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(57) ABSTRACT

A multi-flame burner includes burner heads which are set up
to generate at least one burner flame directed along a respec-
tive flame axis when supplied with a fuel, wherein the flame
axes of respectively adjacent burner heads are inclined rela-
tive to each other. A method for preheating a workpiece, in
particular a pipe or large-diameter pipe, is provided.
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MULTI-FLAME BURNER AND METHOD FOR
HEATING A WORKPIECE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from German
Patent Application Serial No. 102012020801 .4 filed Oct. 23,
2012.

BACKGROUND OF THE INVENTION

[0002] The invention relates to a multi-flame burner with
burner heads and a method for preheating a workpiece, in
particular a pipe or large-diameter pipe, with a corresponding
multi-flame burner.

[0003] Workpieces must be preheated in a very wide range
of material handling and manufacturing processes.

[0004] In known welding processes, the workpieces to be
welded are preheated for various reasons. The primary danger
associated with a lack of preheating lies in the so-called
hydrogen embrittlement in the heat affected zone. In addition,
transformable steels there tend to exhibit an increased hard-
ness at elevated cooling rates of the kind encountered without
preheating. This yields an increased tendency toward cold
crack formation in the joining region of the workpiece. For
example, these disadvantages become even greater while
welding pipes with an increasing pipe diameter.

[0005] The achievable hardness, and hence the danger of
cold cracks, here essentially depends on the thickness of the
workpiece to be machined, two- or three-dimensional heat
dissipation, present alloy elements and their contents, the
respective heat introduced in the welding operation and/or the
component temperature. The latter can be influenced by pre-
heating. Preheating reduces the cooling rate of the seam
region, and improves hydrogen effusion. In addition, it has a
favorable effect on the residual welding stress state of the
welded joint.

[0006] The necessary preheating temperature can be
respectively ascertained, and the heat to be introduced and/or
the use of respective preheating device can be determined
based hereupon. In particular the basic tenacity of the mate-
rial, its wall thickness, the seam shape, the used welding
technique and welding speed are to be considered when deter-
mining the preheating temperature.

[0007] Preheating is basically required at processing tem-
peratures of under 5° C. and when specific thickness limits are
exceeded (especially for high-strength steels). For example,
the preheating temperature measures 80° to 200° C.

[0008] Asarule, workpieces are preheated prior to welding
preferably using multi-flame burners, which for reasons
explained in greater detail below are operated with acetylene
and oxygen-containing fuel mixtures or acetylene and com-
pressed air-containing fuel mixtures, for example. Preheating
takes place to prepare a region proximate to the welded seam
on the workpiece (e.g., pipe or large-diameter pipe) for intro-
ducing a welded seam in this preheated region, which is hence
already warm at the start of the welding process (warm here
means at least warmer than the ambient air).

[0009] In particular when preheating large-diameter pipes,
concentrated heat must be introduced into the region close to
the welded seam, without melting the workpiece surface and
leaving behind residual moisture from the exhaust gas of the
flame. However, the large amount of hot exhaust gases that
arises given a concentrated introduction of heat places a bur-
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den on the burner itself, depending on burner configuration.
This can end up thermally damaging the used burner heads.
This applies in particular given improper operation and
adjustment. Appropriate safety precautions are expensive.

[0010] In this conjunction, pipes with a diameter ranging
from 1 meter to 12 meters are designated as large-diameter
pipes.

[0011] Therefore, the need exists for improved ways of

heating workpieces, in particular pipes and large-diameter
pipes, which do not exhibit these disadvantages and can be
safely operated.

[0012] For this reason, preparing large-diameter pipes via
preheating for a subsequent welding operation represents a
preferred application for the present invention.

SUMMARY OF THE INVENTION

[0013] Against this backdrop, the invention proposes a
multi-flame burner with burner heads and accompanying con-
nection pipes, which are set up to generate at least one burner
flame directed along a respective flame axis when supplied
with a fuel, as well as a method for preheating a workpiece, in
particular a pipe or large-diameter pipe, with the use of a
corresponding multi-flame burner having the features in the
independent claims. As a consequence, the set object is
achieved by offsetting at least half of the connection pipe, so
that the flame axes of respectively adjacent burner heads are
inclined relative to each other.

