24 March 2006 | A process for the continuous production of a‘longitudinal
seam wel ded netal. tube Description The present inventi oB4iMdrett 2306t 0 a
process for the continuous production of a |ongitudinal seam wel ded netal

t ube.  The continuous production of |ongitudinal seam wel ded netal tubes -
either plain or corrugated - has |ong been known. A process is known from
the Uniwema Machines and Accessories specialist catal ogue of kabel netal

el ect r oA@¥SRsOor BRABAtIAoudPrEduciBh afa {onRREdMItsBarA-whilddmhesl whe 2 10 400 Mm
and a wall thickness of O. to 4.0 nmm can be produced in alnost infinite

l engths. In this process, a netal. strlp situated on a spool is pulled off,
S cleaﬁed J necessary, and is forned into .a slit tube in a plurality of
form ng "on a forni ng table, and the longitudinal slit in the slit .
tube is vvel ded in a welding station. After the welding device, the netal
tube is grasped by what is termed a collet chuck take-off device which
conv ey SThelpeesentitvadntiors telates taradprotess iattiad cdrtiteouatpraiugiinrf dariengibdioglt y.  For

this pyg ﬂs\ﬁelda%ﬁ% ucks which are nounted on two endtess roller chains
surroun the t étgl&g%pl ng jaws which are accurately matched to the tube

di ameter are inserted in the collet chucks. The welded tube is then usually
“wound on a cable spool. This known process is beset by the problemthat
-t ubes Whecoatimauts $rmcﬁma0ﬁbegltmﬁndl esan-wekded netah tobesncitherplpinediuced, for

reasons assogéaf] clvmth he deformation of the netal strip to.
corrugat as long been known.

A process is known from the Uniwema Machines and Accessories specialist catalogue of
kabelmetal electro GmbH by means of which metal tubes with a diameter of 2 to 400 mm

and a wall thickness of 0.05 to 4.0 mm can be produced in almost infinite lengths.

In this process, a metal strip situated on a spocﬂ is pulled off, is cleaned if necessary, and is
formed into a slit tube in a plurality of forming stages on a forming table, and the |

: longitudinal slit in the slit tube is welded in a welding station. After the welding device, the
metal tube Is grasped by what is termed a collet chuck take-off device which conveys the

" metal strip and the metal tube at a uniform velocity. For this purpose, collet chucks which are
‘mounted on two endless roller chains surround the tube. Clamping j Jaws which are accurately

matched to the tube diameter are inserted in the collet chucks.
The welded tube is then usually wound on a cable spool.

This known process is beset by the problem that tubes with an outside diameter of l-eés than2
1hm cannot be produced, for reasons associated with the deformation of the mct}alﬁxip to.
form the slit tube and also for fegsons associated with t]ie welding of the longitudinal edges.
So as to be able to produce tubes of smaller diameter, the tubes have to be drawn down.in
- orie or inore sfcps. In the course of this procedure the tubes are drawn through a die, the
' inside diameter of which is less than the outside diameter of the tube to be drawn. If the wall

thickness of the tube is to be reduced in addition ld’_m'ing the di'awing operation, a mandrel,



form the slit tube and also for reasons associated wth the wel di ng of the

"~ longitudinal edges. So as to be able to produce tubes of 2gnaditiero@s amet er, .

t he tubes have to be drawn down-in one or nore steps. In the course of
this procedure the tubes are drawn through a die, the inside dianmeter of
which is | ess than the outside diameter of the tube to be drawn. If the
wal | . t hihaawside digmetenef whish is krgepthan thebside didmeterdithd die hdwtoi begnsered
drawi ng o qmgh%gn; a mandrel, 24 March 2006 2 the outside dianeter of
which is ["arger than the inside dianeter of the die, has to be inserted in
the tube. In order to reduce the friction between the tube wall and the
formng tools, nanely the die and the mandrel, a |ubricant has to be

suppl i ed. lnmeyderdo pdust thefscliombetwaensdie tytswathandobe §rsing teplsosamaly the digt
bl ens. Vs difficult to,int t i Si t, of
201 €1 oWl il RS A B

drawn. Endndsiedicut plobldifs. PIoReRay, itlifdigidulon isesduck thadeuibittaniull eSS by
whi ch metal .tubes of _ consi der abl e | engt h can be produced, and by which

bot h t he lghremtieitheiateaer akilie tube wheh long langthneSybosredimwit ubes can be
reduced - w t hout problens in a subsequent operation. In accordance with an
aspect of the present invention, there is provided a process for the
cont i nuouEmpodicients icbthe presant inventitrstieR & proAas PRICESSbyWhigh mbidlgsesdier ei n a

Fube compe st emoRiendied] o prbabaf et b PN SRl pr oliella e fod Pevial o
cl osed bythigkness of ng tbes\edrdheng duced avithout erabéems ina subsequent operation.

