FLOW FORM NG APPARATUS Reference to rel ated applications [0001] The present
invention clains the priority of the US Provisional Patent Application No.
61/ 165, 24vofnioed4wn March 31, 2009, the content of whiclrCcrsG2omo@ay at ed
into the present application by reference. Background [0002] Vari ous

enbodi ments relate generally to a flow form ng apparatus. [0003] Cold
rotary formng technologies, e.g., formrolling and flow form ng, have been
devel oped for form ng the high precision axis-symretrical conponents of
several kind of netals with | ow cost, near net-shape and high materi al
usage. For exanple, the fIﬂQWWW@MTUﬁave a high potenti al

mai nly for form ng holl ow conponents with a snmall thickness. [0004] Various
ki nds of flow form ng nachi nes have been devel oped and conmercial i zed for
the production of autonotive conponents, bicycle parts and conponents for
preci si on engi neering, etc.Réferenceto rddtedappheitiones are custom designed and
speci alized for a mass production of each particul ar conponent. [0005] Sone

usual cqooamlng ITA¢ NREseh InRatisE edhimb| the f orlth eoff tHRWUKO PRIV Mipat | and
soft metal components, because heavy duty flow form ng of conponents of

| ar ger S'Klf?plﬁéuﬁl WNahe1/185, Q@f‘%l@d & Wikih hBthd?@Chﬂh@echtthbf Yid GOPe with

the large formng forces (radial and axial). Summary [0006] I'n vari ous

e”bOd'”thﬁatﬁaEh%W %%ég]§@hﬂﬁﬂgﬁ§%ﬁ’fﬁﬁyfgg provi ded. The flow form ng

appar at us aV|ng a base body including a
machi ne

Background

[0002] Various embodiments relate generally to a flow forming apparatus.

[0003] Cold rotary forming technologies, e.g., form rolling and flow forming, have
been developed for forming the high precision axis-symmetrical components of several
kind of metals with low cost, near net-shape and high material usage. For example, the
flow forming process may have a high potential mainly for forming hollow components
with a small thickness.

[0004] Various kinds of flow forming machines have been developed and
commercialized for the production of automotive components, bicycle parts and
components for precision engineering, etc. However, these machines are custom designed
and specialized for a mass production of each particular component.

[0005] Some usual machining lathes can be used only for the flow forming of small
and soft metal components, because heavy duty flow forming of components of larger
size or a higher strength require high machine rigidity to cope with the large forming

forces (radial and axial).



bed and a headstock connected to the machi ne bed, a chuck supported by the
headst ock, and a mandrel configured to receive a workpiece, with the
mandr el hwoi2og/a4doangi t udi nal axi s and bei ng supported kpyTisiceotomagiad ock; a
buil d-up system the build-up systemincluding: a roller head structure
having at | east one novably supported roller housing supporting a roller,
with the roller being configured to act on the workpi ece when the workpi ece
is received by the mandrel; an axial feeder configured to drive the roller
head structure in the axial direction of the |ongitudinal axis of the
mandrel ; a radial feeder configuredW®mAry ve the at | east one noveably
supported roller housing in the radial direction of the |ongitudinal axis
of the ndfNE| ; Brichrigus ermbaslimeits, & Aewrormimgpanparatyy minebe povided. M@edlost r uct ur e
and the axial feeder; wherein the build-up systemis a system separated
from t he foatihg appdigtnemay invdudeaclathacthb Edheshgvirgy 4 Bast bed§ inghadingaamhasitiey ei n t he
frame is fixed to the lathe. [0007] hi various enbodinents, a flow form ng

appar at usheayd Reefds@itk ABfndchal to dhéghactind Béd) @ chiitlesuppbital bithe MgadsteRse body
i ncluding a machi ne bed and a headstock connected to the nmachine bed, a

chuck supp@Tatishdy bhEh&PRHSEAGo a @Bﬂclp?ece’,?@ﬁ‘ﬁ fle Ak BUViRE aliGhdiRaRLVE 2
wor kpi ece, with the mandrel having a longitudi nal axis and being supported
by the h e '

y the %ﬁgz%'ﬁﬁ. Eemgnspﬁﬂédr% beat ﬁ%zfdgt%h?,rg AT NERAION eenl\i\ﬁfe}% tbtugg.%ang,\gém y

supporte C ured to ac he wor kpi ec Kprece is
recei ved .by t.he mandrel :; an axi al .feeder .confiqured to drjve the roller
hoad st r dPRRPE; TRERE Feia fhefifs Brvng R BRs Rl PSR! ninBadfd el Pulle o7 are
supported by and attached to the naching bed of the |atheat at |east one
TPt e SHBr e Tl RS ol bPRECom BRI A8 SO B EP P S MBI paced
apart fromthe first_ support position in the axial direction of the

| ongi t udieakpigss is reseived &y tagemandrel; gp axia] fredar corfigired, taydnive; the rdler head nandr el

extends between the first support
structure in the axial direction of the longitudinal axis of the mandrel; a radial feeder

configured to drive the at least one moveably supported roller housing in the radial
direction of the longitudinal axis of the mandrel; and a frame, the frame supporting the
roller head structure and the axial feeder; wherein the build-up system is a system
separated from the lathe, wherein the machine bed supports the frame, and wherein the
frame is fixed to the lathe.

[0007] In various embodiments, a flow forming apparatus may be provided
including: a lathe, the lathe having a base body including a machine bed and a headstock
connected to the machine bed, a chuck supported by the headstock, and a mandrel
configured to receive a workpiece, with the mandrel having a longitudinal axis and being
supported by the headstock; a roller head structure having at least one movably supported
roller configured to act on the workpiece when the workpiece is received by the mandrel;
an axial feeder configured to drive the roller head structure in the axial direction of the

longitudinal axis; and a frame supported by and attached to the machine bed of the lathe



position and the second support position with regard to the axial direction
of the longitudinal axis of the mandrel. [0008] In various enbodi nents, a
fl ow for mvogospipatat us nmay be provided including: a | atrer/SGheioloatine havi ng
a base body including a machi ne bed and a headst ock connected to the
machi ne bed, a chuck supported by the headstock, and a mandrel configured
to receive a workpiece, with the mandrel having a |ongitudinal axis and
bei ng supported by the headstock; a build-up system the build-up system
including: a roller head structure havin? at | east one novably supported
rol | er hotgt fgstsenspldist supgod positionand gt ahlcasteonegierand wppory pesifien gpacedl t o act
on the workpi ece when the workpiece is received by the mandrel; an axi al

f eeder coaphitdrome thet forsdsuppert phsition i the sixiab deectmnedithe langitpbindl edisraflthe r
housing in the axial direction of the longitudinal axis of the mandrel; a
radi al f argeifelC ohéiegunettaitca goitioa dfhthe rmdrnded] dxesmds detweeh Uhe firat support adi al
direction of the longitudinal axis of the mandrel; and a frame, the frane

suppor ti ngsiids 4nal HRr sdaeRd sepporC busifomRetH Repaakit@!thd @RBEdiRBELH be thadi al
feeder; wherein the build-up systemis a system separated fromthe | athe

and wher qhfbitfhafl £$-388f thé nfah@f to the lathe, wherein the machi ne bed
supports the franme, and wherein the frane is fixed to the nmachi ne bed of

the lath at | easi e ppo p | t . second

support  HaRi8lF ol Fetiof Sullibentl P fiby PR hpBiind i, bEFRLWRRE 2570

direction_qf ..the |longitudi nal .axis_of the drel, wherejn at,|east a

por £+ on_ drbdiae uirfPoine SHhE Rerah Bud ety TR FriacHBE PR helf beeBSdd ¢ ne

second support position wt egard to the axial direction of the

| ongi t udiRaPeCiEd © g ?ﬁ@%ﬁﬁieﬂ ¢ %o@ipppﬁe«%e/i 'aag‘e daiesis e s mandrel oy

form ng apparatus may be provided including a |athe, the |athe having a

base bodyrorBEHIEd ) 1§eF1YE FriORiPIRSepRih HegnandeelihavingiaJangivding] axicandesinged to

t he machi ne bed, and a build-up system the build-up system conprising: a
supported by the headstock; a build-up system, the build-up system including: a roller

head structure having at least one movably supported roller housing supporting a roller,
with the roller being configured to act on the workpiece when the workpiece is received
by the mandrel; an axial feeder configured to drive the at least one moveably supported
roller housing in the axial direction of the longitudinal axis of the mandrel; a radial feeder
configured to drive the roller head structure in the radial direction of the longitudinal axis
of the mandrel; and a frame, the frame supporting the roller head structure and the axial
feeder and the radial feeder; wherein the build-up system is a system separated from the
lathe and wherein the frame is ﬁked to the lathe, wherein the machine bed supports the
frame, and wherein the frame is fixed to the machine bed of the lgthe at at least one first
support position and at at least one second support position spaced apart from the first
support position in the axial direction of the longitudinal axis of the mandrel, wherein at
least a portion of the mandrel extends between the first support position and the second

support position with regard to the axial direction of the longitudinal axis of the mandrel.