[0014] The present invention draws reference first and fore-
most to preheating in welding operations. However, the
invention can basically also be used in other methods in which
introducing heat by means of flames is desired.

[0015] While the invention is described primarily with
regard to preheating pipes or large-diameter pipes, it is not
limited thereto, since it was found that the present invention
can be used to special advantage for preheating individual
components or component groups even in large container
construction in general.

[0016] The multi-flame burner is preferably configured in
such a way that all connection pipes are offset in design.
[0017] Itis especially preferred that the multi-flame burner
be configured in such a way that the offset connection pipes
exhibit an offset angle of 30° to 60°, preferably of approxi-
mately 45°.

[0018] It is particularly advantageous for the multi-flame
burner to be characterized by the fact that the connection
pipes be pivoted with a respective connection nozzle by way
of a screw joint, wherein the respective other end of the
connection nozzles is secured to a shared feed line, and can be
supplied with the fuel through the shared feed line.

[0019] In an advantageous further development of the
invention, the burner heads are provided in at least two groups
(A and B) of burner heads, wherein the burner heads of atleast
one first group (A) are each arranged alternately to the burner
heads of atleast one other group (B), and the flame axes of the
burner heads of at least the first group A are inclined relative
to the flame axes of the burner heads of at least the one other
group B.

[0020] The burner heads within each group are best
arranged in the same direction or parallel to each other.
[0021] It can also be advantageous to provide the burner
heads in at least two groups, wherein the burner heads of the
at least two groups each are alternately arranged, and the
flame axes of the burner heads in at least one or each group
each deviate inrelation to the flame axes of at least one or each
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other group. For example, the flame axes within each group
can be arranged in parallel. This makes serial production
especially easy.

[0022] In an advantageous further development of the
invention, the burner heads each exhibit flame axes, which are
axially and/or radially inclined in relation to a perpendicular
on a center line of the feed line, preferably respectively adja-
cent burner heads inclined by an angle of 5° to 45° relative to
each other.

[0023] A corresponding multi-flame burner is preferably
configured in such a way that the flame axes of the adjacent
burner heads are each skewed in relation to each other. For
example, they can be inclined axially or radially to the per-
pendicular on the center line by an angle of 5° to 45°. Among
other factors, the respectively selected angles also depend on
the requirements of the respective heating process. A tighter
angle is required in particular given the necessity of extensive
local heating. Larger angles are possible if the goal is to
discharge the generated exhaust gases in an especially effec-
tive manner.

[0024] The multi-flame burner best exhibits a gas supply
device set up to supply the multi-flame burner with at least
one gaseous fuel, wherein the gas supply device is preferably
set up to supply the multi-flame burner with an acetylene-
containing fuel mixture, especially preferably an acetylene-
(compressed) air-mixture or an acetylene-oxygen mixture, as
the at least one gaseous fuel.

[0025] Advantageously provided is at least one gas supply
device set up to supply the multi-flame burner with at least
one gaseous fuel. The latter is preferably controllable in
design, so that the respectively introduced thermal output can
be controlled and/or the provision of respectively adjusted
gas mixtures ensures an especially advantageous adaptation
to the material to be welded.

[0026] In a further advantageous embodiment, a multi-
flame burner according to the invention exhibits at least 4, 6 or
8 burner heads. The burner heads are preferably spaced apart
5 cm to 15 cm from each other. Corresponding distances
depend on the homogeneity of the heating to be achieved
and/or the permissible temperature of he burner heads.
[0027] In another preferred embodiment, the burner heads
exhibit burner nozzles, wherein the burner nozzles of the
respectively adjacent burner heads are offset by 1 cm to 10 cm
relative to a shared center line between the burner nozzles. As
also explained in greater detail below in conjunction with the
figures, the origins of the respective flames are here spaced a
defined distance apart from each other, thereby further reduc-
ing the influence of the burner heads on each other.

