned together the adjacent longitudinal
edges define the sides of an outwardly opening channel for

receiving weld metal or glue.

According to the present invention there is also
provided a hollow bar comprising two or more elongate
members connected together along the longitudinal edges of

the members.

It is preferred that there be two members.

It is preferred particularly that the two members

be identical.

It is preferred that the longitudinal edges of
the members comprise profiles that maximise the surface
area of contact between the longitudinal edges of adjacent

members and enable proper alignment of the members.
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It is preferred particularly that the profiles be

tongue and groove profiles.

It is preferred that the members be connected

together by welding or gluing.

It is preferred that the longitudinal edges of
the members define outwardly opening channels for receiving

weld metal or glue.

It is preferred that the hollow bar be suitable

for use as a threaded rock bolt or a drill rod.

It is preferred particularly that each member
comprises an external profile that defines part of the
threaded profile of the rock bolt or the drill rod.

The present invention is described further by

reference to the accompanying drawings in which:

Figure 1 is a side elevation of a preferred
embodiment of a self-tapping rock bolt in accordance with
the present invention formed by welding together two

identical elongate members;

Figure 2 is a cross-sectional view along the line
A-A in Figure 1 illustrating the cross-sectional profile of

a preferred embodiment of the members;
Figure 3 is a cross-sectional view similar to
that shown in Figure 2 but with the members spaced apart;

and

Figure 4 is a cross-sgsectional view along the line
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A-A in Figure 1 illustrating the cross-sectional profile of

another preferred embodiment of the members.

The rock bolt shown in the figures is of the type

disclosed in Figures 7 to 9 in the patent specification of
International application PCT/AU91/00503 (W092/08040) in

the name of BHP Engineering Pty Ltd.

The rock bolt 3 comprises:

(a)

(b)

(c)

(d)

(e)

a leading end 5 for convenient insertion

into a pilot hole (not shown);

a trailing end 7;

an axially extending bore 9 (which may be
circular or non-circular depending on
requirements) to enable water to be pumped
through the rock bolt into the pilot hole

during insertion of the rock bolt 3;

two diametrically opposed flats 11
extending along the length of the rock bolt
3; and

a plurality of thread sectiomns 13 which

form a discontinuous threaded profile.

Typically, the rock bolt 3 has a diameter of 15

to 50mm and a maximum wall thickness of at least S5mm.

As can best be seen in Figures 2 and 4 each

thread section 13 extends from a leading edge 17 adjacent

to one of the flats 11 to a trailing edge 19 adjacent to
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the other of the flats 1l1. The leading edges 17 of the

thread sections 13 define cutting edges of the rock bolt 3.

The rock bolt 3 is formed by welding together two
identical elongate members identified by the numerals 21la,
21b in Figures 2 to 4 along the longitudinal edges 41 of
the members 2l1a, 21b. The welds are identified by the

numerals 43 in Figures 2 and 4.

In the preferred embodiment shown in Figures 2
and 3 the longitudinal edges 41 of the members 2la, 21b are
formed with tongue and groove profiles 27 in order to
maximise the surface area of contact between the
longitudinal edges 41 and to enable proper alignment of the
members 2la, 21b prior to welding together the members 21la,
21b. 1In addition, the longitudinal edges 41 of the members
2la, 21b are formed to define outwardly opening V-shaped
weld metal channels 43 when the members 2la, 21b are in

contact.

In the preferred embodiment shown in Figure 4 the
longitudinal edges 41 are formed so that there is a
relatively small surface area of contact between the
longitudinal edges 41 and relatively large (compared with
the preferred embodiments shown in Figures 2 and 3)

outwardly opening V-shaped weld channels 43.

The members 2la, 21b are formed by rolling in a
normal rolling process at high speed. The rolled members
2la, 21b are fed into a jig and mated together so that the
threaded profiles of the members 2la, 21b are matched and
form a discontinuous threaded profile. Finally, the
members 2la, 21b are welded together using high speed

robotic welding equipment.
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embodiment shown in Figures 2 and 3 the tongue and groove
profiles 27 ensure proper alignment of the members 2l1la, 21b
and in the case of the preferred embodiment shown in Figure
4 the members 2la, 21b are aligned by the flats 11 and the
threaded profiles.