mandr el support connected to the main drive spindle by an axial plunge type
coupling; a mandrel configured to receive a work piece, with the mandrel
havi ng a.wongioudisnal axi s and bei ng connected to the meotrseko®wppeyt; a
roller head structure having at |east one novably supported roller housing
supporting a roller, with the roller being configured to act on the

wor kpi ece when the workpiece is received by the mandrel, wherein the roller
head structure further conprises a roller head structure franme supporting
the at |east one noveably supported roller housing; an axial feeder

confi gur d804Y dr In/arioye einbedimentscnflow Horming ppparaus may b provided incdydiegh of t he
| ongitudinal axis of the mandrel; a radial feeder configured to drive the
at | east adathenthe dathd havingppbasedwdy obmprising asiaching hed hed a awimdridi spasilé on of
the longitudinal axis of the mandrel; a tailstock structure; a frane, the
frame suppandctadgo tlieemachity eld, andpptornld-wpreysteine theouidl-upagsen camgrisiag:] at ock
structure; and wherein the build-up systemis a system separated fromthe

| at he, Whedrie sipjpriteahésial toekk muRRPvE Spihfie byfadARial Wﬁﬁ%@ﬂyﬁe thuplihgane is
fixed to the lathe, wherein the roller %ead structure frane supports the

radi al f eggfrel c8 {FieBeil 18 wodll pREe, %ﬁﬂthé%dﬁﬁ?e‘l’h@viﬁ%ﬁ%éiﬁdi@%&sEd _
novably in axial direction on the base body of the |athe. [0010] In various

enmbodi ”E%E ’beﬁxﬁgéogiﬁ‘%été?f 0 dﬂg A %ﬁsh%rtnﬁ%oﬁ& tﬁ%g\é{rgtggregﬂr%glngdit MGhsPopet NE.

t he | at he havi ase body conprising a nac marn drive

spindle connected to th chi ne bed. a drel. support connegted . to the
i o 1 OB PO e R et B Bl B s RREL S (e

mandrel having a | ongitudi ngal axjs. and being,supported by mandrel support;
Tl er Mbot e EPER WA Mg kP r SR Sracish N edn i ToUf
configured to act agn the workpi ece when the workpiece is received by the

mandr el ; hspd strycsre darghes comprises gupler head girvapare trme, ppesting dhgatdeastieneur e in

the axial direction of the longitudinal axis; a tailstock structure ; and a
frame suppicablygupported roller housing; an axial feeder configured to drive the roller head

structure in the axial direction of the longitudinal axis of the mandrel; a radial feeder
configured to drive the at least one moveably supported roller housing in the radial
direction of the longitudinal axis of the man(irel; a tailstock structure; a frame, the frame
supporting the mandrel support and the axial feeder and tailstock structure; and wherein
the build-up system is a system separated from the lathe, wherein the machine bed
supports the frame, wherein the frame is fixed to the lathe, wherein the roller head
structure frame supports the radial feeder, and wherein the roller head structure frame is
mounted movably in axial direction on the base body of the lathe.

[0010] In various embodiments, a flow forming apparatus may be provided including
a lathe, the lathe having a base body comprising a machine bed and a main drive spindle
connected to the machine bed, a mandrel support connected to the main drive spindle; a
mandrel configured to receive a workpiece, with the mandrel having a longitudinal axis

and being supported by mandrel support; a roller head structure having at least one



the axial feeder, the mandrel support and the tailstock structure; wherein
the frame is supported by and attached to the machi ne bed of the | athe at
at | east woeofomnst92support position and at at | east onePSESOGRAEADHOERDT t
position spaced apart fromthe first support position in the axial
direction of the longitudinal axis of the mandrel, wherein at |east a
portion of the mandrel extends between the first support position and the
second support position with regard to the axial direction of the

| ongi tudi nal _axis of the mandrel. [0011] In variaqus enbodi ments, a _flow
fornmi ng dppabht twpeEsd mllescaptigned it @rtam the Workpigasewhem the) werkpicgenis ng a
base body conprising a machine bed and a main drive spindle connected to
t he machireesiteddyy the randeel;an anjalifeeder configyind @-drpreshe raller beadhstiusturgin a
mandr el support connected to the main drive spindle; a mandrel configured
t 0 recei vhe axinloditeptiar ef theilongitufimahais racthilstecki sigicard pargl 4 frdine ahppoxiigg and
bei ng connected to the mandrel support; a roller head structure having at
| east oneah¢raxiabfegday fHeombsdielr suppoit aR@ubéd rils®op RatdtuRY whefei kRl franié i t he
roller being configured to act on the workpi ece when the workpiece is

recei ved sQipdrid@ HYREHAr flachedNtodtht FhachM@URE JTARE 14k R0at!10ast bh First Gﬁ;f)ﬁd?! l'er

head structure in the axial direction of the |ongitudinal axis of the

mandr el ; sirﬁagiaa& af SCHE% ogergémrsagﬁ,%rfp%{i&a&psﬁaba géardt ﬁ@lﬁtmé)%tggg ly

supported roller housing In the ra rection e longlt nal axis

of the ”}l@gigg{l in B3kl B0 dr16e 10 NGaTHRRR 41 MY flfcef Mlifleih GERGL ANd Lhe

mandr el . wherein p systemis a systeém separa %¥romthe
| at he and erein the,fra is fixed to the | athe, wherein the machi ne bed
e+ o o ot el Sl Bt el Bt Poof pRftior B i reehf B0 of tne
| athe at at. .| east one_ first .support ition and at at. | east .one second
support [pOSiipR S’h‘iléﬁ%‘ét? téwlel q%m ﬁfgﬁ? f%fm@ﬁga&stﬁmwﬁﬂ- in the axial
direction of the longitudinal axis of the mandrel, wherein at |east a
portion d90klhe niinFrEousegmbadignents; ol hOTMiNgs @PRATRESH May be provided

including: a lathe, the lathe having a base body comprising a machine bed and a main
drive spindle connected to the machine bed, a build-up system, the build-up system
comprising: a mandrel support connected to the main drive spindle; a mandrel
configured to receive a workpiece, with the mandrel having a longitudinél axis and being
connected to the mandrel support; a roller head structure having at least one movably
supported roller housing supporting a roller, with the roller being configured to act on the
workpiece when the workpiece is received by the mandrel; an axial feeder configured to
drive the roller head structure in the axial direction of the longitudinal axis of the
mandrel; a radial feeder configured to drive the at least one moveably supported roller
housing in the radial direction of the longitudinal axis of the mandrel; and a frame, the
frame supporting the axial feeder and the mandrel support; wherein the build-up system
is a system separated from the lathe and wherein the frame is fixed to the lathe, wherein

the machine bed supports the frame, and wherein the frame is fixed to the machine bed of



position and the second support position with regard to the axial direction
of the longitudinal axis of the mandrel. Brief Description of the Draw ngs
[0012] | nwbheiodnawengs, |ike reference characters gener &clngcrefomooie t he
same parts throughout the different views. The drawi ngs are not necessarily
to scal e, enphasis instead generally being placed upon illustrating the
principles of the invention hi the follow ng description, various

enbodi ments of the invention are described with reference to the follow ng
drawi ngs, in which: [0013] FIG 1 shows a top view of a first enbodi nent of
a flow f obailathe atpatdeast ene farstsipgom gositon and aiuat leasbonk speondssuppo poditien G 2
shows a side view of the first enbodinment of a flow form ng apparatus shown
in FI G 1spa¢diCapatt frinGtheFirstsapporapesiidn mrthe aviabdirafion o€ theilosditudimabakisrent of
a flow form ng apparatus along the line X-X of FIG 2; [0016] FIG 4 shows
a t hr ee- difiteBiandial, wheR M fleast Spuititnto LD athndRNExtoddsdefveeitHeirsi sagpappar at us
according to various enbodi nents; [0017] FIG 5 shows a top view of the

second enpRioneMd e Sechh® WupgUriTpbeltiek RAHréihrd 19 VWhe | didl | dFectord P43 FIG 6
shows a side view of the second enbodi nent of a flow form ng apparat us

shown in lE*\%i’deﬁiaIL)ggap&leﬁlagdreE shows a front view of the second enbodi nent

of a flow m ng apparatus shown in FIG 4. [0020] FIG 8 shows a top view
of a third enbodi nent of a flow form ng apparat us

Brief Description of the Drawings

[0012] In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. In the
following description, various embodiments of the invention are described with reference
to the following drawings, in which:

[0013] FIG. 1 shows a top view of a first embodiment of a flow forming apparatus
according to various embodiments;

[0014) FIG. 2 shows a side view of the first embodiment of a flow forming apparatus
shown in FIG. 1;

[0015] FIG. 3 shows a sectional view of the first embodiment of a flow forming
apparatus along the line X-X of FIG. 2;

[0016] FIG. 4 shows a three-dimensional view of a second gmbodiment of a flow
forming apparatus according to various embodiments;

[0017] FIG. 5 shows a top view of the second embodiment of a flow forming

apparatus shown in FIG. 4;



according to various enbodi nents; [0021] FIG 9 shows a side view of the
third enbodi ment of a flow form ng apparatus shown in FIG 8; and [0022]
FIG 10 swowsicziigeeti onal view of the third enbodi nent etCTsGkowodiay i ng
apparatus along the line X-X of FIG 9. Description [0023] The follow ng
detail ed description refers to the acconpanyi ng drawi ngs that show, by way
of illustration, specific details and enbodi nents in which the invention
may be practiced. These enbodi ments are described in sufficient detail to
enabl e those skilled in the art to practice the invention. Oher

enbodi ner0918tay BEG-ubishpyead sifel view @€tthe apcondoymbadimentnef & (flogt foravre changes
may be made without departing fromthe scope of the invention. The various
enmbodi merapparatus shown weldlés dari |y nutual |y excl usive, as some enbodi nents can
be combined with one or nore other enbodinents to form new enbodi nents.
[0024] THE01rd FExehphewy'a frentuded dfetheisacdnd embodithesr ofi & loas f@amimxanpl e,

i nstance, or illustration". Any enbodi nent or design described herein as

" exenpl argpparati8ehowieieBIEaR |y to be construed as preferred or advantageous
over other enbodi ments or designs. [0025] The term "connection" is intended

to includgom)di r B, §' §RAREClop View 8Fa MBEd eBodimeht 6 4 A& forisRRS B AN -
respectively. [0026] The terns "upper" and "l ower" or "above”™ ‘and "bel ow

refer to f di‘ﬁ@rt“/&x?dus@h{b%ﬁiﬂe?l&- [0027] Referring nowto a first enbodi nent
of a flow fornng apparatus 1 shown in

[0021] FIG. 9 shows a side view of the third embodiment of a flow forming apparatus
shown in FIG. 8; and
[0022] FIG. 10 shows a sectional view of the third embodiment of a flow forming

apparatus along the line X-X of FIG. 9.

