METHOD FOR PRODUCI NG A LARGE STEEL TUBE [0001] The
invention relates to a nmethod for producing a stee
rube, in which a nmetal sheet or coil is formed 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 treatnment. [0002] One nethod of this
ty?e is described in German Patent Disclosure DE 10
2006 010 040 113. In this known nethod, the tube is
e S of strai ghteni ng nmachi ne from
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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
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wi deni ng the tube, for which purpose a w dening
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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 (reality, inproved in a short tine by
means of uniformplastic deformation of the nmaterial,
but the intrinsic stress performance of the tubular

tutiee (iy-chledi dlqdrtﬁbee);i di@tSagé) the miNefial @M HscPdcCurl §HRHS EEAIHRS can often

f n ri al
RSB DL A6 SHE TR OH 4t iy
INGreqsing Aegrs7ent F§P""6?‘%'ht ed stresses caused by the
| ongi t udi nal seam wel di ng of the sheet-nmetal materia

[0day rﬁng oiS_;@ct TRHE ﬂv@ﬁloﬁ]lfptlg ﬁtﬂ'gg}h GH %? podﬁan%ﬂéle gteel tvfbes with

e he mechani pro
Wi e 55Pot RECTHEPR MR iRt Bregippepossible
conqeBieit straghteinzend tlh saq!rd:stt fossitdo bﬂOdlp‘.&Dm gme,emd gifamish, tbr
coﬁé‘s@ﬁﬂlﬂn%ly eﬁ%oﬁﬁld G.H')E@'id Wiish 1B n{eaﬁnﬁgt&%ﬁlo?fm] bRPERELH the

k have proven, the intrinsic stress
'm%éF%%FWEh@ eéTF@Ve npansi on, dependi ng on the degree

of inpansion, is reduced to a m ninmum and di m ni shing
[0GI0] G8E oBfeaGé httadlell )Mtﬁ‘ﬂfm:lhﬁﬁ&éﬁ/stlbssofm%s PARIY. b Bie method having

re rin cO

me"\%hm%?stw% c%lﬁé reaglilb"ile to cr?néll l?lﬁ §f°‘" ggtthg d_ﬁ%ﬁ?porg{ ?’P&E%‘I&f
Stree‘@@)mg, Hgtresavelisyiag érsaﬂamtsa regformedryyithreldfeming byopsetting, along
theCditdurhf2 refveOd e Rast Bevdmd pertiohs wilterespatt to tHRsHagedihdl Bls OMBE tube.

the cuter surface of the tube, the intrinsic stresses

enerated by the production process dimnish in the

fo‘ﬂéh Y ithihs wavmaﬁ%imélaeﬁ@mmwﬁﬁwgﬂ n9f prly: Eanchrstasept disgeeter be
esthiglishatl praytedy,ibat inaincbrodesd diehewehadatlic Sedphteniits, & XtiR-telfBAS

tre%eﬁth?al&&‘&’o%gt R tRis Ry %oﬁ%&y\g theQfe t51§ﬁﬁ&n%%9c{ial§f|ﬁ% ovality,
P

ravenents Is eviden
imip e £ Shoriyag Wegeang pipmifpen p a%ﬂeé‘F OfTpRiton ﬁﬁ*&ﬁaasﬁﬁal budhee

intfigsi¢ wessi fedorptanesy tiortuliutee bbdysis theprofedtab evell.UiNet catydire the stresses
gertePRS H?v?r&'rﬁ{ﬁ% &t El?eétsméml rﬁeﬁﬁlapﬁlgﬁxlaﬁ@a}ly lﬁ){hetﬁnﬁaﬁimﬁ mat¥atteduced,

|on rom

b it Pt b BRe eSiettnSot i aie ‘atia st veRhaar iop et merl
majaniahiermagd| te makssthel aibg aefdéeinishes! an velld @mg!édhmechmnai teelthological

propertids deQﬁdkbﬁe aré hﬁd’r@veﬁ %y fHe n{e‘ﬁﬁﬂ erfhh‘fég/ thé uﬂs@tﬁn§§feﬁ@ﬁ hitthe

o)
it A T A
worlglive pravee thesntemﬁeﬁqp@tfmunmm mtawmﬂenee@nmahe degree of
impdnkies S€2duck® l2hinihen, adY ainti ASS O refy ﬁéﬂtlﬁdl?réoﬁaﬁlﬁtely is made

po&ﬁ:ﬂ:c &Ath cwt Feqﬁﬁ"'hgla QM‘: ?lﬂ:ﬁtteg he%[]gea%%?n%? sg'gse farér}ea Eoﬁ msﬁance at

