EP 2 754 511 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
16.07.2014 Bulletin 2014/29

(21) Application number: 14150765.7

(22) Date of filing: 10.01.2014

(11) EP 2 754 511 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:
B21F 27110 (2006.01)
C21D 7/10 (2006.07)

B21C 1/02 (200607

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 11.01.2013 F120135036

(71) Applicant: Hattula-Tex Oy
10600 Tammisaari (FI)

(72) Inventor: Heikkild, Tarmo
36600 Palkane (FI)

(74) Representative: Turun Patenttitoimisto Oy
P.O. Box 99
20521 Turku (FI)

(54)

(67)  Method and system for manufacturing a steel
wire mesh (1), in which method

- wire rod (2) having a specific diameter is directed to the
further processing stage (10),

- treated wire rod (3) is straightened and cut into parts
having a desired length,

- the desired mesh (1) is welded from the cut wire parts

10

Method and arrangement for manufacturing a steel wire mesh, and its use

(4, 4),

and in which method and system the average diameter
of the wire rod (2) remains substantially the same in the
further processing stage, and that the method and sys-
tem are free from heat treatment stages.

\

Fig. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 754 511 A1 2

Description

Field of the invention

[0001] The invention relates to a method and system
for manufacturing a steel wire mesh according to the pre-
ambles of the enclosed independent claims. The object
of the invention is also the use of the product manufac-
tured by the method in the walls of mine tunnels and
corresponding structures.

Background of the invention

[0002] A mesh manufactured from steel wire, a so-
called steel wire mesh for mining applications, is attached
to the walls of mine tunnels and respective structures to
reinforce the tunnel structure and to prevent the falling
of loose rocks. The used steel wire mesh for mining ap-
plications should conform to the walls of the tunnel, so
the steel wire mesh for mining applications should be
manufactured from a wire having an appropriate ductility.
However, there are certain strength requirements for the
steel wire to be used in the manufacture of the mesh
depending on the purpose of use, so that the mesh struc-
ture manufactured from it will last in the purpose of use.
The steel wire mesh for mining applications manufac-
tured should, however, be relatively easy to shape, so
that it can be shaped by mechanical pressing to conform
to the walls of the tunnel.

[0003] Typically, the steel wire meshes for mining ap-
plications are manufactured from wire rod, so that the
wire rod made of steel having a specific diameter is first
guided to a cold forming stage, in which the diameter of
the wire rod is substantially decreased to a desired wire
diameter to be used in the final mesh structure. The di-
ameter of the wire rod is typically decreased by 8-30%.
Cold forming can either be carried out by rolling or cold
extension. Cold forming requires one or several succes-
sive rolls or drawing stones having a different aperture,
since the diameter of the rod can only be decreased a
certain amount at once. Cold forming reinforces the wire,
so that after the cold forming the steel wire has to be heat
treated in order to achieve the desired softness and
shapability, so that the wire can be used in the manufac-
ture of steel wire mesh for mining applications. The heat
treatment consumes remarkable amounts of energy and
increases thus the production costs of the mesh manu-
factured from the steel wire. After the heat treatment the
annealed steel wire is straightened and cut into the de-
sired length, after which a desired mesh structure is pre-
pared from the wire by welding.

Object and description of the invention

[0004] The object of the presentinvention is to provide
a method and system for manufacturing a steel wire
mesh, preferably a steel wire mesh for mining applica-
tions, from a wire rod, which method is simpler and thus
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more cost-effective than the conventional production
method.

[0005] To achieve this object, the method and system
according to the invention is primarily characterised in
what is presented in the characterising parts of the inde-
pendent claims.

[0006] The other, dependent claims present some pre-
ferred embodiments of the invention.

[0007] In a typical method of the invention for manu-
facturing a steel wire mesh, preferably a steel wire mesh
for mining applications, from wire rod,

- wire rod having a specific diameter is guided to a
further processing stage,

- the processed wire rod is straightened and cut into
parts having a desired length,

- the desired mesh is welded from the cut wire parts,

and in which method the average diameter of the wire
rod does not substantially change in the further process-
ing stage and that the method is free from the heat treat-
ment stages.