[0028] It was found that an especially advantageous length
for the totality of the burner head and connection pipe ranges
from 8 cm to 25 cm for numerous applications.

[0029] An advantageous further development ofthe present
invention provides that the multi-flame burner exhibit a feed
line configured as a bent shaft, wherein the bent shaft is
preferably made essentially out of stainless steel.

[0030] The feed line, which can also be referred to as a shaft
or expressed differently once again as a pipeline, is best made
out a metallic material for supplying the fuel. A bent configu-
ration makes it adjustable to the shape of the workpiece to be
preheated, e.g., to the curvature of a large-diameter pipe to be
preheated, which is very advantageous in terms of the present
invention. From a production standpoint, stainless steel is
especially suitable as the metallic material for such a bent
configuration.
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[0031] As mentioned, the burner heads with the flame axes
inclined in relation to each other are advantageously each
alternately secured to a shared feed line and can be supplied
by way of the latter in a corresponding multi-flame burner.
The feed line here simultaneously functions as a fuel distribu-
tor and fastening device for the burner heads. For example, a
corresponding feed line can be bent, and thereby adjusted to
the shape of a workpiece to be heated. During the manufac-
ture of a multi-flame burner according to the invention, the
feed line is advantageously deformed in such a way as to
essentially reproduce the corresponding shape of the work-
piece. In other words, for example, it is best that a circular
segment have the same midpoint as a (large-diameter) pipe to
be preheated and a bend adjusted based on the larger radius
(pipe radius plus radial distance between the pipe and feed
line). In addition, other shapes may also be advantageous and
in keeping with the invention.

[0032] The adjustability of the multi-flame burner to the
shape of the workpiece to be preheated, in particular to the
diameter of the pipe to be preheated, is an essential advantage
to the present invention in relation to prior art.

[0033] Interms of the method, the set object is achieved by
a method for preheating a workpiece, in particular a pipe or
large-diameter pipe, in which a multi-flame burner is used,
and burner flames generated by the multi-flame burner are
directed at the workpiece. The method according to the inven-
tion benefits from the advantages specified above and below,
to which express reference can thus be made.

[0034] Theburner heads are alternately interleaved relative
to each other according to the invention, so that the respec-
tively created flames point away from each other. As a result,
the hot exhaust gases generated by the flames cannot damage
each other.

[0035] Corresponding burner heads are usually attached to
a shared feed line in the form of a pipeline. The latter can be
straight or bent as desired, and exhibits a central axis that is
also straight or bent, depending on the configuration of the
feed line. The alignment of flame axes is here advantageously
such that the latter are inclined axially (i.e., longitudinally
relative to the feed line) and/or radially (i.e., transversely
relative to the latter) in relation to a respective perpendicular
on the central axis at the attachment site. The inclination of
adjacent burner heads is here preferably opposite in at least
one of these directions. This can mean that the burner heads
are radially alternately inclined clockwise and counterclock-
wise in relation to the axis of the feed line.

[0036] As a consequence, one essential aspect of the
present invention involves an arrangement or alignment of the
burner heads, and hence the flame and exhaust gas direction,
that deviates from prior art. The exhaust gas is guided by
inclining the burners in such a way that their primary flames
hit a region near the welded seam in line with their function,
but the exhaust stream does not heat the adjacent burner(s). As
explained below, preferably defined angular positions of the
burners relative to each other are possible and must be main-
tained for this purpose. The latter advantageously arise from
offsetting the connection pipes, and potentially from how the
connection pipes are aligned at the rotatable screw joint.
[0037] Asaconsequence, the invention makes it possible to
introduce a maximum thermal output onto a small space, in
particular onto a large-diameter pipe that itself rotates.
Despite amore concentrated introduction of heat by compari-
son to devices in prior art, the danger of burners heating is
minimized, even given an incorrect operation. This results in
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lower downtimes and less need for repairs, which makes
corresponding methods economically advantageous. The
measures proposed by the invention yield a significantly
reduced burner weight in relation to the thermal output to be
introduced.

