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(57)  Aline (1a, 1b, 1c, 1d, 1e) for treating metal wires
and/or strands, hereinafter generically referred to as
product(s), which comprises:

- means for pulling and braking a product (2) for its move-
ment along the line (1a, 1b, 1c, 1d, 1e) according to an
advancement speed (V,;,¢) and an advancement pulling
force (P,) that can be set by means of a control and
management unit for the line (1a, 1b, 1c, 1d, 1e);

- an induction furnace (3) operating at a treatment tem-
perature (T;) that can be set by means of the control and
management unit and is passed through by the product
(2) in order to heat it;

- a cooling tank (4) placed downstream of the induction
furnace (3) for the controlled cooling of the product (2)
substantially to a preset temperature; and

- a first control pyrometer (5) placed between the induc-
tion furnace (3) and the cooling tank (4) and adapted to
measure a first temperature (Tp4) of the product (2) in
output from the induction furnace (3); the first control py-
rometer (5) is placed at a first distance (dy4) from the
outlet of the induction furnace (3) in order to measure the
first temperature (Tp1), and at least one second control
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pyrometer (6) is placed between the first control pyrom-
eter (5) and the cooling tank (4) at a predefined second
distance (d,,) from the outlet of the induction furnace (3)
in order to measure a second temperature (sz) of the
product (2) in input to the cooling tank (4); the control and
management unit of the line (1a, 1b, 1c, 1d, 1e) is con-
figured to vary the power of the induction furnace (3) with
the speed (V)i e) of the product (2) and the pulling force
(P4ct) of the means for pulling and braking, which are set
as a function of:

- the first temperature (Tp1), which varies as a function
of the line speed (Vj;,e) of the product, assuming that the
second temperature (T ,,) is kept constant and substan-
tially equal to the desired treatment temperature (Tt);

- the diameter (d,,) of the product (2);

- the advancement speed (V,) of the line (1a, 1b, 1c,
1d, 1e);

- the distances (4p1, 4p2) of the control pyrometers (5,
6); and

- the elongation percentage (¢) of the product (2), calcu-
lated as the difference between the rotation rate of the
means for pulling and braking.
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Description

[0001] The presentinvention relates to a line for treat-
ing metal wires and/or strands and an associated method
that can be obtained with such line.

[0002] Lines for treating metal wires and/or strands,
hereinafter generally referred to as product(s), are used
to obtain "low relaxation" products, which are used in the
construction sector.

[0003] These lines are divided mainly into two types:
in the first line the product is a strand, i.e. a group of
stranded wires, and in the second line the productis con-
stituted by a single wire.

[0004] The end characteristics of the product are ob-
tained by means of athermomechanical treatment, which
aims to keep the deformation percentage, the pulling
force, and the temperature all constant during the treat-
ment.

[0005] More specifically, the thermomechanical treat-
ment entails heating by means of an induction furnace,
the operating temperature of which is comprised indica-
tively, but non compulsorily, in a range between 330 and
420°C, with subsequent cooling in a tank.

[0006] Since the heating process is performed on a
material that is circular in cross-section - of variable di-
mension and at different operating speeds - and since
the treatment temperature needs to be constant for every
type of product treated and for every production speed,
as a function of the diameter and of the temperature dif-
ference, the material therefore needs a certain amount
of time to homogenize the temperature through the full
cross-section.

[0007] Typically, if the production speed is increased,
this time increases, and it follows from this that the prod-
uct, traveling at constant speed, will pass through a space
that is consequently greater before the temperature be-
comes uniform throughout the cross-section and, if the
production speed of the system is increased, then the
space necessary in order to achieve complete diffusion
increases.

[0008] Thethermal powerthatisapplied tothe material
is proportional to the mass flow produced by the line.
[0009] In particular, it is governed by the equation:

Q=C,mAdT

where "m"varies proportionally with the speed of the line
and with the difference in temperature between the tem-
perature measured by a pyrometer in output from the
induction furnace and the temperature ininputto the cool-
ing tank.