Description

[0023] The following detailed description refers to the accompanying drawings that
show, by way of illustration, specific details and embodiments in which the invention
may be practiced. These embodiments.are described in sufficient detail to enable those
skilled in the art to practice the invention. Other embodiments may be utilized and
structural, logical, and electrical changes may be made without departing from the scope
of the invention. The various embodiments are not necessarily mutually exclusive, as
some embodiments can be combined with one or more other embodiments to form new
embodiments.

[0024] The word "exemplary" is used herein to mean "serving as an example,

instance, or illustration". Any embodiment or design described herein as "exemplary” is



FIGS. 1to 3, the first exenplary flow form ng apparatus 1 may include a

| at he 10 havi ng a base body 12, which base body 12 includes a nmachi ne bed
14 and a weadsiied9216 connected to the machi ne bed 14. PoTsGrei0®ndIQli ment s,
the lathe 10 may be a CNC | athe. [0028] The connecti on between the nmachi ne
bed 14 and the headstock 16 nmay be any detachabl e or unsol vabl e connecti on,
or the machi ne bed 14 and the headstock 16 nmaybe forned as one-pi eced. For
exanpl e, the connection may be provi ded by wel ding or by nmeans of screws or
bolts. The headstock 16 may be arranged on the upper side of the machine
bed 14 ornofageeswarily toabfyeansEvedasinrefstred Ay adyantageousvey etleterabodimenis oshown i n
FIG 2. [0029] When seen fromthe ground on which the flow form ng
appar at usdesignay be pl aced when in use, the upper end or upper surface 18 of
t he headstock 16 nay be at a higher position than the upper end or upper
surface ZJ0028] t hEhereehi"nennsetibnl'4s intendad $0 thelude avdirechcohaeaolbakywdlPastay have
an L-shape, which can be seen fromFIG 2, wherein the headstock 16 forns a

vertical mefditen"@hnddion'; répetiveynd wherein the machine bed 14 forms a
hori zontal section of the L-shape. The length of the nmachine bed 14 in

ahori zontghygfi r ephd RANEBYRE' HEAbRE"IR2ALENRE & "BabwOefth R MEadALACK 16 in
a vertical direction, or vice versa, or the length of the machine bed 14 in

t he horiqﬂ%g@hldirection may be substantially the sane as the height of the
headst ock I'n the vertical direction. [0030] The lathe 10 may further

el g, SasuIRARHL ) R BRo RS oA AR a0, B

headst 0o A8 P, TRyt S S, e Rl B SSRORANE. HA Y v
a base body 12, which base body 12 includes a machine bed 14 and a headstock 16
connected to the machine bed 14. In some embodiments, the lathe 10 may be a CNC
lathe.
[0028] The connection between the machine bed 14 and the headstock 16 may be any
detachable or unsolvable connection, or the machine bed 14 and the headstock 16 may be
formed as one-pieced. For example, the connection may be provided by welding or by
means of screws or bolts. The headstock 16 may be arranged on the upper side of the
machine bed 14 or may be arranged on a front end of the machine bed 14, as shown in
FIG. 2.
[0029] When seen from the ground on which the flow forming apparatus 1 may be
placed when in use, the upper end or upper surface 18 of the headstock 16 may be at a
higher position than the upper end or upper surface 20 of the machine bed 14. In a side
view, the base body 12 may have an L-shape, which can be seen from FIG. 2, wherein
the headstock 16 forms a vertical section of the L-shape and wherein the machine bed 14

forms a horizontal section of the L-shape. The length of the machine bed 14 in a



of chuck jaws, like for exanple two or three or four or five chuck jaws,
whi ch are novable with regard to each other so as to enabling cl anping of
t he mandrwD 28t/11Fkd2 exanpl e, such chuck jaws nmay be novabirsceenoaosiagi a
direction of the mandrel 24 to enable clanping of the mandrel 24 by the
chuck 22. [0032] The mandrel 24 may be received and/or clanped and/or held
in or. by the chuck 22, and thus may supported by the headstock 16. For
exanpl e, the mandrel 24 may be detachably received in the nmandrel 24. Wen
the mandrel 24 is received in the chuck 22 and the exenplary flow form ng
appar at ushorizentahdisectian anaj beigteans, thagh thehhaighs uefathe chepdstovkt 1 ay & wsttiaahe f1 ow
form ng apparatus 1 but supports and/or contacts the base body 12, the
mandr el 2#ireotior, loe vicerngrsaudi thallemgth of #¢ mhchimebern i inethe 2brinentalediteetich i n t he
hori zontal direction. [0033] Upon a flow form ng process that can be

per f or medngynbd dubstanteully|the sanfe Rvhd Iwight 0@ thehieadstdcks 6lin tHehertimahdirettion4 may
receive a workpiece which is to be recasted in a flow form ng process. This

nmay be pgodsy)MEAThé 1a8CTD MalEMRIRT ihdhade 4 BRuCROI Ksuph6E&1 W iHehelB¥odke1@ hol | ow
wor kpi ece extends around the mandrel 24 or at |east a portion of the

mandr el %d%ﬁgﬂpézh@g,ig%am&img@xg%.[0034] The first enbodiment of a

flow formng apparatus shownin FIGS. 1 to 3 may further include a frane

cont act s PR machinentss 221 R ORRINE YurhOfied B M el fo BBl B0 5011
bears. 32 AR SR LAY TSP e RS o b ek 20 BVRSH R PRI beans
32 or nine heans 32 or ten beans 32 or eleven beans 32 or. twel ve beans 32
or thirted rF?‘H 315955 36 10F GRS 1Bl b8 2000 fOVF OF 1D IBERAEYS, Which ar

movable with regard to each other so as to enabling clamping of the mandrel 24. For

example, such chuck jaws may be movable in a radial direction of the mandrel 24 to

enable clamping of the mandrel 24 by the chuck 22.

[0032] The mandrel 24 may be received and/or clamped and/or held in or by the

chuck 22, and thus may supported by the headstock 16. For example, the mandrel 24 may

be detachably received in the mandrel 24. When the mandrel 24 is received in the chuck

22 and the exemplary flow forming apparatus 1 stands on a ground 28, which ground 28

is not part of the flow forming apparatus 1 but supports and/or contacts the base body 12,

the mandrel 24 or the longitudinal axis 26 of the mandrel 24 may extend in the horizontal

direction.

[0033] Upon a flow forming process that can be performed on the exemplary flow

forming apparatus 1, the mandrel 24 may receive a workpiece which is to be recasted in a

flow forming process. This may be performed in such a manner that the work piece

which may be a hollow workpiece extends around the mandrel 24 or at least a portion of

the mandrel 24 extends inside the workpiece.



32 or sixteen beans 32 or seventeen beans 32 or nineteen beans 32 or twenty
beans 32 or nore than twenty beans 32. In the enbodi nent shown in FIGS. 1
to 3, thewbramei8d®2nmay include ten beans 32, nanely a fiPCIISGhemron®@49 (shown
in FIG 2), a second beam (not shown), a third beam 38 (shown in FIG 2), a
fourth beam (not shown), a fifth beam 42 (shown in FIGs. 1 and 2), a sixth
beam.44 (shown in FIG 1), a seventh beam 46 (shown in FIG 1), an eighth
beam 48 (shown in FIG 1), a ninth beam50 (shown in FIG 2), and a tenth

beam (not__shown). [Q036] The beans_32, or first beam 34, second _beam third
beam 38, G341 h B St?']f"f’?ﬂlz\msg afow forping apparsius showr LRIGS. ddadhm®,  ei ght h
beam 48, ninth beam 50, and tenth beam nmay be strai ght beans or

subst ant ifarthey inglydgiaframe,2ds. However, the beans 32, or first beam 34,
second beam third beam 38, fourth beam fifth beam 42, sixth beam 44,
sevent h H8@3H] 46, Tke famé 30 ensmppertednbynthh neshime 8¢ 14radd/oedirértlyeantactayheal so be
formed in another manner. The beans 32, or first beam 34, second beam

third beamacBihe bedustThebfeans 30 fay indhermuliipletieninb 3D e@aruredonsevednd Badheam 46,
ei ght h beam 48, ninth beam 50, and tenth beam may be hol | ow beans or beans

conf i gur egher[For ethpld, theMagie.30 ey k&8 Tourdbeame 32 or fist bbAM BB sisB&id beam
third beam 38, fourth beam fifth beam 42, sixth beamd4, seventh beam 46,

ei ghth beagrABvebddidt 2E8Miaht bR 225 MinP BREMEBY R SedBlSs| 00 bl or any
other suitable material. Theé cross-sections of the beans 32 or, first beam

sevent h BEARs oor GHIhABET: SE i S tepp 32T kv ARR B F prtd b2 44
cr oS- Sectl 8058 Rt 57001 th A5 SR o33t el e e
Shoul d be" RBFGaR APy REABE Atindbe GRboRRE shiump 908 i e Fame 8™ 1

may include ten beams 32, namely a first beam 34 (shown in FIG. 2), a second beam (not

shown), a third beam 38 (shown in FIG. 2), a fourth beam (not shown), a fifth beam 42

(shown in FIGs. 1 and 2), a sixth beam 44 (shown in FIG. 1), a seventh beam 46 (shown

in FIG. 1), an eighth beam 48 (shown in FIG. 1), a ninth beam 50 (shown in FIG. 2), and

a tenth beam (not shown).

