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 oAQ@FHEsORor MRABRLoudprsducliBh 8f 2 IonRREJINAIIsBarA-whIdemhanl @he 2 to 400 nmm
and a wall thickness of O. to 4.0 nmm can be produced in alnost infinite

l engths. In this process, a netal strip 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
convey sThetpesentinadntisn rdlalestoch prhesssiidrahe tantieuas peoduaiidroofmienditodingly. For this

pur pos Goldigt whi ch are nounted on two endless_roller chains =
surrou%ﬁat he tu 'ﬁ&g@ig"m 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 assogéaﬁ jWIth he deformation of the metal strip to, formthe
slit t98vEH dongbeepddO¥Hs associated with the wel ding of the

| ongi tudi nal edges. $o as to be able to produce tubes of smaller dianeter,

the -t ubes have to be drawn down-in
A process is known from the Uniwema Machines and Accessories spectalist 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,



one or nore éteps. In the course of this procedure t he -t ubes "are drawn

"~ through a die, the inside diameter of which is |ess than2gharaupsiade

di anmeter of the tube to be drawn. If the wall .thickness of the tube is to
be reduced in addition during the draw ng operation, amandr-el, 24 March
2006 2 the outside dianmeter_ of which is larger than the inside dianeter of
the die, Heoutsdadiamptesef whichns larger thah &he inside ditencteref tedlic dias tedefingerted on
bet ween tﬂgwg e wal | and the formng tools, nanely the die and the
mandrel, a lTubricant has to be supplied. The tube can be |ubricated from
the outside alnost wthout problens. However, it is difficult to introduce
the requisite amount of lubricant into the interior of the tube when | ong

| engt hs oft YiEdo seduce thafiictigmbesweersthe tutisfwalhandyhe famnting teolspamsiy edie t o

provi de ' t gl ,tubes. of.. consi derabl e | th.can. b

pr oduced ?"‘@L‘ﬁg ﬁ’?ﬁ e\'%ly @hvmkﬁgﬁpﬁﬁgo b Féﬁpigg-m&aﬁ%?anﬁez’“{”ﬁ%‘%m ﬂicrﬂglcsk(ﬁ:e ss of
sai d t ubedmostivilitout pebtdels. MovRabl, itis S QiBtolirdduzs Afkaey\dsiecDiRness on. |In
accordance, wi'th, an aspect of the present invention, there is provided a

process figbngameinie isiptsroref the bibgovlico bongf leagthpolubedicdmwseam wel ded net al
tube, wherein a nmetal stripis pulled off froma strip supply, is
gradually fornmed into a tube conprising an open |longitudinal slit and the

| ongi t udi Bmbodiinentsiofthelpoasedt imention stek toysroAte Wpldteatby Wil mekRibaad i Nt hat

a | ubri cagdnsigsrabat i t he i1l.ope lit tube. A lubricating oil
may be inf [ngggrgg% '%Wﬁag‘d%er%@%"sa afa(%’y?"@l?ﬁ!%@ e ptsidg diamgster gadibeavalir op-
wi se. Thethickinsss ebeaid tuligs ban beredamd méttiouit prabldntesin arsubseduantopaftier. t he wel d
poi nt by neans of a lance. The longitudinal slit may be cl osed by | aser

wel di hg. The wel ded tube may be wound to
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.

In-a 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. ' |
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form an annul ar coil or. may be wound on a spool, wherein the |ubricant may

be introduced into the still open slit tube in an anount 24 ¢drch P@a6 af t er
wi nding the tube the entire internal surface of the netal tube is covered
with lubricant. In a next operation h the outside -dianeter- and the wal |

t hi ckness of the netal tube may be reéduced by nmeans of a draw ng process
using a mandrel in the interior of the tube as well as a drawing die. 24

Mar ch Zbe@satidihévansgnéfithe invenivitiagRnitstéd @ haAEp hoRIbIé & J@mpleest ed in
that it is possible.in a sinple manner to coat the internal surface with

an acciaRpen g cpgliibs Eﬂﬂam#?ceowlaan agsuraiely meter wh@n@my of ninbsigequent

drawi n for d w thout damagi ng
the i n'?v e?ﬁ'g %séus?'p a&@gm?&?ﬁ £%8 B'I;F%'l'ﬁaa’{ ll’*ﬁ}%er(ﬂp ‘ mlgslﬁé’r?q??ﬂs’df' ‘fvﬁéo'{tube
br eaki dgmadihg the ihtetnalls@rfact RE e ¥ridaRud ﬁnmlueé RO (6EeBEingdghai |- Wi th