[0010] Asaconsequence, byincreasing the line speed
and keeping a constant diffusion temperature, the ther-
mal power of the furnace will increase linearly with the
speed.

[0011] Currently, the temperature of the furnace is
managed through two types of control logic: in the first,
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temperature is regulated while the elongation is kept con-
stant, and in the second, it is regulated while the pulling
force is kept constant.

[0012] The regulation control logic with constant elon-
gation is typically applied in lines for treating wire.
[0013] Here, the pyrometer in output from the furnace
reads the surface temperature of the material, in order
to regulate the power of the furnace and the objective is
to keep the temperature constant for every production
speed.

[0014] In parallel, the elongation percentage is read
indirectly from the difference in the rotation speed of the
two capstans that pull and brake the product, and this
percentage is used to keep constant the difference in
speed between the two capstans, with the applied pulling
force not being regulated and instead being a conse-
quence of temperature and speed.

[0015] The drawback of this control logic consists in
that there is an increase in the pulling force required by
the line as the speed of the line increases, and conse-
quently the characteristics of the final product are non-
constant.

[0016] In fact, as the speed varies, the temperature
read by the pyrometer is kept constant and, as the speed
increases, the difference between the temperature read
by the pyrometer (which is superficial) and the diffusion
temperature increases.

[0017] The consequence is a furnace power level that
does not vary linearly with speed, with a consequent re-
duction of the effective diffusion temperature and an in-
crease in the strength of the material.

[0018] The increase in strength entails a decrease in
elongation which, in order to be kept constant, requires
an increase in the pulling force imposed between the two
capstans.

[0019] Differently, the regulation control logic with con-
stant pulling force is used in wire treatment lines up to a
certain product diameter, or in lines for treating strands.
[0020] Here, the pyrometer in output from the furnace
reads the surface temperature of the material, which is
used to regulate the power of the furnace in order to keep
the temperature constant for every production speed for
the same diameter.

[0021] In parallel, the elongation percentage is not, in
this case, one of the parameters used for feedback and
the pulling force is read by a load cell, placed along the
line, and feedback-controlled so as to keep it constant.
[0022] The drawback of this control logic consists in
that there is a reduction in the elongation percentage as
the speed increases, and consequently the characteris-
tics of the final product are non-constant.

[0023] In this case too, therefore, as it is not heated
properly, the material has a greater strength and, for the
same pulling force applied, it exhibits a lower elongation
percentage.

[0024] To sum up, as the line speed and the diameter
of the product increase, the time necessary for the diffu-
sion of the temperature is longer than the time necessary
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for the material to reach the pyrometer.

[0025] As a consequence, the difference between the
temperature read by the pyrometer and the diffusion tem-
perature of the material increases, and the material has
a higher resistance to deformation, and therefore:

- for a line controlled by elongation, an increase in
pulling force is required as the line speed increases;
and

- for a line controlled by pulling force, a reduction in
the elongation percentage read from the capstans
will be observed as the speed of the line increases.

[0026] In both cases, the characteristics of the final
product are non-replicable and non-constant for all pro-
duction speeds.

[0027] The aim of the presentinvention consists in pro-
viding a line for treating metal wires and/or strands that
is capable of overcoming the above-mentioned draw-
backs.

[0028] Within this aim, an object of the present inven-
tion is to provide a method for treating metal wires and/or
strands that is capable of overcoming the above-men-
tioned drawbacks.

[0029] This aim and this and other objects which will
become better evident hereinafter are achieved by a line
for treating metal wires and/or strands that comprises:

- means for pulling and braking a product for its move-
ment along said line according to an advancement
speed and an advancement pulling force that can be
set by means of a control and management unit for
said line;

- an induction furnace operating at a treatment tem-
perature that can be set by means of said control
and management unit and is passed through by said
product in order to heat it;

- acooling tank placed downstream of said induction
furnace for the controlled cooling of said product sub-
stantially to a preset temperature; and