[0036] The beams 32, or first beam 34, second beam, third beam 38, fourth beam,

fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth

beam may be straight beams or substantially straight beams. However, the beams 32, or

first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam 44,

seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam may also be formed in

another manner. The beams 32, or first beam 34, second beam, third beam 38, fourth

beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50,

and tenth beam may be hollow beams or beams configured in a solid manner. The beams

32, of first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam
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beam third beam 38, fourth beam fifth beam 42, sixth beam 44, seventh
beam 46, ei ghth beam 48, ninth beam 50, and tenth beam may have identi cal
or siml| avoenosa4secti ons and nmay be made from i denti calpcoscaimiob@ny
material or may differ with regards to its crosssections or material,
wherein, in sonme enbodi nents, any conbi nations of the abovenentioned shapes
of the cross-sections and materials can be provided. The cross-sections of
the beans 32 or, first beam 34, second beam third beam 38, fourth beam
fifth beam 42, SIXth beam 44, seventh beam 46, ei ghth beam 48, ninth beam
50, and t¥nsaveribisemedd. pehtsanAS: niath Yeaphl, adeni bewp maE be erge FOBY t he
respective beam or may change al ong the respective |ength. [0037] The

| ongi t udisteg! otianyeathdrsnitafle materipk dihe cBBs-sgctions efsthe beams 3 or, iest baam Béam
third beam 38, fourth beam fifth beam 42, sixth beam 44, seventh beam 46,
ei ght h beamnd&eam, titifd hraand & Fourdntledng rfifth besanmd 2pgixtheébeain| 43 a¢vedthsheam t hat
each of these beans 32 or, first beam 34, second beam third beam 38,
fourth besmeitith t beaie 8] 4adnths b¥dnh $0asad? 4enth Eb@R!, NWBRANMr$6s-scRtighi Ardoeam 48,
ninth beam 50, and tenth beam extends either in a horizontal direction or

in a ver tyefRhdidhlheed | 'tli%nlongl rcﬁmvﬂhd bt tHeGRspebtil® b\g‘amI Hla?rbeaileEﬁﬁ Sd4Cor

enbodi nent, | ongi tudi nal ection of one or a plurality of the beans 32

mRy exte gﬁk@l ; egﬁqgﬁﬁoorténeptwrwpﬁghnﬁ' ﬁﬁﬁﬁ'fagg.g%sorvfeln{ Bfal o Bk ASfla g 1 Ne

hori zont For exa tlple
ﬁ)(;f, ?len,?a aB :,s{elfg%(iie El?a t hﬁ sYlguldl lg:eal tOA Eh ?Eheogc?atmer m% es%{;c%n L the

ot ont] nd= G O 5%1%{15?%“ °ftf¥*4%eanb'0h%§ fa rs‘?%nf et Fieah

direction so as .to further enhance strength and/or ri d|ty of , the frane
30. [ooséralgéémgngiesm 50y prstenthbeppampy have identicalor simailas SHESBREHATS 40 r d beam

38, fourth
may be made from identical or similar material or may differ with regards to its cross-

sections or material, wherein, in some embodiments, any combinations of the above-
mentioned shapes of the cross-sections and materials can be provided. The cross-sections
of the beams 32 or, first beam 34, second beam, third beam 38, fourth beam, fifth beam
42, sixth beam. 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam may
be substantially the same along the length of the respective beam or may change along
the respective length.

[0037] The longitudinal direction of the beams 32 or, first beam 34, second beam,
third beam 38, fourth beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam
48, ninth beam 50, and tenth beam may be allocated such that each of these beams 32 or,
first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam 44,
seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam, extends either in a
horizontal direction or in a vertical direction, as shown in FIGS. 1 to 3. In an alternate

embodiment, longitudinal direction of one or a plurality of the beams 32 may extend



beam fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth
beam 50, and tenth beam that are connected to each other or directly
connect edwbaomalaimot her, nay be connected via one or noPETSGREMDI@RI by

wel ding or by bolts or in any other suitable manner. Al the beans 32, or
the first beam 34, second beam third beam 38, fourth beam fifth beam 42,
si xth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth
beam of the frane 30 nmay connected to each other such that none of these
beanms 32 or, the first beam 34, second beam third beam 38, fourth beam
fifth bedhtlyed tg the egicamdugctionedre el aseinplinrg, toothgrhasizeaighdirectioni feh beam
50, and tenth beam of the frame 30 is novable with regard to anot her of

t hese beaaxsmBlz, ong beane 32 jor srultipde hegus 32 extomding awtined tfoi thel vbrtisah digctidrour t h
beam fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth
beam 50, anvell eat lindhimedn toothet heridontiredidOtion O8O ]bel provaled oins as nileehawent s,
which are shown in FIGS. 1 to 3, the longitudinally axes of the first beam
34, of t hentwaiesid (e showDf whith bedth 3d b eadh o¥8vhiebkais 32hBnhedwy 4 beaiesum of the
frane 30, or the first beam 34, the second beam the third beam 38, and the

fourth begmnaing!iiané mdfBontll Aret@A aR@hdcafl 33 th GRCTerRe Wirectidh &figd i on the
| ongi tudi nal axes of the fifth beam 42, of the sixth beam 44, of the ninth

b 50, : s the fifth b 42, th
P T L S

si xt h beam 44, tenth beam of the franme 30 extend
par al | el ach,ot her, in it h odi pents., Further the l.ongi i nal axes
of the se[@‘g‘;n h b%ganr%lﬁ an oggoﬁhq% erisgﬁ?aﬁl %‘éasﬁ%%@, egrrn’ pﬁréi ]"’seg&e%#glmgﬁ]d ei ghth

beans 46, 48 nd parall.e] to,each aother in th nbodj nrent 0Q40] In
e e Hth R S heahaE S Vet Beten' B, i TR U B bt ot 1 ¢
axes of thg first beam 34, of the second beam of the third beam 38, and of
t he four t3d traihbeam.ithat are compeotes togach pther ordixecily sopngoted trgach othshdM¥eam t he

third beam 38, and the
be connected via one or more screws or by welding or by bolts or in any other suitable

manner. All the beams 32, or the first beam 34, second beam, third beam 38, fourth beam,
fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth
beam, of the frame 30 may connected to each other such that none of these beams 32 or,
the first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam
44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam, of the frame 30 is
movable with regard to another of these beams 32, or the first beam 34, second beam,
third beam 38, fourth beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam
48, ninth beam 50, and tenth beam, of the frame 30.

[0039]  In various embodiments, which are shown in FIGS. 1 to 3, the longitudinally
axes of the first beam 34, of the second beam, of the third beam 38, and of the fourth
beam of the frame 30, or the first beam 34, the second beam, the third beam 38, and the
fourth beam of the frame 30 extend paréllel to each other. In addition the longitudinal

axes of the fifth beam 42, of the sixth beam 44, of the ninth beam 50, and of the tenth
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fourth beamof the frame 30 are arranged in the vertical direction. In
addition the longitudinal axes of the fifth beam 42, of the sixth beam 44,
of the niwOhlRotweiam920, and of the tenth beam of the framec3BG2am/0069fifth
beam 42, the sixth beam 44, the ninth beam 50, and the tenth beam of the
frame 30 are allocated in a horizontal direction. [0041] As nmentioned
above, the second beam the fourth beam and the tenth beam are not shown
in FIGS. 1 to 3, and thus explanations on the positions there of will be
gi ven bel ow. [0042] hi the enbodi nents shown in FIGS. 1 to 3, the first
beam 34, bena afithe fiathe 3006 the fifthebeami 424 theesixth dgam A dthe ménth béanh Sh et ar e
connected to each other such that these four beans (i.e. first beam 34,

ni nt h beaentbBgar lof thet flaman3 B&ktersinwhrdlief toheable athert i) thé embvdiments SFurfheg e 52
(shown in FIG 2), of which the first frame 52 is a rectangular frane 52 in

t hi s enbaeigimdinal dxtee of Eieostsleiik d8am UBant eiftthe &gkt behmetsf otlitheke@d@tinandnd t he
si xth beam 44 are connected to each other such that these four beans (i.e.

second beanth b&sueD 89 B tehPpUrhlltl REHIM ofeflinSth¥ bAbS@ARKA4) form a second
frame 54 (shown in FIG 1), of which the second frame 54 is a rectangul ar

frame 54 jhgyhhi SiePRRdl BRBbdimbRS, WAENE SRR H ﬂﬁ}S.tlhhﬁa 31dhd ibnggﬁ(gfhzﬂ?y ei ghth

beam 48, "and the si xth beam 44 atre connected to each ot’her s at” t hese

43) 5???2‘7{ ﬁﬁﬁ‘érﬁf?*ab%e ”%‘ﬂ?dﬁfﬁ%%ﬁﬁ B t}l@i#?%?agﬁqfﬁ%dt ‘ﬁﬁ‘?asf%‘?*&ﬂebgé‘”} :
56,1 [ ' . 43 ] 4,

Cevent ' Bishodh B dnotohe BivySER A aE Stoom dEBu e AR, TP Ut nat

For ma. f PG DPUR ASCSafan JhretF rhiEsd T thnaetapal pecipp olF MR ape S

may al so be naned as a fourth frane 58 of the frane 30. The third beam 38,
t he ei ghtlppgidinal axes of the fifth beam 42, of the sixth beam 44, of the ninth beam 50, and of

the tenth beam of the frame 30, or the fifth beam 42, the sixth beam 44, the ninth beam
50, and the tenth beam of the frame 30 are allocated in a horizontal direction.

[0041] As mentioned above, the second beam, the fourth beam, and the tenth beam
are not shown in FIGS. 1 to 3, and thus explanations on the positions there of will be
given below.

