METHOD FOR PRODUCI NG A LARGE STEEL TUBE [0001] The
invention relates to a nmethod for producing a stee
tube, in which a netal sheet or coil is forned in a
bendi ng process to a tubul ar body of round cross
section, is welded in an ensuing wel ding process al ong
the | ongi tudi nal edges facing one another to produce
one continuous seam and is then subjected to a
stress-relieving treatnent, [0002] One nethod of this
type is described in German Patent Disclosure DE 10
2006 010 040 B3. In this known met hod, the tube is
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[ 0006] German Patent Disclosure DE 41 24 689 Al shows
a nethod and an apparatus for elimnating shape errors
and di mi nishing harnful intrinsic stresses in the
| ongi t udi nal seam of wel ded extruded tubes, al so by
wi deni ng the tube, for which purpose a w dening
mandrel | ocated on the inside is enployed. The
wi deni ng of the extruded tube is done to such an
extent that intrinsic stresses present in the
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in the concentric straightening, this puts the material uniformly into a circular shape. In this

operation, however, unfavorable stress states can be created in the tubular body, and as a result
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[0011] Wth the provisions in the conbination recited,
not only can the target dianeter be established
properly, but in the process of the concentric
straightening, a stress-relieving treatnment is also
done. in this way, not only is the tube tol erance,
especially the ovality, inproved in a short tine by
means of unifcinn plastic defornmation of the material,
but the intrinsic stress performance of the tubular
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direction and hydraulic stress relief (for instance

Wi th a hydrotester) are conbined with one another. The
i mpansi on and hydraulic stress relief can al so be done
in a controlled way nmultiple tinmes in alternation
[0The concentric straightening and the stress relief
processes are noreover pronoted by the fact. that the
concentric straightening and stress relief are
performed by nmeans of at |least two and in particul ar
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[0016] A tube with advant ageous properties i s obtal ned

bei ng produced by one of the aforenentioned
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mrl{@mkge drawi ngs. In the drawings: [0018] Fig, |
ows a tube, disposed in a concentric straightening
nachlne in a schematic cross-sectional view, and

[0013] Alternative advantageous features for exact concentric straightening are that in the
concentric straightening, an adjustment to predetermined outside tube diameters or
predetermined inside tube diameters is done.

[0014] Further contributing to improving the intrinsic stress performance of the tubular body are
the provisions that in the concentric straightening for stress relief, upsetting in the circumferential
direction and hydraulic stress relief (for instance with a hydrotester) are combined with one
another. The impansion and hydraulic stress relief can also be done in a controlled way multiple
times in alternation.

[0015] The concentric straightening and the stress relief processes are moreover promoted by the
fact that the concentric straightening and stress relief are performed by means of at least two and
in particular at least three welding devices, offset in the circumferential direction and pressing
from outside in the radial direction toward the tube axis, that have straightening shells which in
some portions are adapted to the circumferential contour of the tube.

[0016] A tube with advantageous properties is obtained by being produced by one of the
aforementioned procedures.

[0017] The invention will be described below in terms of exemplary embodiments in
conjunction with the drawings. In the drawings:

[0018] Fig. I shows a tube, disposed in a concentric straightening machine, in a schematic cross-
sectional view; and



[0019] Fig. 2 is a schematic view of steps in

manuf acturing a tube. [0020] Fig. 1 in an axial plan

vi ew shows a tube | of round cross section, with an

inner radial and an outer radius ra, the difference
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shows essential steps in the production of the tube 1,
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stress regions 3, 3' are created as nentioned above.
Next, possibly after furtheﬁ-processing and/ or
nonitoring steps have been perforned, a straightening
process ¢ with concentric straightening of the tube |
is done, in which at the sane tinme a stress-relieving
treatment al so takes place. The stress-relieving
treatment can additionally be conmbined in an ensuing
step d wwth hydrostatic stress relief, for instance by
nmeans of a hydrotester, in which by neans of a
pressure nediumin the tube interior, an
outward-oriented pressure p on the inner tube surface
is generated. [0023] In large tubes, that is, those in