reference to a schematic illustration of an exanple of an enbodi nent in
figur ethe gy et al strip 2, made of austenitic steel, for exanple, is pulled
of f-froma supply spool | and is fed to a set of formng rolls 3 in which

the netal strip 2 is gradually fornmed into a tube 4 conprising a

| ongi t UHé Hakntsdr & exaxaa.ea M GebieAddial with réfelchcElo ﬂeﬂ?:}ﬁ qlmﬁl-ﬁgﬂ gfgﬁv' ce 5,

preferably a | aser wel ding device. After the vve I ng device wel ded ..
- tube 6example afpeembddimentdflfigate Ichuck take-of f device 7 which draws the
metal strip 2, the slit tube 4 and the welded tube 6 through the
production installation. The collet chuck take-off device.is known from

Ger manA Bad@rid AURARAGSaREitiE bebell (i 4xARpte, RhultBd 6 689 Psupply spool 1 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.



. The wel ded tube 6 is subsequently wound on a cable drum 8. The process
described is limted to tubes with an outside di ameter of 22 Mamta20080st .
There is a need for netal tubes with,an outside dianeter of 0.2 nmand a
wal | thickness of 0.02 nm Metal tuBes such as these are used in the
production of injection needles. So as to be able to produce netal tubes-
with these dinmensions, the |ongitudinal seamwel ded tubes which are
produced by the process descri bed above have to be reduced to the desired
dimensions in a plurality of steps. In order to nmake the | ongitudinal

seam wahei@glded i 6gg sebspuently wornd or alsaldgdem 8.dr awi ng  operation, provision
is made according to the invention for the netal tube 6 to be provided
~with a filmof lubricant on its internal surface. For this purpose, a

b ubri cHRtprocess Bést8IGE Gindi@10 AibsRRN ¥n ¢oRidRIdRSe1d Gl 2HmBas of a | ance 9,
into the slit tube 4 or netal tube 6.. The end of the lance 9 is ‘
‘particularly advant ageously di sposed after the wel ding device, so that the

1 ubri i ti f the |ubri. t i ired by. t he heat of
wet di g e e Rl ien B il amdel ol Bh i ot rpickes phnce o
into tMe2 s Met@REBLstsUALasAnO ard 1@ it HR pASIudBsh StiBRBon MUY the

0}

subsequent w nding operation on to the cable drum r spool, the
|ubricant is distributed over the entire internal surface of the tube 6.
Al ternative

the | ybri Lied b ing. a thin fjl t
the | R IaRY At Papedte SaRLBwe R Smerren Ao iy eesvekigd maans of

the prgkRShidcsepidited B ﬁxpgrcic@é‘s%géﬁmd ab@RAa VU Medﬁ%@l%‘(ﬁé %@ﬁle& ubes of
€. up to 20 e

consi derabl e length, 1. , 000 mor nore, can produced, from
whi ch dimbessonsiin h plurdonsi stepsabl y smal | er outsi de di aneter and a consi derably
| esser wall thickness can be produced by a subsequent drawi ng operation. 24
Mar ch 2006

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.



Clains 1 A process for the continuous production of a |ongitudinal
seam wel ded nmetal tube, wherein a netal strip is pulled @#Mdrcro2d08 strip
.supply, is gradually forned into a tube conprising an open |ongitudi nal
slit and the longitudinal slit is closed by soldering or - wel ding,

characterised in that a lubricant is introduced into the still open slit
tube. A process according to claiml, characterised in that a |ubricating
oil is introduced. A process according to claiml or 2, characterised in

that the lubricant is introduced drop-mﬁie. A process according to claim|l
or 2, characterised in that the lubricant”is introduced into the netal
tube after _fhe weld point by neans of a |l ance. A process according to any
one of claFlEs to 4, characterised in that the longitudinal slit is

cl osed by | aser welding. A process according to any one of clainms | to 5,
wherein the welded tube is wound to forman annular coil or is wound on a
spool , chat.act ex paeessifor theabntifieus pldidmitofiaondiiimariatwiiftdmbhpusd i | |
open slit tube in an anmobunt such that after winding the tube the entire

i nternal surfacehessingmetahstii ispybed oK foovestan swnih 15 gladualbyformet iploadalss

according to a ne. of cl ali .0,6,.. C terised [.n that in next

oper at i og bot h%tgﬁ’gmollr} & 336%@5%?%?31!ghluanpﬁé%gﬁmcﬁﬂﬁéhﬁégg’sﬁq g’)ﬁ‘?zdeﬁﬂg ar
tube are reducrddihy, dRPNGeieddn dh A I0BHAMPRIHFodtbNAHERAN bSn i tible
interior of the tube as well as a draw ng die.

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.

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

R,
C

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.