[0042] In the embodiments shown in FIGS. 1 to 3, the first beam 34, the ninth beam
50, the Md beam 38, and the fifth beam 42 are connected to each other such that these
four beams (i.e. first beam 34, ninth beam 50, third beam ‘38, and fifth beam 42) form a
first frame 52 (shown in FIG. 2), of which the first frame 52 is a rectangular frame 52 in
this embodiment. The second beam, the tenth beam, the fourth beam, and the sixth beam
44 are connected to each other such that these four beams (i.e. second beam, tenth beam,
fourth beam, and sixth beam 44) form a second frame 54 (shown in FIG. 1), of which the
second frame 54 is a rectangular frame 54 in this embodiment. The seventh beam 46, the

fifth beam 42, eighth beam 48, and the sixth beam 44 are connected to each other such
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48, and the fourth beam are connected to each other such that these three
beans (i.e. third beam 38, eight beam 48, and fourth beam) forma second

U- shape owo(stuommorn FI Gs. 1 and 2), of which the U shapeTfG2omyo@kso be
naned a fifth frame 60 of the franme 30. [0044] The size and shape of the
first frame 52 may substantially be the sanme as or may correspond to the

si ze and shape of the second frane 54. [0045] The size and shape of the
fourth frane 58 may substantially be the sane as or nay correspond to the
size and shape of the fifth frame 60. ﬁ{h0b46] The first frane 52 and the
second fr &g fayrebeams 4 pryeathiepm 46 (fifthobeamc 2, sighe beam ot 8s pad sidthahramt f r om
each other by neans of the sixth beam 44 and the seventh beam 46. [0047]
The f our t44) formnaethb8 feand Gh@hdwi ithFIG. d e fehictr the shirdafrgrad Sp as atdchgilar each

ot her and spaced apart from each other by means of the fifth beam 42, sixth
beam 44, fran 36 ibelsisembBodimiedt.t ent h beam [0048] hi the first enbodi nent, the
first frame 52 and the second frame 54 are arranged on opposite (lateral)

si des of [0¢y3] ManTiesfirsi2seaty 340 thedseVE@Ith b&udl 46)ad ehd J6B6Hd Wil Hr &bt tB Lo
| ongi tudi nal axis 26 of the mandrel 24, respectively. These first and

secondfr %aaﬁotﬁzp sueh tHHR Yhel€ tiftkd eéﬁ&se@eamt o84l s%yémﬁﬁoealﬁ ak! dndWebdhar €9ar d

to a vertical plane running through the | ongi tudi nal axis 26 of the mandrel

LT R L T S e
2, BB ] P L308t pol 2 o B, R 050
: 2;2 ? é(r)] eﬁﬂi\ou?tﬂ%e;rlnra% co%ggdp g({ to eac(:)hs Iot Iero s%cl?%hag re]:(s)e\:lvtﬂhrée Erlng(l ezzhjr%nd at

beam 38, eight beam 48, and fourth beam) form a second U-shape 60 (shown in FIGs. 1

and 2), of which the U-shape 60 may also be named a fifth frame 60 of the frame 30.

[0044] The size and shape of the first frame 52 may substantially be the same as or

may correspond to the size and shape of the second frame 54.

[0045] The size and shape of the fourth frame 58 may substantially be the same as or

may correspond to the size and shape of the fifth frame 60.

[0046] The first frame 52 and the second frame 54 are arranged parallel to each other

and spaced apart from each other by means of the sixth beam 44 and the seventh

beam 46.

[0047] The fourth frame 58 and the fifth frame 60 are arranged parallel to each other

and spaced apart from each other by means of the fifth beam 42, sixth beam 44, ninth

beam 50, and tenth beam.

[0048] In the first embodiment, the first frame 52 and the second frame 54 are

arranged on opposite (lateral) sides of the mandrel 24 or of a vertical plane running

through the longitudinal axis 26 of the mandrel 24, respectively. These first and second
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support position 64 (shown in FIG 2) spaced apart fromthe first support
position 62 in the direction of the longitudinal axis 26 of the mandrel 24,
wher ei n awvol2essti4@m2porti on 66 of the nmandrel 24 extendsPoetSeeern/opiesfirst
support position 62 and the second support position 64 with regard to the
direction of the longitudinal axis 26 of the mandrel 24. A first support
position 62 may be a position on the upper surface 20 of the nachi ne bed 14
in which the first beam 34 or the second beamis spported by the machine

bed 14, and a second support position 64 may be a position on the upper

sur f ace AP Rrsd mesbeRlowe 2 fpwmymmqtﬁ%atf&wwes@réﬁp 3gegicat Mlang our t h
beamis supported by the machi ne bed 14. hi the enbodi mrent shown in FIGS. 1
to 3, thaunygngireygh tholopgiudipal axis 2p of the)maydrel B4. fir st beam 34 and the | ower
end (not shown) of the second beam and the |lower end 72 (shown in FIG 2)
of the t H0949]bealm 88 frstl etribediment r the rfdurtin dtansh 68vand athe tfiféh fimmet 60 beam ar e
supported at the first support position 62 or the second support position
64 on t hallogpeal amiubimeabsydinaficdllyewitarighdeaoc hadrticd] st @hniap @efpendiculaict
contact with the upper surface 20 of the nachine bed 14. [0051] The frame

30 is fixethetlonditdinaPedi PeotrBe mbAdBy24reans of wel ding or screws or any
ot her suitable attachnent neans such that the frame 30 is fixed at one

posi tion [aeseot TRYRRhE30 hidyitagu divyenk a&gchl(:eh%hejmécﬂin%’beﬁhglogw 30

may be fixed to the nmachine bed 14, for exanple, by nmeans of wel ding or

SCrews Of, @Yo Qf ﬂ:?i%zoﬁlgi ?tbslus}:t)(ﬂ'[ L@SQW& Fﬁﬁ){rg@ﬂ $n FIG. )rh%d% (fe{ag{ ofBPdefordd " St

support positions nd in the one or e second ‘support positions 64
such that_the frﬁne ‘pﬁhs fix 0si t.i on vable. .{0052] In
|

The ombodP IRt el o4 hriss P23 sB8% RS} kbl Rureithmg PO 1 i g
?g{)?;?t ﬁzgeé'di@:}/iogg EhQ: [)ngitr{l%lin%figxisa 28 Cc))lf lth%rmgfd?g 254t, (;v&'lx(e:rte%g aet lga(l)s't a%%}'t?olnl6s6 of the
of the mandrel 24 extends between the first support position 62 and the second support
position 64 with regard to the direction of the longitudinal axis 26 of the mandrel 24. A
first support position 62 may be a position on the upper surface 20 of the machine bed 14
in which the first beam 34 or the second beam is spported by the machine bed 14, and a
second support position 64 may be a position on the upper surface 20 of the machine bed
14 in which the third beam 38 or the fourth beam is supported by the machine bed 14. In
the embodiment shown in FIGS. 1 to 3, the lower end 70 (shown in FIG. 2) of the first
beam 34 and the lower end (not shown) of the second beam and the lower end 72 (shown
in FIG. 2) of the third beam 38 and the lower end (not shown) of the fourth beam are
supported at the first support position 62 or the second support position 64 on the upper
surface 20 of the machine bed 14 and/or are in direct contact with £he upper surface 20 of
the machine bed 14.

[0051] The frame 30 is fixed to the machine bed 14 by means of welding or screws or

any other suitable attachment means such that the frame 30 is fixed at one position and
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structure 80 may be seen in FIG 3. The roller head structure 80 may
include at |l east one roller 82. In the enbodi nent shown in FIG 3, the
roll er hewo 28tovue4oare 80 is provided with only two rol | ec3/s&2010Baeih9 of t he
two rollers 82 is novably supported so that the respective roller 82 is
rotatable around its longitudinal axis. However, in an alternate

enbodi nent, the rollers 82 may be held in a manner such that the rollers 82
cannot rotate around its |ongitudinal axes. It -should be noted that only
one roller 82 or nore than two roller 82 may be provided in alternate
enbodi neos moypley By ther erpladiment of F1GiSe gty %ﬂ?‘erﬁﬁ@“hé@ myyr be dixpd 69 thehese
rollers 82, a separate roller housing 84. Each of these roller housings 84
recei ves rmrhmerbeslum;ofpt sxampleoby mardags o rveelding an| sgresvseor anyl etheg Suitable t he
first enbodi ment, which enbodinent is shown in FIG 1 to 3, the two rollers
82 are alattedhient means) [pp dei dne windes foft supportrpositials 624andi ihhthe egmodmbre a
direction perpendicular to the longitudinal axis 26 of the mandrel 24. The
rol |l ers 8ecomysuppor@pbsitigid 64 RACH tHap dhid @dmeBNist irdd bhend poxdtidnlehdabt or
central axes of these two rollers 82 are arranged perpendicular with
respect tghvagieh other. These two rollers 82 may further be arranged and
supported such that the |ongitudinal or central axes of these two rollers
82 are ai ed r egt, 120 axts 26 of

t he rrandrjg g Iﬁﬁtﬁgggﬂ H'Jeﬁrr{ssnt hﬁeﬁﬁgngrttgﬂfﬁ%sg%ﬁw se t rollers

82 may b% ! rtggqexng\%mfﬁrrﬂle}r__ lu@engl %ﬁldl n%d s@ruct%l e2§0 gléet% seofrﬁl ro'ﬁI I geadI n the

sane plang; as sho ore MENti on

hori zont a ) 53] | nt.as sho the roll er
head straﬁ%%@dn%@e sekp EmEL T, TR Sl RR B RROH meb it ﬁﬁaé’lraﬁsw 86 t hat
S orts bot h of the rol |l er housings 84. Each of these rol]er ngs 84
may be o B eGP SRR HEEIG 1-che Rl hetd Setcaire S0, BABHRd Tho

roll er head structure frame 86 and the roller housings 84 may be
with only two rollers 82. Each of the two rollers 82 is movably supported so that the