The rock bolt 3 can be manufactured at
significantly lower cost than is possible with the known

methods and at large scale production.

Many modifications may be made to the preferred
embodiment of the rock bolt 3 and the method of
manufacturing the rock bolt 3 without departing from the

spirit and scope of the present invention.

In this regard, whilst the preferred embodiment
comprises welding together the elongate members 2la, 21b,
it can readily be appreciated that the present invention is
not so limited and extends to any suitable means including

the use of adhesives to connect together the members.

Furthermore, whilst the preferred embodiment of
the rock bolt 3 is formed from two identical elongate
members 2la, 21b, it can readily be appreciated that the
present invention is not so limited and the rock bolt 3

could be formed from any suitable number of members.

Furthermore, whilst the preferred embodiment of
the rock bolt 3 is formed from steel, it can readily be
appreciated that the present invention is not so limited
and the rock bolt 3 could be formed from any suitable

material.
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Furthermore, whilst the preferred embodiments
relate to the rock bolt 3 and the method of manufacturing
the rock bolt 3, it can readily be appreciated that the

5 present invention is not so limited and extends to any

hollow element, such as drill rods, pipes and tubes.
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CLAIMS:

1. A method of manufacturing a hollow bar which

comprises:

(a) forming two or more elongate members each
of which forms a segment of the hollow bar;

and

(b) connecting the members together along the
longitudinal edges of the members to form

the hollow bar.

2. The method defined in claim 1 wherein there

are two identical members.

3. The method defined in claim 1 or claim 2,
wherein the step of forming the members comprises rolling

or die drawing the members.

4. The method defined in claim 3, wherein the
step of rolling the members forms sections of a threaded
profile on each of the members so that the hollow bar
formed by connecting the members together comprises a
discontinuous or continuous threaded profile and is

suitable for use as a threaded rock bolt.

5. The method defined in claim 3, wherein the
step of rolling the members forms a half hexagonal shape on
each of the members so that the hollow bar formed by
connecting the members together comprises a complete
hexagonal profile and is suitable for use as a hexagonal

drill rod.
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6. The method defined in any one of the
preceding claimg, wherein the step of connecting the
members together comprises welding or gluing the members

together.

7. The method defined in claim 6, wherein the
step of connecting the members together comprises, feeding
the members into a jig, aligning the members, and welding
or gluing the members together.

8. The method defined in any one of claims 3
to 5, wherein the step of rolling the members forms the
longitudinal edges of the members with profiles to maximise
the surface area of contact and enable proper alignment

when connecting the members together.

9. The method defined in claim 8, wherein the

profiles are tongue and groove profiles.

10. The method defined in any one of claims 3,
4, 5, 8 or 9, wherein the step of rolling the members forms
the longitudinal edges so that when the members are
positioned together the adjacent longitudinal edges define
the sides of an outwardly opening channel for receiving

weld metal or glue to connect the members together.

11. A hollow bar comprises two or more elongate
members connected together along the longitudinal edges of

the members.

12. The hollow bar defined in claim 11,

congists of two identical members.
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13. The hollow bar defined in claim 11 or claim
12, wherein the longitudinal edges of the members comprise
profiles that maximise the surface area of contact between
the longitudinal edges of adjacent members and enable
proper alignment of the memberxs.

14. The hollow bar defined in claim 13, wherein

the profiles are tongue and groove profiles.

15. The hollow bar defined in any one of claims
1l to 14, wherein the members are connected together by

welding or gluing.

16. The hollow bar defined in claim 15, wherein
the longitudinal edges of the members define outwardly

opening channels which receive weld metal or glue.

17. The hollow bar defined in any one of claims
11 to 16, wherein the hollow bar is suitable for use as a
threaded rock bolt or a drill rod.