- afirst control pyrometer placed between said induc-
tion furnace and said cooling tank and adapted to
measure a first temperature of said product in output
from said induction furnace;

characterized in that said first control pyrometer is placed
at a first distance from the outlet of said induction furnace
in order to measure said first temperature and charac-
terized in that it comprises at least one second control
pyrometer arranged between said first control pyrometer
and said cooling tank at a second distance from the outlet
of said induction furnace which is predefined for meas-
uring a second temperature of said product in input to
said cooling tank; said control and management unit of
said line being configured to vary the power of said in-
duction furnace with said speed of said product and said
pulling force of said means for pulling and braking, which
are set as a function of:
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- said first temperature, which varies as a function of
said line speed of the product, assuming that said
second temperature is kept constant and substan-
tially equal to said desired treatment temperature;

- the diameter of said product;

- said advancement speed of said line;

- said distances of said control pyrometers; and

- the elongation percentage of said product, calculat-
ed as the difference between the rotation rate of said
means for pulling and braking.

[0030] Moreover, this aim and this and other objects
which will become better evident hereinafter are
achieved by a method for treating metal wires and/or
strands obtainable by means of a line, which comprises
the following steps:

- providing a product to be treated;

- advancing said product on said line by virtue of
means for pulling and braking according to an ad-
vancement speed and an advancement pulling force
that can be set by means of a control and manage-
ment unit for said line;

- heating said product by means of an induction fur-
nace placed on said line and operating at a treatment
temperature that can be set by means of said control
and management unit;

- cooling said product that was previously heated in
said induction furnace, by means of a cooling tank,
substantially to a preset temperature;

characterized in that it comprises the following steps:

- measuring a first temperature of said product in out-
put from said induction furnace by means of a first
control pyrometer placed between said induction fur-
nace and said cooling tank at a first distance from
the outlet of said induction furnace;

- measuring a second temperature of said product in
input to said cooling tank by means of at least one
second control pyrometer placed between said first
control pyrometer and said cooling tank at a prede-
fined second distance from the outlet of said induc-
tion furnace;

- measuring said pulling force by means of a load cell
placed along said line;

- varying, by means of said control and management
unit, the power of said induction furnace, said speed
of said product and said pulling force of said means
for pulling and braking.

[0031] Further characteristics and advantages of the
invention willbecome more apparent from the description
of three preferred, but not exclusive, embodiments of a
line and of a method for treating metal wires and/or
strands, which are illustrated by way of non-limiting ex-
ample with the aid of the accompanying drawings where-
in:
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Figure 1 is a schematic view of a first embodiment
of the line according to the present invention;
Figure 2is a schematic view of a second embodiment
of the line according to the present invention;
Figure 3 is a schematic view of a third embodiment
of the line according to the present invention;
Figure 4 is a first variation of the three embodiments
shown in Figures 1 to 3;

Figure 5 is a second variation of the three embodi-
ments shown in Figures 1 to 3;

Figure 6 is a control diagram of the method according
to the present invention;

Figure 7 is a variation of the control diagram of the
method according to the present invention.

[0032] With reference to Figures 1 to 3, the line for
treating metal wires and/or strands, hereinafter generally
referred to as product(s) and designated in the three pro-
vided embodiments with the reference numbers 1a, 1b
and 1c, comprises:

- means for pulling and braking a product 2 for its
movement along the lines 1a, 1b and 1c according
to an advancement speed "V,;,,.," and an advance-
ment pulling force "P,that can be set by means of
a control and management unit for the line 1a, 1b
and 1c;

- aninduction furnace 3 operating at a treatment tem-
perature "T;" that can be set by means of the control
and management unit and is passed through by the
product 2 in order to heat it;

- acooling tank 4 placed downstream of the induction
furnace 3 for the controlled cooling of the product 2
substantially to a preset temperature; and

- afirst control pyrometer 5 placed between the induc-
tion furnace 3 and the cooling tank 4 at afirstdistance
"d,4" from the outlet of the induction furnace 3 and
adapted to measure a first temperature "Tp," of the
product 2 in output from the induction furnace 3;

- atleast one second control pyrometer 6 placed be-
tween the first control pyrometer 5 and the cooling
tank 4 at a predefined second distance “d,,," from
the outlet of the induction furnace 3 in order to meas-
ure a second temperature " p2” of the product 2 in
input to the cooling tank 4.