respective roller 82 is rotatable around its longitudinal axis. However, in an alternate
embodiment, the rollers 82 may be held in a manner such that the rollers 82 cannot rotate
around its longitudinal axes. It should be noted that only one roller 82 or more than two
roller 82 may be provided in alternate embodiments. The roller head structure 80 may
include for each of these rollers 82, a separate roller housing 84. Each of these roller
housings 84 receives and/or supports and/or holds one or only one roller 82. In the first
embodiment, which embodiment is shown in FIG. 1 to 3, the two rollers 82 are allocated
on opposite sides of the mandrel 24 with regard to a direction perpendicular to the
longitudinal axis 26 of the mandrel 24. The rollers 82 may be arranged and supported
such that the longitudinal or central axes of these two rollers 82 are arranged
perpendicular with respect to each other. These two rollers 82 may further be arranged
and supported such that the longitudinal or central axes of these two rollers 82 are

arrangéd perpendicular with respect to the longitudinal axis 26 of the mandrel 24. In an
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configured such that each of the roller housings 84 is novable in the
radial direction of the mandrel 24. Each of the rollers 82 is received in
one of thwonroldlar4ddousi ngs 84 such that the respective ProrisSezo®200129 noved
together with the respective roller housings 84, when the roller housing 84
is noved. Each of the rollers 82 may be detachably received and/ or
supported and/or hold in the respective roller housings 84, so as to enable
repl acenent of the respective roller 84 by another one of the sane or
different size. In addition or alternatively, the roller housings 84 may be
det achablenbodizant gthe longitydingl pxesrofhibase vq tllers 82 rpaynbe gBanged with the enabl e
repl acenment of the respective roller 84 by another one of the sane or

di f f er entlongitndinal £x@521 offthe niandesl 24 ke theisamy planeywsfshown iy FEp.oa The aford- may
further include a first feeder 88 having one or nore first drive devices
90. It nayentieng parednaly bd@horidoatal piané. f eeder 88 i ncl udes separate first
drive devices 90 for each of the roller housings 84, so that the respective

rol I er hqoes3ng 8@, thanghbodiiberit e sh6FREGIFIE I, aht @611dd 2head RRAELARISE MEkyOT
received and/or held by the respective roller housing 84, may be driven by

the respegfiiey ndiideSt rolled N&ddevteR: Bihme B8 @t fshipirts Hotty 6f ME Y152 hoksisys t he
first feeder 88 may be desi gned asor conprise, for exanple, a servo drive

devi ce OigyaRedh (OBl rollkFoRlhgE 's8GhEPHI TIN5y B, FPYRY rolflf nhd

hydraul i ¢ or pneunatic Ive device,” or any Sui e drive devi ce.

[ 0055] In _the odj t 0 inFIGS. 1 to 3 he first.feeder 88 has two
onor ut b SrhfhEie SRS TR r2lNE el St e oty che ot Al B8 Fay B,
devi ces 90 por sgervp notors , erein a fjrst of these t first ive
Govi cee SoniBiurcd iR R e allE ol toudind i hevibls At A Sreian &l of ¢ he
two roller housings 84 sp as to drive the first roller housing and wherein
a second ths mandrele?4 Fach pf the rgllery 82 d@ t5ceived o opg of the rellgrdiousipesidt susd are or

may be connected to a second of the two roller housings 84 so as to drive
t he secomlpt thg respective roller 82 is moved together with the respective roller housings 84,

when the roller housing 84 is moved. Each of the rollers 82 may be detachably received
and/or supported and/or hold m the respective roller housings 84, so as to enable
replacement of the respective roller 84 by another one of the same or different size. In
addition or alternatively, the roller housings 84 may be detachably received in the roller
head structure frame 86, so as to enable replacement of the respective roller 84 by another
one of the same or different size.

[0054] The first exemplary flow forming apparatus 1 may further include a first
feeder 88 having one or more first drive devices 90. It may be provided that the first
feeder 88 includes separate first drive devices 90 for each of the roller housings 84, so
that the respective roller housing 84, and thus the respective roller 82 supported and/or
received and/or held by the respective roller housing 84, may be driven by the respective

first drive device 90. Each first drive device 90 of the first feeder 88 may be designed as
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housi ng. [0056] The first feeder 88 may be configured and/or allocated as a
radi al feeder, and each of the first drive devices 90 of the feeder 88 may
be desi grwd andiiem2al | ocated such that it can nove a regpEsGyw®/onakd er
housi ng 84, and thus a respective roller 82 received and/ or supported

and/ or held by the roller housings 84, in a direction perpendicular to the
axial direction of the longitudiml axis 26 of the mandrel 24. In sone
enbodi ments, the first feeder 88 may be configured and/or allocated as a
radi al feeder, and each of the first drive devices 90 of the feeder 88 may
be desi gri¥coBPESS HoneXample. dcesigctiiverievicetor @am mejok like ap slrste imator 11 4 er
housi ng 84, and thus a respective roller 82 received and/ or supported

and/ or haietvogpotpher p blydrevlihenpnevmaticdriveidevigeraadng bther suitabletdaine denical | y
radial direction of the mandrel 24. [0057] Each of the two first drive
devi ces 90058] t hin the esbodierdesho8@ in®YGHel wohfthgfirsefbeder®8 Habavo bdpatagen dri ve
the respective roller housings 84 optionally in one of two opposite

di r ect i onfirstsdriv@SdelviRe1DY, evlible mag HP Aedizned dsGehvar driVe Wl iRESIBYr epimdfordr away
fromthe mandrel 24. In the enbodi nent shown in FIGS. 1 to 3 the two roller

housi ngs ¥4 wBXiPL ARk bPiRSd tvo BéEdtieRIds 96 BF the HiriGbedRf QYR hABEACh
ot her by neans of the two first drive devices 90. [0058] The first drive

devi ces 9Q, IRYedR6 aFHORITuRIY Ei'gllé/ijhtonsiﬁgsgﬁ %)e%sq% idI‘i§e ﬁl@qﬁ% j&il%/h§§51’g$ gﬂdt i on

such that novenments of the respective ousI ngs h e drivable

by these first driv ices r e SV.NC ized with regard to its speed
wherel a Osgc':onﬁ oqetl\{%/sg 0 %(r)St d3vE el s@{(ﬁ&l the ?iés& f%e G gg a:ﬁ Oogir?z}yotﬁz

and / or POSTTI( he ‘'synchr ont'satron o e spe . of the
Lot oaricieade fo SO B Sheh LA Le areont ol W syl ve
first drh%ﬁgggvices 90 and/or the forces of the first drive devices 90,

[0056] The first feeder 88 may be configured and/or allocated as a radial feeder, and

each of the first drive devices 90 of the feeder 88 may be designed and/or allocated such

that it can move a respective roller housing 84, and thus a respective roller 82 received

and/or supported and/or held by the roller housings 84, in a direction perpendicular to the

axial direction of the longitudimal axis 26 of the mandrel 24. In some embodiments, the

first feeder 88 may be configured and/or allocated as a radial feeder, and each of the first

drive devices 90 of the feeder 88 may be designed and/or allocated such that it can move

a respective roller housing 84, and thus a respective roller 82 received and/or supported

and/or hold by the roller housings 84, in a radial or substantantially radial direction of the

mandrel 24.

[0057] Each of the two first drive devices 90 of the first feede? 88 may be configured

such that it can drive the respective roller housings 84 optionally in one of two opposite

directions so as to move the respective roller housings 84 towards or away from the

mandrel 24. In the embodiment shown in FIGS. 1 to 3 the two roller housings 84 may be

18



whi ch forces acts on the mandrel 24 and/or the workpiece, are kept
mrror-imaged with regard to a plane through the |ongitudi nal axis 26 of

t he mandrwD 28t/11wv2ch pl ane nmay be perpendicul ar to a plramsceéwmogh bot h of
the axes of these two rollers 82. The first drive devices 90 nay be
controlled by a controller, that may be a CNC controller (not shown), and
the sychroni sation may be controlled by the controller. [0059] The first
feeder 88 nay be supported by the frane 30. [0060] In sonme enbodi nents, the
first feeder 88 may be fixed to the frame 30. hi sone enbodi nents, the
first fecptpnally mexedyewaidp ganht athertyy agray fifome gachptherdyrmdns of Hheaisvosiirstuct ur e
frame 86, which belongs to the roller head structure 80 that is supported
by the f rdave d8d¢es®0. may bel ong to the roller head structure 80 that is
supported by the frame 30. [0061] The roller head structure 80 may, for
exanpl e, (0858} uppDhd @€t dryveldeeices 90 Mab basyrielronivdd with fegartl enithspgeedand/wher ei n
the roller head structure 80 is supported such that it is novable in axial

di rect i onpoSitioh kecH BROMbVEhAM oftleSreRctfe foller ARRHES 842 that hRARRLbIENS fi I st
exenplary flow form ng apparatus 1 may include a tailstock structure 94

(shown i fpdsk Grsthikive E@_@ic&@d,%@&y}ﬁcﬁfoﬁ%& Wifh l_%?arﬁatbf itrsesPée%Caﬁldi /Mor Fysition.

soneenbodi nents an existing tailstock or tailstock structure 94 of the ,
| at he 10, i .S11 |l St -t aj T u r noved.
The tai | SHSeEbrditiafibh 8Pyl Specy A Bl O B SEE o PRy BE i T
end opposgjte to the headstock,16., The ilstock.structure .94 may, be

Support oda e Rt Prentar G5 R deirutedibn of e RO LR B ShEPLES 1 sone
enbodi ments such that axial forces of e tajlsto structure 94 and/ or

axi al - f orRO%onE 16 Hafiat @qwez%‘f&ﬁaﬁﬁran%f weaflpmegfy}wdﬁfé@ eXice$ g f or ni ng
process may be supported by the frame 30. The dead centre of the tail stock
st ruct ur aviach fogses [3ets pmj the mapgrel 24 pad{amths veorkpigsea @rq kept mirrpgispaged titbm i n

sone enbodi nents. The tailstock structure 94
regard to a plane through the longitudinal axis 26 of the mandrel 24, which plane may be

perpendicular to a plane through both of the axes of these two rollers 82. The first drive
devices 90 may be controlled by a controller, that may be a CNC controller (not shown),
and the sychronisation may be controlled by the controller.