centr
apRrpggm@tﬁld@pgp)*ﬁggyﬂldyagtag@r@gmwgpm |ﬂ1e§1e@tﬁfeialpr@nt can be avoided. Because
of thk ngitimhehentg,. oveGhd AlterAhifRt BAthe Whe aRk/iafinaig S@ddses generated by the

prJdE&foE §ﬁj§esfs gfmlﬁéﬁﬁtthé: BH@ E]Efnﬁll and %ﬁ'&l@ﬁf&}gﬁdﬁ?h ?e%tlg}{s%g I %Esm

concentric

majsr 'é]cPé‘ ‘ﬁ? wa'&e%ﬁfﬁ'gr é‘é ei‘H?b‘@e%FF ame é'r‘@me'fs hayeshevsorf fratpn for
theiimpiodendnisieeddariptins the residod niesss (00 1skveraed] thetris, after the
imFRRbE, iR ik Bl sil e rk X QY iRGd e dFehel tiM e dnBl %trﬁprégsfv@ 3tPess on the outside

perfornance of the tubular body are t provi si ons

that in the concentric straightening for stress
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hydraulic stress relief (for instance with a

hydrotester) are conbined with one another. The

i npansi on and hydraulic stress relief can al so be done

in a controlled way nultiple tines in alternation
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[0016] A tube with advantageous properties is obtained
by bei ng produced by one of the aforenentioned
procedures. [0017] The invention will be described
below in ternms of exenplary enbodi nents in conjunction
with the drawings. In the drawi ngs: [0018] Fig. |
shows a tube, disposed in a concentric strai ghtening
machi ne, in a schematic cross-sectional view, and
[0019] Fig. 2 is a schematic view of steps in
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[0022] Fig. 2 shows essential steps in the production
of the tube 1, nanely a form ng process a, in which a
sheet-netal plate 4 is gradually shaped, by nmeans of a
form ng device 30 by form ng tools, wth advancenent
of the sheet-netal plate 4, into a bent portion 1.1
and Finally into the tubular body 1.2 bent all the way
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regul ating device 20, the stress relief process can be
varied in a targeted way. At5-the sane time, outside
tube dianeters or inside tube dianeters can be
adjusted in a targeted way to predeterm ned val ues. By
nmeans of this nmethod, the nmechanical -technol ogi ca
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 arc inproved. Overall, high-quality,
practically stress-free tubes with high tube
tol erances can be manufactured in a markedly shorter
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d ai s 1. A nethod for producing a steel tube, in
which a netal sheet or coil is fornmed in a bending
process to a tubular body (1.2) of round cross
section, is welded in an ensui ng wel di ng process (b)
al ong the | ongitudinal edges facing one another to
produce one continuous seam and is then subjected to
a stress-relieving treatnment, characterized in that
the stress-relieving treatnent is perforned in an
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[0023] In large tubes, that is, those in particular with wall thicknesses t = 9 mm and diameters d

2 300 mm, for instance up to t = 80 mm and d = 2000 mm, the concentric straightening with
uniform calibration over the circumference is successful with the straightening machine
mentioned above, of the kind also shown in DE 10 2006 010 040 B3 mentioned at the outset,
with which upsetting of the material in the circumferential direction and concentric straightening
with high tolerance requirements are achieved, and upsetting beyond the elongation limit is
possible. By plastic deformation in the concentric straightening, stress relief of both mechanical
and thermal stress regions 3, 3' can simultaneously be achieved over the entire circumference.
As aresult, the intrinsic stress performance of the tubular body is improved markedly without an
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.



3. The nethod for producing a steel tube as defined by
claim1 or 2, characterized in that in the
concentric strai ghtening, an adjustnment to
predet erm ned outside tube dianmeters (ra) or
predeterm ned inside tube dianeters (ri) is effected.
4. The nmethod for producing a steel tube as defined by
one of the foregoing clains, characterized in that
in the concentric straightening, For stress relief,
upsetting in the circunferential direction and
C]h}g]lraulic stress relief are combined with one another,
E5The net hod for produci ng a steel tube as defined by
one of the foregoing ciains, characterized in that

t heA eRfee MrpidushE @&t?&h‘ me,: in %tféﬁ ;a nfetal &8t drebil %Ifc_nﬁ{ee in a bending
R R T .
(O)cAlgng b langindingl|edgps fasing) ovp armer Prrsedicnepefcpaiinuows ssimand is then
sutijeged tadisadss-ehlie€ing irimémvar d the tube axis, that have

SthhALIR8 R {ﬂ%hshel ls (I'l, 12, 13, 14) adapted in sone

portions taq e circunferential contour of the tube (I
)t_he 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).