[0033] As will be better described below, both the first
control pyrometer 5 and the second control pyrometer 6
can be fixed and/or movable along the line 1a, 1b and
1c together with and/or with respect to the induction fur-
nace 3.

[0034] Advantageously, the control and management
unit for the line 1a, 1b and 1c is configured to vary the
power of the induction furnace 3 with the speed "V;,,," of
the product 2 and the pulling force "P,;" of the means
for pulling and braking, which are set as a function of:

p1's which varies as a function

- thefirsttemperature "T,
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of the line speed "V;,." of the product, assuming that
the second temperature "sz" is kept constant and
substantially equal to the desired treatment temper-
ature "T;";

- the diameter "d,," of the product 2;

- the advancement speed "V, of the lines 1a, 1b
and 1c;

- the distances "d,;" and "d,,," of the control pyrome-
ters 5 and 6; and

- the elongation percentage "&" of the product 2, cal-
culated as the difference between the rotation rate
of the means for pulling and braking.

[0035] Inmore detail, with reference to the first embod-
iment shown in Figure 1, the line 1 is of the single-wire
and double-capstan type.

[0036] In fact, the product 2 is a single wire and the
means for pulling and braking comprise:

- aninput capstan 7 placed upstream of the induction
furnace 3, and

- an output capstan 8 placed downstream of the cool-
ing tank 4;

[0037] Furthermore, a load cell 9 is placed between
the cooling tank 4 and the output capstan 8, or integrated
into the latter.

[0038] Differently, with reference to the second em-
bodiment shown in Figure 2, the line 1b is of the single-
wire and die-and-capstan type.

[0039] In fact, the product 2 is a single wire and the
means for pulling and braking comprise:

- an input die 10, placed upstream of the induction
furnace 3, and

- an output capstan 11, placed downstream of the
cooling tank 4.

[0040] Furthermore, a load cell 12 is placed between
the cooling tank 4 and the output capstan 11, or integrat-
ed into the latter, or integrated into the input die 10.
[0041] Moreover, with reference to the third embodi-
ment shown in Figure 3, the line 1c is of the strand and
double-capstan type with a stranding unit.

[0042] Infact, the product 2 is a strand and the means
for pulling and braking comprise:

- an input stranding unit 13, placed upstream of the
induction furnace 3,

- an input capstan 14, placed between the input
stranding unit 13 and the induction furnace 3, and

- an output capstan 15, placed downstream of the
cooling tank 4.

[0043] Furthermore, a load cell 16 is placed between
the input capstan 14 and the induction furnace 3.
[0044] With reference to Figures 4 and 5, there can be
variations 1d and 1e of the lines described above.
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[0045] In the first variation, the second control pyrom-
eter 6, fixed or moveable, is placed along the line 1d at
the second distance "d,,," as a function of the diameter
"d," and of the speed "V;,.".

[0046] Differently, in the second variation the second
control pyrometer 6, fixed or moveable, comprises a plu-
rality of second control pyrometers, for example two,
placed at an average distance "d,,," from the outlet of
the induction furnace 3 equal to the second distance "d,,,"
and at a constantdistance from each other so as todefine
temperature thresholds in the neighborhood of diffusion,
in order to improve the accuracy of the reading of the
temperature "Tp2" and determine the optimal diffusion
position.