18. The hollow bar defined in claim 17, wherein
each member comprises an external profile that defines part
of the threaded profile of the rock bolt or the drill rod.

19. A hollow bar manufactured by the method

defined in any one of claims 1 to 10.

20. A method of manufacturing a hollow bar
substantially as hereinbefore described with reference to

the accompanying drawings.

21. A hollow bar substantially as hereinbefore

described with reference to the accompanying drawings.
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AMENDED CLAIMS
[received by the International Bureau on 16 February 1994 (16.02.94);
original claims 1-21 replaced by amended claims 1-22 (4 pages)]

1. A method of manufacturing a rock bolt or a
drill rod having an axially extending bore, the method

comprising the steps of:

(a) rolling or die drawing two or more elongate
members each of which forms a segment of
the rock bolt or the drill rod and
comprises an intermnal wall and an external

wall; and

(b) connecting the members together along the
longitudinal edges of the members to form
the rock bolt or the drill rod with the
internal walls of the members defining the

axially extending bore.

2. The method defined in claim 1 wherein there

are two identical members.

3. The method defined in claim 1 or claim 2,
further comprising, rolling or die drawing each member to
form on the external wall a section of a threaded profile
so that the rock bolt formed by connecting the members

"together comprises the threaded profile.

4. The method defined in claim 3, wherein the

threaded profile is continuous.

5. The method defined in claim 1 or claim 2,
wherein the step of rolling or die drawing the members
forms a half hexagonal shape on each of the members so that
the drill rod formed by conmnecting the members together
‘comprises a complete hexagonal profile.
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6. The method defined in any one of the
preceding claims, wherein the step of connecting the
members together comprises welding or gluing the members

together.

7. The method defined in claim 6, wherein the
step of connecting the members together comprises, feeding
the members into a jig, aligning the members, and welding
or gluing the members together.

8. The method defined in any one of claims 3
to 5, wherein the step of rolling or die drawing the
members forms the longitudinal edges of the members with
profiles to maximise the surface area of contact and enable

proper alignment when connecting the members together.

9. The method defined in claim 8, wherein the

profiles are tongue and groove profiles.

10. The method defined in any one of the
preceding claims, wherein the step of rolling or die
drawing the members forms the longitudinal edges so that
when the members are positioned together the adjacent
longitudinal edges define the sides of an outwardly opening
channel for receiving weld metal or glue to connect the

members together.

11. The method defined in any one of claims 1 to
4, wherein the rock bolt has a diameter of 15 to 50mm and a

maximum wall thickness of at least S5mm.

12. A rock bolt or a drill rod having an axially
extending bore, the rock bolt or the drill rod comprising
two or more elongate members formed by rolling or die
drawing which are connected together along the longitudinal
edges of the members, each member having an internal wall
and an external wall, and the intermal walls defining the
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axially extending bore.

13. The rock bolt or the drill rod defined in
claim 12 consisting of two identical members.

14. The rock bolt or the drill rod defined in
claim 12 or claim 13, wherein the longitudinal edges of the
members comprise profiles that maximise the surface area of
contact between the longitudinal edges of adjacent members
and enable proper alignment of the members.

15. The rock bolt or the drill rod defined in
claim 14, wherein the profiles are tongue and groove

profiles.

16. The rock bolt or the drill rod defined in
any one of claims 12 to 15, wherein the membersg are

connected together by welding or gluing.

17. The rock bolt or the drill rod defined in
claim 16, wherein the longitudinal edges of the members
define outwardly opening channels which receive weld metal
or glue.

18. The rock bolt defined in any one of claims
12 to 17, wherein the external wall of each member
comprigses a part of a threaded profile.

19. The rock bolt defined in claim 18, wherein
the threaded profile is continuous.

20. The rock bolt defined in claim 18 or claim
19, wherein the rock bolt has a diameter of 15 to 50mm and

a maximum wall thickness of at least 5mm.
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21. A method of manufacturing a hollow bar
substantially as hereinbefore described with reference to

the accompanying drawings.

22. A hollow bar substantially as hereinbefore

described with reference to the accompanying drawings.
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