[0059] The first feeder 88 may be supported by the frame 30.

[0060] In some embodiments, the first feeder 88 may be fixed to the frame 30. In
some embodiments, the first feeder 88 may be supported by or fixed to the roller head
structure frame 86, which belongs to the roller head structure 80 that is supported by the
frame 30, or may belong to the roller head structure 80 that is supported by the frame 30.
[0061] The roller head structure 80 may, for example, be supported by the ninth beam
50 and by the tenth beam, wherein the roller head structure 80 is supported such that it is
movable in axial direction of the longitudinal axis 26 of the mandrel 24.

[0062] The first exemplary flow forming apparatus 1 may include a tailstock

structure 94 (shown in FIG. 1). The tailstock structure 94 may replace in some
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may be secured by an end | ead-screw nechani sm support, |ocked by turning
the | eadscrew via a hand wheel in sone enbodi nents. [0063] The first

exenpl ar ywOl2ow/fierxi ng apparatus 1 may i nclude a secondpCeEsdeo10960129hi ch
may be an axial feeder 96 (shown in FIG 2). The second feeder 96 may
directly and/or indirectly drive the roller housings 84 and/or the roller
head structure frane 86 and/or the roller head structure 80 in the axial
direction of the longitudinal axis 26 of the nandrel 24 so that the rollers
82 are noved in the axial directions, for exanple optlonallg in one of both
or i ent at | SHRedERentsan existime tailstask or failstock gtragture 94 of ghedatbe 194whivh gxistingond
feeder 96 may include one or nore second drive devices 98. In sone

enmbodi nerfaidstodktorrtaistesk sifustureimgy theaemoyrd. Jde deilbtackstruetussdhmpay isnppanide
separate second drive devices 98 for each of the roller housings 84, so

t hat the thespwdtd \24 nolits dongitidgiahgn@Appesite tchtls hérelstocls piécﬂiheetaﬂsjbdler 82
supported and/ or received and/or held by the respective roller housing 84,
may be drsirderredd inbg be esgpecied b tisefianiel 30/in v@né evbedimSits. This sWppert may

enbodi ments, it nmay be provided that the second feeder 96 nmay incl ude

nul ti pl e veaf @bfle @ribv@intkaiksi ES 18 aXdAl fofcdIRY tHY ta§oblh Sindchlrt ©4 aR@@F aihr uct ure
frame 86 and/or the roller head structure 80.[0064] Each second drive

devi ce 9§,REs Bi“ﬁle%ﬁ&{a?éi Nqeadry aaﬁlrmxe laﬁuéﬁ' RGfhw Fortn wmgessmgwa”p' e,

a servo drive device or a notor, like an I‘O notor Or a servo notor or

a hydraul shépo?{ed %Rb?l:r)gc}?ne n%gr’fht\é%eg(? Xén?r% é)f ﬁ{a glz%focgcé?ﬁgtu%%lf 1%9;' be glrlé{e\{l d evi ce.

[ 0065] hi Sone e he secon has two separa gbcond

dri d i gh be d d d

1 v S 550t 1 BB AR AN SR T R SRR A S
d feed 96 d t f t of the t I

TR LA TE TR RN ALER TN N

t hese two second drive devices 98 of the second feeder 96 are or
screw via a hand wheel in some embodiments.

[0063] The first exemplary flow forming apparatus 1 may include a second feeder 96,
which may be an axial feeder 96 (shown in FIG. 2). The second feeder 96 may directly
and/or indirectly drive the roller housings 84 and/or the roller head structure frame 86
and/or the roller head structure 80 in the axial direction of the longitudinal axis 26 of the
mandrel 24 so that the rollers 82 are moved in the axial directions, for example optionally
in one of both prientations of the longitudinal axis 26 of the mandrel 24. The second
feeder 96 may include one or more second drive devices 98. In some embodiments, it
may be provided that the second feeder 96 may include separate second drive devices 98
for each of the roller housings 84, so that the respective roller housing 84, and thus the
respective roller 82 supported and/or received and/or held by the réspective roller housing
84, may be driven by the respective second drive device 98. In some embodiments, it
may be provided that the second feeder 96 may include multiple second drive devices 98

which may drive the roller head structure frame 86 and/or the roller head structure 80.
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may be connected to a second of the two roller housings 84 so as to drive
the second roller housing hi sonme enbodi nents, two drive devices 98 which
may be cowbiguriae4vas nentioned above, may be connected toTiSlkeowebéiey head
structure frane 86 and/or the roller head structure 80. The connection

bet ween each of the drive devices 98 and the respective roller housings 84
or the roller head structure frane 86 and/or the roller head structure 80,
respectively, may be performed by nmeans of spindels 104 in the first

enbodi ment or, in alternate enbodi nents, by nmeans of a ball screws or by
means of [0864s orEadgly segppdairiverdeyisiet Woblethgeserenssfeedyre?d may rhy designekos 104, a
respective spindel nut receiving a respecive spindel 104 may be provided on
each of tineludglfbeexdmplsinggsvdBdrivendsiceeorearbmtbrrbkd sn eldheo msomy & pirvalel s

104, respective spindel nuts (not shown) each receiving a respecive spindel
104 may heotpr,@fadgdraolic stphetmbliednveadelics] drimy beRr fuitbR divedsdtar the roller
head structure 80 in sone enbodi nents. Wien using spindels 104, each of the

spi ndel s [B0ds)mBY 1P Sorh® bRbodinénd! HéeRcdid RAGSIERLS MR SPRAtAiRoREAAN drive
device 98 in sone enbodi ments. When using ball screws, a respective bal

screw nUtdeRfﬁ:9§b8Civ5lﬂglﬁn5§59§§Ts%éﬁ%d Rabdrve GG dTRY s bgog%ewd A60:Lo% GacRiP! the

roll er housings 84 1 n soneenbodi nents. \Wen using screws, respective

ball SCrSPYE R NhCREh B2 gLASHS) NP ReLLoi TR e of sl 956, o

a (] .
the roller ucture frane e’ rTo S PUErE 80 in

7ot at abl y PR By e o RO e heRRAR L oCBa Afvane T Tel 6 508 P Lone

enbodi ments. When usj ng racks, a respective gear_ engaging. the rack and

r ot at abl w%ﬁr?lvénseswdo thgge tibseard faveiieess dB i be Semn §edse 98 3k BVi ded
for each of the racks in sonme enbodi nents. Wen using racks, each of the
racks mayn®ebe comgripd 4o driceqndqof; the swe aalisr diougiagy 8¢ Iseras e dsive ghegsecond sone

enbodi ments. When using racks, each of the racks
roller housing. In some embodiments, two drive devices 98 which may be configured as

mentioned above, may be connected to the roller head structure frame 86 and/or the roller
head structure 80. The connection between each of the drive devices 98 and the
respective roller hoﬁsings 84 or the roller head structure frame 86 and/or the roller head
structure 80, respectively, may be pefformed by means of spindels 104 in the first
embodiment or, in alternate embodiments, by means of a ball screws or by means of
racks or by any other suitable devices. When using spindels 104, a respective spindel nut
receiving a respecive spindel 104 may be provided on each of the roller housings 84 in
some embodiments. When using spindels 104, respective spindel nuts (not shown) each
receiving a respecive spindel 104 may be provided on the roller head structure frame 86
and/or the roller head structure 80 in some embodiments. When using spindels 104, each
of the spindels 104 may be rotatably driven by a respective separate second drive device
98 in some embodiments. When using ball screws, a respective ball screw nut receiving a

respecive ball screw may be provided on each of the roller housings 84 in some
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may be fixedly connected to the roller head structure frane 86 and/or the
roll er head structure 80 in sone enbodi nents. Wen using two racks or two
spi ndel s wO4oovi1#4a ball screws, the two racks or two spCcmsekelobodizor two
bal | screws, respectively, nmay be arranged parallel to each other in sone
enbodi ments. When using two racks or two spindels 104 or two ball screws,
the two racks or two spindels 104 or two ball screws, respectively, nay be
arranged mrror-imaged with regard to a vertical plane running through the
| ongi tudi nal axis 26 of the nmandrel 24 in sone enbodi nents. Although sone
exanpl es amhodimenss i When rusing: kadl yerews,vieppastive (ball ssseayn dwuthr pagh reesiviogsa 98 and
axially driving the roller head structure 80 or parts thereof have been
descr i bedespebire bell seewheaydbs & prvidedeondBe oollgp dieads stiuvgure difamee86 aldtaarteat i vel y
be axially driven by the second feeder 96 using second drive devices 98

t hat out polle lexd atrudtae @dsintsbame eatbedinichtss Whenaging\ballespeat each ofltkadll s, | i ke
for exanple axially novable bars, in sone enbodi nents. [0066] The second

drive devicf®s Mdy bewotdighl$ MACE Byh ¥€sgedeE Repa@stakétond drive deeeds ansingy
position. The second drive devices 98 may be synchronized with regard to

the firsteptfoldiRedie WI&%SJS&% rhdks SszEEpe%H@é)QéEF Bl F{&Qﬁg }aci\”aﬁ‘d ﬁﬁﬁ%? devdnv e

devi ces 98 may be control ed by a controller not shown) hat " may be a CNC

controll Eﬂ’g. %I%c%gn%b%ecé%(g ?ﬁgégh&%es% rﬁ% goqﬁ AdaOht @%,hbé'f thg' ?acﬁ?m §°8’y and t he

[ 0068] Th nay in second drive devic
racks or scre

{he. scoorfi AU oY 'EbEsBE, PR0SE Thas Bebn A VLEh Pl Fr%&?%tsg Soifpor tod
IR I R LT O RS R NS
or fixed ntu?y gg (faixg({ly rgggr(laec?el;i t%l tlhe Cr)(f)lletr qx%aé rs]’:r{léjture frame 86 and/or the roller head

structure 80 in some embodiments. When using two racks or two spindels 104 or two ball

screws, the two racks or two spindels 104 or two ball screws, respectively, may be

arranged parallel to each other in some embodiments. When using two racks or two

spindels 104 or two ball screws, the two racks or two spindels 104 or two ball screws,

respectively, may be arranged mirror-imaged with regard to a vertical plane running

through the longitudiﬁal axis 26 of the mandrel 24 in some embodiments. Although some

examples using devices rotatably driven by the second drive devices 98 and axially

driving the roller head structure 80 or parts thereof have been described, the roller head

structure 80 or parts thereof may alternatively be axially driven by the second feeder 96

using second drive devices 98 that outputs axial forces that are transmitted by respective

elements, like for example axially movable bars, in some embodiments.