[0038] The overall achievable lower burner costs and more
effective utilization of a corresponding burner lead to eco-
nomic advantages in comparison to known devices, in par-
ticular in the construction of large containers.

[0039] As already mentioned, a corresponding multi-flame
burner can advantageously be supplied with an acetylene
mixture, in particular an acetylene/oxygen mixture, making it
possible to also use the advantages for known acetylene pro-
cesses with the burner according to the invention. As known,
the especially hot, concentrated acetylene/oxygen flame
yields a rapid temperature rise on the workpiece surface, and
causes heat to accumulate inside the workpiece at high tem-
perature gradients, so that a large amount of heat can be
locally introduced. However, acetylene/compressed air
flames and/or acetylene/suction air burners can also be used,
for example. Acetylene/compressed air flames are soft and
gentle, yet intensive and efficient. They can be very well
controlled over the entire area of potential acetylene/air mix-
ture formation, and are largely immune from re-ignition. This
yields advantages relating to industrial safety. However, the
achievable lower surface temperature results in a thorough
heating of the workpiece. Even lower temperature gradients
can be achieved with the mentioned suction air burners,
which operate according to the Bunsen principle.

[0040] The described multi-flame burners as a whole
advantageously exhibit 4, 6 or 8 burner heads. As a conse-
quence, this yields advantages by comparison to previously
known three-headed preheating burners, since a larger area of
a workpiece can be heated at any one time. For example, the
arrangement according to the invention makes it possible to
attach eight or more burner heads to a distribution pipe, spe-
cifically the already mentioned feed line, without the latter
overheating themselves or each other impermissibly. As men-
tioned, a larger thermal output can as a result be introduced
over a small space, in particular over a rotating large-diameter
pipe. The number of usable burner heads is not confined to
four or eight; rather, burners with 10, 12, 14, 16, 18 or 20
burners or a higher number of burners can also be manufac-
tured.

[0041] Itis especially advantageous if the respective burner
heads arranged adjacent to each other each exhibit diverging
flame axes, and thus generate diverging burner flames. As
mentioned, this causes the exhaust gas streams of correspond-
ing burner flames to point away from each other, and no
reciprocal overheating takes place.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The invention will be explained in greater detail
with reference to the attached drawings, which show pre-
ferred embodiments of the invention.

[0043] FIG. 1 shows a burner head, which can be used for a
multi-flame burner according to an embodiment of the inven-
tion.

[0044] FIG. 2 shows a schematic, side view of a multi-
flame burner according to an embodiment of the invention.
[0045] FIG. 3 shows a schematic, longitudinal view of a
multi-flame burner according to an embodiment of the inven-
tion.
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[0046] Elements corresponding to one another on the fig-
ures bear identical reference numbers. Repeated explanations
will be avoided for the sake of clarity.

DETAILED DESCRIPTION OF THE INVENTION

[0047] FIG. 1 shows a schematic view of a burner head 1
exhibiting a nozzle ring 12 that can have any desired number
of'preferably concentrically arranged nozzles, through which
fuel can escape. Igniting the fuel produces a burner flame 13,
which runs along a flame axis 14. The burner head 1 can be
attached to a feed line by way of an offset connection pipe 4
along with a screw joint 15 and connection nozzle 16. For
example, the connection nozzle 16 is welded to the feed line.