[0008] A typical system of the invention for manufac-
turing a steel wire mesh, preferably a steel wire mesh for
mining applications, from wire rod, comprises at least

- means for guiding wire rod into a further processing
stage,

- means for further processing the wire rod,

- means for straightening the processed wire rod and
cutting it into parts having a desired length, and

- means for welding the mesh from the wire parts.

[0009] The system is free from heat treatment means
and the further processing means of the wire rod are
arranged so that the average diameter of the wire rod
does not substantially change in the further processing
stage.

[0010] Inamethod and system according to the inven-
tion the average diameter the wire rod does not substan-
tially change, i.e. the average diameter of the wire rod
remains substantially the same.

[0011] Typically, the steel wire mesh, which is manu-
factured by the method of the invention, is used in the
walls of mine tunnels and corresponding structures to
reinforce the tunnel structure and to prevent the falling
of loose rocks. Typically, the mesh manufactured by the
method according to the invention is thus used as a so-
called steel wire mesh for mining applications. The steel
wire mesh for mining applications is typically a planar
and ductile steel mesh, which can be attached to the wall
of the mine tunnel or corresponding structure, and after
attaching the mesh the tunnel walls can be shotcreted.

[0012] Ithas now been surprisingly found that the steel
wire mesh for mining applications or corresponding mesh
structure having a sufficient strength and shapability can
be easily and simply manufactured from the wire rod hav-
ing a specific diameter, which wire rod meets the desired
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strength and shapability requirements, without a sepa-
rate heat treatment stage. The wire rod which used as a
raw material in the method according to the invention for
manufacturing a steel wire mesh is only guided through
afurther processing stage and straightening stage before
forming the actual mesh structure by welding. In other
words, in the method according to the invention the wire
rod is typically guided straight from the further processing
stage to the straightening stage, optionally through inter-
mediate coiling, but without any intermediate stages,
which would effect on the strength properties of the wire.
Thus, the manufacturing method according to the inven-
tion, which method is free from the heat treatment stages
of the wire rod, is remarkably simpler and more cost-
effective than the manufacturing method according to the
prior art.

[0013] Inthe method according to the invention the fur-
ther processing stage is only a so-called calibration
stretch, the meaning of which is not to substantially
change the average diameter of the wire rod, but the
average diameter of the wire rod is mainly the same be-
fore the further processing stage and afterit. The average
diameter of the wire rod means the mathematical mean
value of the diameters measured at several locations of
the wire. The further processing is however performed,
so that roll scale and other possible slag and impurities,
which hinder the welding of the mesh from the steel wire,
can be removed from the surface of the steel wire rod to
be used as a material of the mesh. Simultaneously, the
diameter of the wire can be formed more circular, since
the cross-section of the unprocessed wire rod is typically
not entirely circular, but it may be oval-shaped or other-
wise deformed.

[0014] In a preferred embodiment of the invention the
average diameter of the wire rod decreases in the further
processing stage preferably 2% at the most and more
preferably 1.5% at the most in respect to the average
diameter of the wire rod before the further processing
stage. In an embodiment the change of the average di-
ameter of the wire rod in the further processing stage is
typically 0-2%, more typically 0-1.5%, even more typically
0.01-1.5%. In an embodiment the change of the average
diameter of the wire rod is 0.01-1%, sometimes even only
0.01-0.75%.

[0015] In a method according to the invention the fur-
ther processing, i.e. the calibration stretch, is performed
by guiding the wire rod through at least one drawing
stone, drawing stone aperture being a diameter which is
substantially the same as the average diameter of the
wirerod. In a preferred embodiment the wire rod is guided
through only one drawing stone, wherein the process is
as simple as possible. Alternatively, the further process-
ing can be performed in a method according to the in-
vention by directing the wire rod through one or more
rolling units, so that the average diameter of the wire rod
does not substantially change. In one preferred embod-
iment the wire rod is guided in the further processing
stage through only one rolling unit so that the average
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diameter of the wire rod does not substantially change.
[0016] Since the calibration stretch stage is only meant
to remove roll scale from the surface of the wire rod to
be used as a raw material for the steel wire mesh, the
production speed of this stage can be kept high. In an
embodiment of the invention the production speed, which
here means the propagation speed of the wire rod in the
further processing stage, is substantially the same as the
maximum speed of a wire coiling unit used in the further
processing. The production rate is for example about 10
m/s. The production rate is thus not affected by directing
the wire rod through the further processing means, such
as drawing stone or twin rolls.