[0024] By the conbination of the inpansion and
hydraulic stressf with open- or closed- |oop contro
via the regul ating device 20, the stress relief
process can be vaned in a targeted way. At the sane
tune, outside tube dianeters or inside tube dianeters
can be adjusted in a tr.rgeted way to predeterm ned
val ues. By neans of this method, the

nmechani cal -t c-tchnol ogi cal properties, such as
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processes. As has been proven in research and
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additional heat treatment, and at the same time, negative influences, of the kind that can occur as

a result of a heat treatment, for instance in low-stress annealing, are avoided. Thus not only are
the stresses caused mechanically by the forming of the sheet-metal material reduced, but the
thermally generated stresses caused by the longitudinal seam welding are also diminished, and
the plastic deformation of the tubular body 1.2 takes place over the entire tube circumference.
The concentric straightening with the stress-relieving treatment is achieved by cold forming.

[0024] By the combination of the impansion and hydraulic stress relief with open- or closed-
loop control via the regulating device 20, the stress relief process can be varied in a targeted way.
At the same time, outside tube diameters or inside tube diameters can be adjusted in a targeted
way to predetermined values. By means of this method, the mechanical-technological properties,
such as strength and thermal expansion coefficient of the raw material, can be favorably affected
in a targeted way. Moreover, the collapsing performance of the tube and the properties under
fatigue strains are improved. Overall, high-quality, practically stress-free tubes with high tube
tolerances can be manufactured in a markedly shorter time than in conventional production
processes. As has been proven in research and development work by calculations, the intrinsic
stress performance after the impansion, depending on the degree of impansion, can be reduced to
a minimum, and diminishing stress entirely is even possible.



the stress-relieving treatinent is perfornmed in an
operation for concentric straightening (c) along the
circunference in at |east one portion with respect to
its Longitudinal axis, with cold form ng by upsetting.
2. The nmethod for producing a steel tube as defined by
claiml. characterized in that in the concentric
straightening, a plastic deformation of the tubul ar
body is perfbrated over the entire circunference
thereof. 3. The nmethod for producing a steel tube as
C]defined by claiml or 2, characterized in that in
TR concentric strai ghtening, an adjustnment to
predet erm ned outside tube dianmeters predeterm ned

I N gethbdl B prbadi®e £4idl fubé, il whish 8fkRE4h88 or coil is formed in a bending
process to a tubular body (1.2) of round cross section, is welded in an ensuing welding process
(b) along the longitudinal edges facing one another to produce one continuous seam, and is then
subjected to a stress-relieving treatment,

characterized in that

the stress-relieving treatment is performed in an operation for concentric straightening (c)
along the circumference in at least one portion with respect to its longitudinal axis, with cold
forming by upsetting.

2. The method for producing a steel tube as defined by claim 1,

characterized in that

in the concentric straightening, a plastic deformation of the tubular body is performed over
the entire circumference thereof.

3. The method for producing a steel tube as defined by claim 1 or 2,

characterized in that

in the concentric straightening, an adjustment to predetermined outside tube diameters (r,) or
predetermined inside tube diameters (r;) is effected.

4. The method for producing a steel tube as defined by one of the foregoing claims,

characterized in that

in the concentric straightening, for stress relief, upsetting in the circumferential direction and
hydraulic stress relief are combined with one another.

5. The method for producing a steel tube as defined by one of the foregoing claims,

characterized in that

the concentric straightening and stress relief are performed by means of at least two and in
particular at least three welding devices, offset in the circumferential direction and pressing from
outside in the radial direction toward the tube axis, that have straightening shells (11, 12, 13, 14)
adapted in some portions to the circumferential contour of the tube (1).



4. The method for producing a steel tube as defined by
one of the hregoing characterized in that in the
concentric straightening, for stress relief, upsetting
in the circunferential direction and hydraulic stress

relief are conbined with one another. | The nethod for
produci ng a steel tube as defined by one of the
foregoing clainms, characterized in that t he

concentric straightening and stress relief are
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at least three wel ding devices, offset in the
circunferential direction and pressing fromoutside in
the radial direction toward the tube axis, that have
straightening shells (11, 12, (3, 14) adapted in sone
portions to the circunferential contour of the tube
(I). 6. A tube which is produced by the nmethod of one
of the foregoing clains.