[0047] Accordingtothe invention, the method for treat-
ing metal wires and/or strands, obtainable by means of
the lines 1a, 1b, 1c, 1d and 1e, comprises the following
steps:

- providing the product 2 to be treated, which as men-
tioned previously can be a single wire or a strand;

- advancing the product 2 on the line by means of
means for pulling and braking, which comprise cap-
stans, a die, and/or a stranding unit according to the
type of line, according to an advancement speed
"Viine" @and an advancement pulling force "P,;" that
can be set by means of a control and management
unit for the line 1a, 1b, 1c, 1d or 1e;

- heating the product 2 by means of an induction fur-
nace 3 placed on the line 1a, 1b, 1c, 1d or 1e and
operating at a treatment temperature “T;" that can
be setby means of the control and management unit;

- cooling the product 2 that was previously heated in
the induction furnace 3, by means of a cooling tank
4, substantially to a preset temperature;

- measuring the first temperature "Tp," of the product
2 in output from the induction furnace 3 by means of
the first control pyrometer 5 placed between the in-
duction furnace 3 and the cooling tank 4 at a first
distance "d,;" from the outlet of the induction furnace
3

- measuring the second temperature "Tp," of the prod-
uct 2 in input to the cooling tank 4 by means of the
second control pyrometer 6 placed between the first
control pyrometer 5 and the cooling tank 4 at a pre-
defined second distance "d,,," from the outlet of the
induction furnace 3;

- measuring the pulling force "P, by means of the
load cells 9, 12 or 16 placed along the line 1a, 1b,
1c, 1d or 1e;

- varying, by means of the control and management
unit, the power of the induction furnace 3, the speed
"Viine" Of the product 2 and the pulling force "P,;" of
the means for pulling and braking.

act

[0048] Advantageously, with reference to Figure 6, the
method described herein can operate by controlling tem-
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perature.

[0049] In more detail, in this control logic, in the step
of varying, the power of the induction furnace 3 is varied
in order to bring the first temperature " p1” to a temper-
ature estimated by a thermodynamic model as a function
of the diameter "d,,", the second temperature ”Tp2", and
the speed "V;,.".

[0050] As a consequence, the power of the induction
furnace 3 varies linearly as the speed "V);,," varies and
the second temperature "Tp2” is constant and equal to
the treatment temperature "T".

[0051] Furthermore, the pulling force "P,;" and the
elongation percentage "&" are constant as the speed
"Vine" varies, according to the thermodynamic model
mentioned above.

[0052] More specifically, in order to regulate the pulling
force "P,"and keep it constant, the driving torque of the
means for pulling and braking is regulated as a function
of the pulling force "P, " and of the elongation percent-
age "¢".

[0053] Alternatively, with reference to Figure 7, the
method described herein can operate by controlling elon-
gation, pulling force, and speed.

[0054] In more detail, in this further control logic, in the
step of varying, the power of the induction furnace 3 is
varied in order to vary the first temperature "7,;" so as
to keep the pulling force "P," and the elongation per-
centage "¢" constant as the speed "V, " varies.

[0055] Such variation of the first temperature " p1"oc-
curs independently as a function of the pulling force
"P,ct" for a die-and-capstan line, or as a function of the
elongation percentage "¢", for a double-capstan line.
[0056] Asaconsequence, asthe speed "Vj;,,"increas-
es, while keeping constant the first temperature ” p1"and
the pulling force "P,", the elongation percentage "s" de-
creases, as happens in conventional forms of control log-
ic.

[0057] In practice it has been found that the line and
the method according to the present invention fully
achieve the set aim and objects.

[0058] The line and the method, thus conceived, are
susceptible of numerous modifications and variations, all
of which are within the scope of the appended claims.
[0059] Moreover, all the details may be substituted by
other, technically equivalent elements.

[0060] In practice the materials employed, provided
they are compatible with the specific use, and the con-
tingent dimensions and shapes, may be any according
to requirements and to the state of the art.

[0061] Thedisclosuresin Italian Patent Application No.
102023000011799 from which this application claims pri-
ority are incorporated herein by reference.

[0062] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-

act
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ple by such reference signs.