In accordance with an aspect of the present invention, there is provided a process for the
~ continuous production of a longitudinal seam-welded metal tube, wherein a metal strip is
pulled off from a strip supply, is gradually formed into a tube comprising an open
longitudinal slit and the longitudinal slit is closed by soldering or welding, characterised in
that a lubricant is introduced into the still open slit tube. '

A lubricating oil may be introduced in the process. The lubricant may be introduced drop-
wise. The fubricant may be introduced into the metal tube after the weld point by means of
a lance, |

- The longitudinat slit may be closed by laser welding. The welded tube may be wound to
form an annular coil or may be wound on a spool, wherein the lubricant may be introduced
into the still open _slit tube in an amount such that after winding the tube the entire internal
surface of the metal tube is covered with lubricant.

ln- @ next operation both the outside diameter and the wall thickness of th'e metal fube may
be reduced by means of a drawing process using a mandrel in the interior of the tube as
well as a drawing die. ' |

T R v



that a lubricant is introduced into the still open slit tube. A lubricating
oil may be introduced in the process. The |ubricant nmay bg4iMdrciogo@ed dr op-
wi se. The lubricant may be introduced into the netal tube-after the weld
poi nt by neans of a l|lance. The Iongdé%ldl nal slit may be cl osed by | aser
wel di ng. The wel ded tube may be woun forman annular coil or may be-
wound on a spool, wherein the lubricant nay be introduced into the still

open s|The essghialiadvanageafuhé invexiontis AlanFbd &7 invha G lsﬁogsme IntOEmp he entire
internal surface of the netal tube is covered with lubricant. In a next

oper at PREJP FotiBe Hiemplguriaceaith an a%uem«tlm analgxed amonnt khebibrigantt he net al

t ube V. ) adr PLoges Si a_ mandr in the

i nt er Irrgk%ﬁ e?? llf]ees%ﬂg epl drg@ﬂl:é opgraugn 8arn éﬁ“g WHE%H W%dﬁG Eg u]l-

essent idamagitly amt,ﬁgma@fwrme off Qi i (his \ﬁrﬁmm @ gt of heltlied bﬂehmhg afi@ssi bl e
in a si rrpl e manner to coat the internal surface with an accurately netered

amount thsrdiey | ubri cant, whereby the subsequent draw ng operation can be
per f.or med wi t hout probl ens, i.e. wthout damaging the internal surface of
the tube and thus without the risk of the tube breaking after the die.. The

i nvent Théinventeondk akpamhel 'x'h Qreﬁént &‘eﬁalfi@hﬁ'réfel‘@ntz@tor ﬁcﬁ&ﬁﬂﬁ%ﬁzﬁmﬁoﬁ ogaRLi C |

il lustration of an exanple.of an enbodinent iIn
example of an embodiment in figure 1.

A melal strip 2, made of austenitic steel, for example, is pulled off from a sﬁpply sp-ool I and
is fed 10 a set of forming rolls 3 in which the metal strip 2 is gradually formed inio atube 4

| comprising a longitudinal slit. The longitudinal slit is closed by 2 welding device 5,
preferably a lasér welding device. After the welding device 5, the welded tube 6 is grasped
by a collet chuck take-off dgvice 7 which draws the metal strip 2, the slit tube 4 and the
welded tube 6 through the production inslal]alioﬁ. The collet chuck take-off device is known

from German Patent (Auslegeschrifi) 11 64 355.



A netal strip 2, made of austenitic steel, for exanple, is pulled off from
a supply spool | and is fed to a set of formng rolls 3 R#&Msnttck006he net al
strip 2 is gradually formed into a tgbe 4 conprising a longitudinal slit.
The longitudinal slit is closed by a“wel ding device 5, ~ preferably a | aser
wel di ng device. After the welding device 5 the welded tube 6 is grasped-
by a collet chuck take-off device 7 which draws the netal strip 2, the slit
tube 4 and the welded tube 6 through the production installation- The
col l et _chuck take-off device is known .from German Patent (Auslegeschrifl)
1164 33Be wshleggyher$ 1o odmequeatlyusioyad or alsable diuan ubsequent | y wound on a cabl e
drum 8. The process described is linted to tubes with an outside dianeter
~of 2 mat nost. There is a need for netal tubes with an outside dianeter

of 0. 2The proaisldacHibdd is lilii el e fbeHvith @n BN @lorURBS Sitsh as these are
used in the production of injection needles. So as to be able to produce

‘metal tubes with these di nensions, the | ongitudi nal seam wel ded tubes

whi ch db . d i bed h [ d d h
R C T A e et ER T

desire di nensi on

| ongi toell mal. MeAHLYRIsdadad PR SrStlcl #PHR rfuctififoSHRS MV E 1Ll awi ng
operation, provision is made according to the invention for the nmetal tube

6 to be provided with a filmof lubricant on its internal surface. For

moans Sr a0 P afle (Sprodfieipeiphiube ¥ fgeomeaione i ORgBETE) SReveRd of e
| ance dbdswa rk pHIREL Vb, PRIRASRUS B dbSRARGE A Rluddato IR iy devi ce.
dimensions in a plurality of steps. '

In order to make the longitudinal seam-welded tubes suitable for the subsequent drawing
operation, provision is made according to the invention for the metal tube 6 to be provided

with a film of lubricant on its internal surface.