[0017] The wire rod used in the method according to
the invention is a wire manufactured from steel by hot
rolling, the diameter of which wire is typically substantially
round. The elongation (A,) of the wire rod used in the
method according to the invention is typically about 25 -
35%. Typically, the tensile strength R, of the wire rod is
about 370 - 420 N/mm? and the yield strength Rpg 5 is
about 320 - 370 N/mm?2.

[0018] Atypical steelwire mesh, preferably a steel wire
mesh for mining applications, according to the invention
is manufactured from substantially smooth-surface steel
wire, i.e. from further processed rod wire.

[0019] In one preferred embodiment of the invention
wire rod having a diameter of 5.5 mm or 6 mm is used
as a material of the steel wire mesh for mining applica-
tions. Since the method of the invention does not sub-
stantially affect to the diameter of the wire, the steel wire
mesh according to the invention is thus manufactured
from the steel wire, the diameter of which is about 5.5
mm or 6 mm. The diameter of the wire affects the mesh
size of the mesh to be manufactured, so that the desired
strength and weight of the mesh is achieved. The diam-
eter of the wire and the mesh size of the mesh to be
manufactured from itis chosen according to the purpose
of use.

[0020] The mesh-like structure is formed of cut proc-
essed parts of the wire rod, i.e. steel wire, and the parts
of the wire rod overlapping in the structure are welded
together at locations, where the parts intersect.

Detailed description of the invention

[0021] In the following the invention will be described
in more detail with reference to the appended Figure 1,
which illustrates the method and system of the invention.
[0022] In the method of Figure 1 wire rod 2 used as a
raw material of the mesh-like structure 1 is guided to a
further processing stage 10, in which the wire rod 2 is
guided either through at least one drawing stone orrolling
unit so that the roll scale is removed from the surface of
the wire rod. After the further processing stage 10 the
processed wire rod 3 can be recoiled before the proc-
essed wire rod 3, i.e. the steel wire, is further guided to
the next stage 20, in which the steel wire 3 is straightened
and cut into parts 4, 4’ having a desired length. The
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straightening of the wire means smoothing out the wire,
so that substantially straight elongated parts 4, 4’ can be
cut from the wire.

[0023] A mesh-like structure, preferably a steel wire
mesh for mining applications 1, is formed by welding from
the parts 4, 4’ cut from the steel wire 3. The mesh struc-
ture 1 is welded at the intersections, where the parts 4,
4’ arranged in different directions relative to each other
overlap.

[0024] In the following is described an example of a
steel wire mesh for mining applications manufactured by
the method according to the invention.

Example

[0025] The manufacture of the mesh employs a wire
rod made of steel, which wire rod has

- an average diameter of 5.5 mm

- an elongation Ay =25 -30%

- atensile strength R, = 370 - 420 N/mm2
- ayield strength Rpg 5o = 320 - 370 N/mm?

[0026] The wirerod is drawn through a drawing stone,
which has an aperture of 5.5 mm, or through a rolling
unit, which is set for the diameter of 5.5 mm, so that the
roll scale can be removed from the surface of the wire
rod (so-called calibration stretch). The average diameter
of the processed wire rod is not more than 1.5% smaller
than the diameter of the unprocessed wire rod.

[0027] After the calibration stretch the smooth surface
steel wire is straightened and cut into parts having a de-
sired length. The mesh-like structure having a desired
size is welded from the cut parts. The size of the steel
wire mesh is for example 2270 mm x 2530 mm, and the
mesh size of the mesh is 75 mm x 75 mm, wherein the
desired strength and shapability properties of the mesh
are achieved.

[0028] The inventionis notintended to be limited to the
above-presented exemplary embodiments, butthe inten-
tion is to apply the invention widely within the inventive
idea defined by the claims defined below.

Claims

1. Method for manufacturing a steel wire mesh (1), pref-
erably a steel wire mesh for mining applications, from
wire rod (2), in which method

-wirerod (2) having a specific diameteris guided
to a further processing stage (10),

- the processed wire rod (3) is straightened and
cut into parts having a desired length,

- the desired steel wire mesh (1) is welded from
the cut wire parts (4, 4’), characterized in that,
the average diameter of the wire rod (2) remains
substantially the same in the further processing
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10.