Claims

A line (1a, 1b, 1c, 1d, 1e) for treating metal wires
and/or strands, which comprises:

- means for pulling and braking a product (2) for
its movement along said line (1a, 1b, 1c, 1d, 1e)
according to an advancement speed (V) and
an advancement pulling force (P ) that can be
set by means of a control and management unit
for said line (1a, 1b, 1c, 1d, 1e);

- an induction furnace (3) operating at a treat-
ment temperature (T;) that can be set by means
of said control and management unit and is
passed through by said product (2) in order to
heat it;

- a cooling tank (4) placed downstream of said
induction furnace (3) for the controlled cooling
of said product (2) substantially to a preset tem-
perature; and

- a first control pyrometer (5) placed between
said induction furnace (3) and said cooling tank
(4) and adapted to measure a first temperature
(Tp4) of said product (2) in output from said in-
duction furnace (3);

characterized in that said first control pyrometer (5)
is placed at a first distance (d,¢) from the outlet of
said induction furnace (3) in order to measure said
first temperature (T,1) and characterized in that it
comprises at least one second control pyrometer (6)
arranged between said first control pyrometer (5)
and said cooling tank (4) at a second distance (dpz)
from the outlet of said induction furnace (3) which is
predefined for measuring a second temperature
(Tp2) of said product (2) in input to said cooling tank
(4); said control and management unit of said line
(1a, 1b, 1c, 1d, 1e) being configured to vary the pow-
er of said induction furnace (3) with said speed (V);,c)
of said product (2) and said pulling force (P,) of
said means for pulling and braking, which are set as
a function of:

- said first temperature (Tp1), which varies as a
function of said line speed (V,;,,) of the product,
assuming that said second temperature (T,5) is
kept constant and substantially equal to said de-
sired treatment temperature (Ty);

- the diameter (d,,) of said product (2);

- said advancement speed (V) of said line (1a,
1b, 1c, 1d, 1e);

- said distances d
eters (5, 6); and
- the elongation percentage (e) of said product
(2), calculated as the difference between the ro-

p1» dpp) of said control pyrom-
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tation rate of said means for pulling and braking.

The line (1d) according to claim 1, characterized in
that said first control pyrometer (5) is fixed or mov-
able along said line (1a, 1b, 1c, 1d, 1e) together with
and/or with respect to said induction furnace (3) and
in that said at least one second control pyrometer
(6) is fixed or movable along said line (1a, 1b, 1c,
1d, 1e) together with and/or with respect to said in-
duction furnace (3).

The line (1d) according to claim 2, characterized in
that said at least one second control pyrometer (6)
is fixed or movable and is placed along said line (1d)
at said second distance (dp,) as a function of said
diameter (d,,) and said speed (V);,c)-

The line (1e) according to one or more of claims 1
to 3, characterized in that said at least one second
control pyrometer (6) comprises a plurality of second
control pyrometers (6) arranged at an average dis-
tance (dy,,0) from the outlet of said induction furnace
(3) that is equal to said second distance (dpz) and at
a constant distance from each other, so as to define
temperature thresholds in the neighborhood of dif-
fusion, in order to improve the accuracy of the read-
ing of said second temperature (T,) and determine
the optimal diffusion position.

The line (1a) according to one or more of the pre-
ceding claims, characterized in that it is of the sin-
gle-wire and double-capstan type; said means for
pulling and braking comprising:

- an input capstan (7) placed upstream of said
induction furnace (3), and

- an output capstan (8) placed downstream of
said cooling tank (4);

there being furthermore a load cell (9) placed be-
tween said cooling tank (4) and said output capstan
(8) or integrated into said output capstan (8).

The line (1b) according to one or more of claims 1
to4, characterized in that itis of the single-wire and
die-and-capstan type; said means for pulling and
braking comprising:

- an input die (10), placed upstream of said in-
duction furnace (3), and

- an output capstan 11), placed downstream of
said cooling tank (4);

there being furthermore a load cell (12) placed be-
tween said cooling tank (4) and said output capstan
(11) or integrated into said output capstan (11) or
integrated into said input die (10).
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The line (1c) according to one or more of claims 1
to 4, characterized in that it is of the strand and
double-capstan type with a stranding unit; said
means pulling and braking comprising:

- an input stranding unit (13), placed upstream
of said induction furnace (3),

- an input capstan (14), placed between said in-
put stranding unit (13) and said induction fur-
nace (3), and

- an output capstan (15), placed downstream of
said cooling tank (4);

there being furthermore a load cell (16), placed be-
tween said input capstan (14) and said induction fur-
nace (3).