For this purpdse, a lubricant 1s mtroduced from a supply container 10, by means of a lance 9,

into the slit tube 4 or metal tube 6.

~The end of the lance 9 is particularly advantageously disposed after the welding device, so

~ that the Jubricating properties of the lubricant are not impaired by the heat of welding.

- The Iubricant_ can be introduced discontinuously by the lance 9 into the still open tube 4 or
into the welded tube 6. During the subsequent winding operation on to the cable drum 8 or

~ spool, the lubricant 1s distributed over the entire internal surface of the tube 6.

Altematively, the Jubricant can be applied by spraying a thin film on to the internal surface of

the tube 6 after the welding device 5. By means of the process according to the invention,

longitudinal seam-welded tubes of considerable length, i.e. up to 20,000 m or more, can be )
_produced, from which tubes with a considerably smaller outside diameter and a considerably

lesser wall thickness can be produced by a subsequent drawing operation.



that the lubricating properties of the lubricant are not i npai red by'the
heat of wel ding. The lubricant can be introduced disconti 8dMesthy2006 t he

‘lance 9 into the still open tube 4 or into the welded tube 6. During the

subsequent wi nding operation on to the cable drum8 or spool, the

| ubricant is distributed over the entire internal surface of the tube 6.
Alternatively, the lubricant can be applied by spraying a thin filmon to
the internal surface of the tube 6 after the welding device 5. By neans of
t he process according to the invention, ongi tudi nal seam wel ded tubes of
consi derable length, i.e. up to 20,000 mor nore, can be produced, from
whi ch tubes, with a considerably snmaller outside dianeter and a consi derably
| esser wal HM ckness can be produced by a subsequent draw ng operation. 24
March 2006 4 Clainms | A process for the continuous production of a

| ongi tudi nal seam wel ded netal tube, wherein a metal strip is pulled off
froma stri.p supptotessifer geaditatuops Hoai@bnioitkormkifudPAl scaMIPEIHE] ReaPlbOPEN

l ongitudinal slit and the longitudinal slit is. closed by sol dering or.

wel di ng, char acYkergis agngty striynts palipdioff ifioam strip stpnriy,oe gedealiyfoonadtintost thbd

lbri cat i ng-of ioPeiPRARERERRE R Bl e RoBlyindight S elefl] ioidspn o7 °

characterised iwelding@lchlbgctbrisud i 304 4 15bridhhi RAbEEHcedAPHUISER opdh sliftBEOCESS
according to claiml or 2, characterised in that the Iubrlcan? I'S

introduced into the netal tube after the weld point by neans of a |ance.

2. A process according to claim 1, characterised in that a lubricating oil is introduced.

3. A process according to claim 1 or 2, characterised in that the lubricant is introduced
drop-wise.

4. A process according to claim 1 or 2, characterised in that the Iubricant is introduced

into the metal tube after the weld point by means of 2 lance.

5. A process according (o any one of claims 1 to 4, characterised in that the

longitudinal slit is closed by laser welding.

3 _ 6. A process according to any one of claims 1 to 5, wherein the welded tube is wound to

F

form an annular coil or is wound on a spool, characterised in that the lubricant is
introduced into the still open slit tube in an amount such that after winding the tube

the entire internal surface of the metal tube is covered with lubricant.

7. A process according to any one of claims 1 to 6, characterised in that in a next
operation both the outside diameter and the wall thickness of the metal tube are
reduced by means of a drawing process using 2 mandrel in the interior of the tube as

well as a drawing die.



5, A:process according to any one of clains 1 to 4, characterised in that -
the longitudinal slit is closed by |aser welding A proce®g MgEeiorddsg to
any one of claims | to 5, wherein the welded tube i's wound to form an
annular coil or is wound on a spool, characterised in that the lubricant is
introduced into the still open slit tube in an amount such that after

w nding the tube the entire internal surgace of the netal tube is covered
with lubricant. A process according to any one of clains | to 6,
characterised in that in _a next operation both the outside dianmeter and
the wal |l thickness of thd FRIGEPS (FiSeTH SONTINEE: Fof a drawi ng
process using a mandrel PhlEETYDRINGE | FAMMELDER MEERe wel | as a draw ng
di e. A PROCESS FOR THE CONTI NOUS RREEGHON OF A LONG TUDI NAL SEAM VELDED
METAL TUBE-ABSTRACT A process for the continuous production of a -

| ongi tudi nal seam wel ded netal tube In a process for the continuous
‘production of a longitudinal seamwel ded netal tube, wherein a netal strip
is pulled off froma strip supply, is gradually forned into a tube
conprising an open longitudinal slit and the longitudinal slit is closed by
soldering or welding, a lubricant is introduced into the still open slit

t ube. :

A process for the continuous production of a longitudinal seam-welded metal tube

In a process for the continuous production of a longitudinal seam-welded metal tube,
wherein a metal strip is pulled off from a strip supply, is gradually formed into a tube
comprising an open longitudinal slit and the longitudinal slit is closed by soldering or

welding, a lubricant is introduced into the siill open slit tube.

Fig. 1