1.

stage and that the method is free from heat treat-
ment stages.

Method according to claim 1, characterized in that
the average diameter of the wire rod (2) decreases
in the further processing stage preferably 2% at the
most and most preferably 1.5% at the most.

Method according to claim 1 or 2, characterized in
that the further processing (10) of the wire rod is
performed by guiding the wire rod (2) through at least
one drawing stone, the drawing stone aperture hav-
ing a diameter, which is substantially the same as
the diameter of the wire rod.

Method according to claim 1 or 2, characterized in
that the further processing (10) is performed by guid-
ing wire rod (2) through one or more rolling units.

Method according to any of the preceding claims,
characterized in that the wire rod is typically guided
directly from the further processing stage to a
straightening stage, only through an optional inter-
mediate coiling, but without any intermediate steps.

Method according to any of the preceding claims,
characterized in that in the further processing stage
roll scale and other possible impurities are removed
from the surface of the steel wire rod, and/or the di-
ameter of the steel wire rod is formed more circular.

Method according to any of the preceding claims,
characterized in that the propagation speed of the
steel wire rod in the further processing stage is sub-
stantially the same as the maximum speed of a wire
coiling unit used in the further processing.

Method according to any of the preceding claims,
characterized in that the wire rod (2) is made of
steel and its elongation (A4q) is about 25 - 35% and
tensile strength R, is 370 - 420 N/mm?2

Method according to any of the preceding claims,
characterized in that the average diameter of the
wire rod (2) is about 5.5 mm or 6 mm.

Use of a steel wire mesh (1), which is manufactured
by the method according to any of the preceding
claims, in the walls of the mine tunnels or corre-
sponding structures.

System for manufacturing a steel wire mesh, prefer-
ably a steel wire mesh for mining applications, from
wire rod, which system comprises at least

- means for guiding wire rod into a further
processing stage,
- means for further processing the wire rod,
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-means for straightening the processed wire rod
and cutting it into parts having a desired length,
and

- means for welding the mesh from the wire
parts.

characterized in that the system is free from heat
treatment means and the further processing means
of the wire rod are arranged so that the average di-
ameter of the wire rod remains substantially the
same in the further processing stage.

System according to claim 11, characterized in that
the further processing means comprise at least one
drawing stone, drawing stone aperture having a di-
ameter, which is substantially the same as the diam-
eter of the wire rod.

System according to claim 11, characterized in that
the further processing means comprise one or more
rolling units.

10

15

20

25

30

35

40

45

50

55



EP 2 754 511 A1

20

mJ

Fig. 1



10

15

20

25

30

35

40

45

50

55

EP 2 754 511 A1

D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 14 15 0765

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X WO 00/51760 Al (EVG ENTWICKLUNG VERWERT 1-13 INV.
GES [AT]; RITTER KLAUS [AT]; RITTER B21F27/10
GERHARD [A) 8 September 2000 (2000-09-08) B21C1/02
* page 7, line 30 - page 10, line 35; C21D7/10
figure 1 *
X AU 2002 300 805 B2 (THE AUSTRALIAN STEEL |1,2,4.6,
COMPANY) 12 June 2003 (2003-06-12) 9-11,13
* page 3, line 2 - page 6, line 16;
figures 1,3 *
A EP 0 780 174 Al (INGEGNERIA IND SR L 1,2,4-6,
[IT]) 25 June 1997 (1997-06-25) 9,11,13
* the whole document *
TECHNICAL FIELDS
SEARCHED  (IPC)
B21F
B21C
C21D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

25 April 2014

Ritter, Florian

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 2 754 511 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO.

EP 14 15 0765

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-04-2014
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 0051760 Al 08-09-2000 AT 240173 T 15-05-2003
AT 408196 B 25-09-2001
DE 50002151 D1 18-06-2003
EP 1075339 Al 14-02-2001
WO 0051760 Al 08-09-2000
AU 2002300805 B2 12-06-2003  ==--=-=-mmm e
EP 0780174 Al 25-06-1997 AT 199667 T 15-03-2001
DE 69612069 D1 19-04-2001
DE 69612069 T2 02-08-2001
EP 0780174 Al 25-06-1997
ES 2157393 T3 16-08-2001
IT UD950249 Al 23-06-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	abstract
	description
	claims
	drawings
	search report