A method for treating metal cables, obtainable by
means of a line (1a, 1b, 1c, 1d, 1e) according to one
or more of the preceding claims, which comprises
the following steps:

- providing a product (2) to be treated;

- advancing said product (2) on said line by virtue
of means for pulling and braking according to an
advancement speed (V;,¢) and an advance-
ment pulling force (P,y) that can be set by
means of a control and management unit for said
line (1a, 1b, 1c, 1d, 1e);

- heating said product (2) by means of an induc-
tion furnace (3) placed on said line (1a, 1b, 1c,
1d, 1e)and operating at a treatment temperature
(T,) that can be set by means of said control and
management unit;

- cooling said product (2) that was previously
heated in said induction furnace (3), by means
of a cooling tank (4), substantially to a preset
temperature;

characterized in that it comprises the following
steps:

- measuring a first temperature (T,4) of said
product (2) in output from said induction furnace
(3) by means of a first control pyrometer (5)
placed between said induction furnace (3) and
said cooling tank (4) at a first distance (dp1) from
the outlet of said induction furnace (3);

- measuring a second temperature (T ,) of said
product (2) in input to said cooling tank (4) by
means of at least one second control pyrometer
(6) placed between said first control pyrometer
(5) and said cooling tank (4) at a predefined sec-
ond distance (dpz) from the outlet of said induc-
tion furnace (3);

- measuring said pulling force (P,) by means
of a load cell (9, 12, 16) placed along said line
(1a, 1b, 1c, 1d, 1e);
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12.

13.

14.

15.

16.

- varying, by means of said control and manage-
ment unit, the power of said induction furnace
(3), said speed (V),¢) of said product (2) and
said pulling force (P ) of said means for pulling
and braking.

The method according to claim 8, characterized in
that said first control pyrometer (5) is fixed or mov-
able along said line (1a, 1b, 1c, 1d, 1e) together with
and/or with respect to said induction furnace (3) and
in that said at least one second control pyrometer
(6) is fixed or movable along said line (1a, 1b, 1c,
1d, 1e) together with and/or with respect to said in-
duction furnace (3).

The method according to claim 8 or 9, characterized
in that said second distance (dpz) is variable as a
function of said diameter (d,,) and said speed (V)

The method according to one or more of claims 8 to
10, characterized in that said step of measuring
said second temperature (T,) is performed by
means of a plurality of second control pyrometers
(6) arranged at an average distance (dmp2) from the
outlet of said induction furnace (3) that is equal to
said second distance (d,,) and ata constantdistance
from each other, so as to define temperature thresh-
olds in the neighborhood of diffusion, in order to im-
prove the accuracy of the reading of said second
temperature (sz) and determine the optimal diffu-
sion position.

The method according to one or more of claims 8 to
11, characterized in that it operates by controlling
temperature.

The method according to claim 12, characterized
in that in said step of varying, the power of said in-
duction furnace (3) is varied in order to bring said
first temperature (T,¢) to a temperature estimated
by a thermodynamic model as a function of said di-
ameter (d,, ), said second temperature (sz), and said
speed (V)jne)-

The method according to claim 13, characterized
in that said pulling force (P,) is kept constant by
regulating the driving torque of said means pulling
and braking as a function of said pulling force (P )
and said elongation percentage (g).

The method according to one or more of claims 8 to
11, characterized in that it operates by controlling
elongation, pulling force, and speed.

The method according to claim 15, characterized
in that, in said step of varying, the power of said
induction furnace (3) is varied in order to vary said
firsttemperature (T ;) so as to keep said pulling force
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(P4ct) @nd said elongation percentage (g) constant
as said speed (V) varies.

The method according to claim 16, characterized
in that said first temperature (Tp1) is independently
regulated as a function of said pulling force (P,) or
said elongation percentage (¢).
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