[0048] FIG. 2 shows a schematic, side view of a multi-
flame burner according to an especially preferred embodi-
ment of the invention, which is marked 10 overall. The multi-
flame burner 10 encompasses a total of eight burner heads 1,
each with respectively accompanying, offset connection
pipes 4, notall of which are provided with reference numbers.
The burner heads 1 are here combined into groups of burner
heads A and B. A first group of burner heads A is here
arranged in such a way that the respective nozzle units or the
nozzles provided there can yield burner flames with flame
axes essentially arranged in the same direction. The same
holds true for the burner heads in group B. However, the flame
axes 14 in group A and the flame axes 14 in group B are
inclined or skewed relative to each other given the inclined
position of the burner heads 1, so that respectively produced
exhaust gases and/or the generated waste heat will not dam-
age adjacent burner heads 1.

[0049] The screw joints 15 described above and the con-
nection nozzles 16 are used to secure the burner heads 1to a
feed line 2, for example one that is bent, and hence can be
adjusted to the shape of a workpiece to be machined. The feed
line can be coupled with a supply line 3, which can exhibit
other devices, such as a manometer and regulator. In particu-
lar, such a supply line can exhibit a mixing unit 31, with which
an acetylene/oxygen mixture and/or an acetylene/air mixture
can be generated.

[0050] Inanother, simplified configuration ofthe invention,
it can also be advantageous for specific, less demanding
applications to do without the screw joint 15, and hence the
ability of the offset connection pipe to rotate. In this case, the
connection nozzle 16 can be lengthened and offset in design,
thereby combining the connection nozzle 16 and connection
pipe 4 into a single component.

[0051] FIG. 3 shows a longitudinal view of a multi-flame
burner according to an especially preferred embodiment of
the invention, which is also marked 10. As evident, the respec-
tive burner heads 1 are slanted relative to each other, so that
the arising flames 13 point away from each other. The feed
line 2 can be bent or straight in design.

What is claimed is:

1. A multi-flame burner with a plurality of burner heads and
accompanying connection pipes which are set up to generate
at least one burner flame directed along a respective flame
axis when supplied with a fuel, characterized in that at least
half of the connection pipes are offset such that the flame axes
of respectively adjacent burner heads are inclined relative to
each other.

2. The multi-flame burner according to claim 1, character-
ized in that all the connection pipes are offset.
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3. The multi-flame burner according to claim 1, character-
ized in that the offset connection pipes exhibit an offset angle
of 30° to 60°.

4. The multi-flame burner according to claim 1, character-
ized in that each of the connection pipes are pivoted with a
respective connection nozzle by way of a screw joint, wherein
a respective other end of each of the connection nozzles is
secured to a shared feed line and can be supplied with the fuel
through the shared feed line.

5. The multi-flame burner according to claim 1, character-
ized in that the plurality of burner heads are provided in at
least two groups (A, B) of burner heads, wherein the burner
heads of atleast a first group (A) are each arranged alternately
to the burner heads of at least one other group (B), and the
flame axes of the burner heads of at least the first group (A) are
inclined relative to the flame axes of the burner heads of at
least the one other group (B).

6. The multi-flame burner according to claim 5, in which
the burner heads within each of the groups (A, B) are each
arranged in the same direction or in a direction parallel to each
other.

7. The multi-flame burner according to claim 4, in which
the burner heads each exhibit flame axes which are axially
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and/or radially inclined in relation to a perpendicular on a
center line of the shared feed line.

8. The multi-flame burner according to claim 7, wherein
respectively adjacent ones of the plurality of burner heads are
inclined to each other by an angle of from 50° to 45°.

9. The multi-flame burner according to claim 1, character-
ized in that a gas supply device supplies the multi-flame
burner with at least one gaseous fuel selected from at least one
of an acetylene-containing fuel mixture, an acetylene-(com-
pressed) air-mixture, and an acetylene-oxygen mixture.

10. The multi-flame burner according to claim 1, charac-
terized in that a feed line configured as a bent shaft is con-
nected to each one of the connection pipes.

11. The multi-flame burner according to claim 10, charac-
terized in that the feed line is constructed from a material
comprising stainless steel.

12. A method for preheating a workpiece, in particular a
pipe or large-diameter pipe, in which a multi-flame burner
according to claim 1 is used, and burner flames generated by
the multi-flame burner are directed at the workpiece.
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