[0066] The second drive devices 98 may be synchronized with regard to its speed

and/or position. The second drive devices 98 may be synchronized with regard to the first

drive devices 90 in some embodments.
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beam 38, fourth beam and eighth beam 48. [0070] The first exenplary flow
formng apparatus 1 may include an axial support 100 including one or nore
mai n bearwogsiomnatszshown), |ike for exanple roller beariPog/SGEoe/ caxizal
support 100 rmay include a nmain bearing housing 102 supporting the main
bearing or main bearings. The at |east one nmain bearing or the main bearing
housi ng 102 respectively may be configured as a thrust bearing. The at

| east one main bearing may be configured to bear axial forces or the axial
maxi mum force applied to the mandrel 24 fromthe axial feeder 96 and the

t ai | st ockl08¢Huct Whe saand doge dpvigesedSamprbe sopipelted byoD condsollge (not shovded by
the frame 30. In an enbodi nent, the main bearing housing 102 may be fi xed
to the frthaten®(he ATGNE couppldart andele fHehonzanon may bereordrvtiod byrdrtconseltdn t hat
the axial forces of the tailstock structure 94 and/or axial forces of the

mandr el 20068)d/ oThéxdcahd feedercod may dxxthdeth@sdcbadvdfios deviges (P8amdhe faaYs be
supported by the axial support 100. [0072] hi an enbodi nent, the axi al

support 1QQpiHayIs 194 ¢ RN rs&@ebs,bﬁesﬁ!cnfden@dvmal RBE beIdriveS By e SHcbndfirivdre first
beam 34, second beam and seventh beam 46.[0073] Safety covers (not shown)

may be prQvicdess For exanple, safety covers may be provided such that the
safety covers protect the rotating parts of the first feeder 88 and of the

second S9AE Sy N SRR 30 B S HBRGHE P Moaf 305 F0irkf 0T
oo e gt . S B D o0 P PR bR SEL %L
i ven bynt reeoub deder SEaticbe ouRbReEBY Caedih orn ST TR ABIL LR IHDl |
SCrews Orbe?r% 3%?&5ih%2a£’tar:l%reigshtéil lt)éatallz)nl ES-devi ces may be supported by

[0070] The first exemplary flow forming apparatus 1 may include an axial support

100 including one or more main bearings (not shown), like for example roller bearing.

The axial support 100 may include a main bearing housing 102 supporting the main

bearing or main bearings. The at least one main bearing or the main bearing housing 102

respectively may be configured as a thrust bearing. The at least one main bearing may be

configured to bear axial forces or the axial maximum force appliéd to the mandrel 24 from

the axial feeder 96 and the tailstock structure 94.

[0071] The axial support 100 may be supported by the frame 30. In an embodiment,

the main bearing housing 102 may be fixed to the frame 30. This support may be shown

in some embodiments such that the axial forces of the tailstock structure 94 and/or axial

forces of the mandrel 24 and/or axial force induced by a flow férming process may be

supported by the axial support 100.

[0072] In an embodiment, the axial support 100 may be supported by or fixed to one

or more or all of the first beam 34, second beam, and seventh beam 46.
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frame 30. In sone enbodinents the roller head structure 80 may be axially
novabl y supported by the ninth beam 50 and the tenth beam hi sone
enbodi mrenve 20t 1uokl er head structure 80 may be support edTisg20t®oomehi ne
bed 14. The roller head structure 80 may be axially novably supported by

t he machi ne bed 14. [0075] The flow form ng apparatus 1 nmay be designed as
multi-axis flow form ng apparatus hi the first enbodinent, the flow form ng
apparatus 1 nay be designed as 4- axis flow form ng apparatus, wherein two
axes for driving radial novenent and two axes for driving axial novenent.
Taki ng all8873he HefpraoversAnotrshowak meyibe pravideds FonexXamplé, safebpeprerstay 1 may
be designed as 4-axis flow form ng apparatus in the first enbodi nent. For
exanpl e, tmrpreviderduah yhat thevwafety envers mpteetrthe usatingmmyts b thd g stdaaidr 88 amd
CNC-multiaxis flow form ng apparatus, apart fromthe axis that may be
provi ded diyhd seeonteeldes D6.Shfet 0OWepd miibe hippsitedbpethiglfaime ¥d. ow f or m ng
apparatus 1 may further include a controller (not shown), that may be

desi gned (8674 CNEh& Mllef Ueh®strudiR S RlayOhd %pfﬁﬁh’d %gnmé Glantdh$0."RVEImRNL  Of
the four axes of the flow form ng apparat us or the respective driving

movenent Syiodfniiéd W rBilérf]hgag Sthifurd QY hﬁg%e%gp;?&@dtgggﬁ \S}glflgfstf MSr B N9

novenents of thetwo seco rive devicés 98, res hese” four axes
or drivi r j roni y. controller,

or O coRBFERrSy mesRABRELY U el halle aFYiEeH SR s hF PR Sy “hi <o
control the novenent of.the mandrel 24 in some enbodi tg. For. exanple,
Che. cont PRITRS <& PORR Bl B UPLT g A1 oD Er-BRE SRR ARsRiHaR WHE R
mandrel 24 at any fixed speed ip so enpodi ments. The controller,_or CNC
control | dke Sw@bse%qr Pl} SR Of K EekD &B?r suHeble devicgsgpey ke fRpetRddY4 or
novenents of the tailstock structure 94, respectively, in sonme enbodi nents.
The cont FMe30.0p sone eabrdimenty the pallepdead gtajcjure PRymay bp raxiadly mevablydi spl ay

panel , key-pads functions and renote
" supported by the ninth beam 50 and the tenth beam. In some embodiments the roller head

structure 80 may be supported by the machine bed 14. The roller head structure 80 may
be axially movably supported by the machine bed 14.

[0075] The flow forming apparatus 1 may be designed as multi-axis flow forming
apparatus. In the first embodiment, the flow forming apparatus 1 may be designed as 4-
axis flow forming apparatus, wherein two axes for driving radial movement and two axes
for driving axial movement. Taking also the mandrel 24 into account, the flow forming
apparatus 1 may be designed as 4-axis flow forming apparatus in the first embodiment.
For example, an exemplary flow forming apparatus 1 may be designed as a CNC-multi-
axis flow forming apparatus, apart from the axis that may be provided by the mandrel 24.

[0076} The first exemplary flow forming apparatus 1 may further include a controller
(not shown), that may be designed as a CNC controller. The controller may control the
movement of the four axes of the flow forming apparatus 1 or the respective driving

movements of the two first drive devices 90 and the respective driving movements of the
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control, or may consist of a LCD display panel, key-pads functions and
renote control. The CNC controller may be able to | oad and run G code

pr ogr ans. wpQoib7ii44bhe CNC control l er nay be supported byprChsGhaw@odiegly 12 in
sone exanples. In some exanples, the CNC controller may be supported by the
frame 30. [0078] The mandrel 24 may be supported between the chuck 22 and
tailstock or tail stock structure 94 at the center position in sone

enbodi ments. [0079] The axial |oad support 100 nay be nounted on the frane
30 at the front of the chuck 22 of the |lathe 10 and has a thrust bearing
for suppdVeiisgonddrivsidgyicesodd Esprcitielyt dhsen fus| axes of rdsiving 1QVEMEREs i n
sone enbodi nents. [0080] The franme 30 may be configured in sone enbodi nents
such t hatrespe¢tivehy, slaythsrsyelyorized biethgcontroliascerc¢ NGa-ontiollarhrespestively.oltle
structure 94 and radial forces of the axial feeder 96 are supported by the
frame 30.cont@@dBi,)or TNC camtraller maly|alsogohtyeldbe apyement dfahd mandvel 24pineweneon t he
mandrel 24 fromtwo rollers may bal ance with each other at both sides of

t he mandreaibodineatsd Ron\exhmply RO cbsebllenlof ONCt bentrodlet efiayheRe @htrbictier e frane
86 of the roller head structure 80 in sonme enbodi nents.[0082] The structure

of the flxWehehidfMBe MARGEPI4& ahyAfxed GpERdSNRGHL BRBb&NI¥RY. PRe SotfidlIENGt t he
structure enables the flow formng apparatus 1 to performthe heavy duty

flow formg p&tﬁfo}ji\éf’,‘@sﬁ&ﬁilvg%lgg%% gfso bt e ARLELK mmg&g{%@mymm@of

relatively high form ng m ni num defection o orm ng

DDA A Ul LOOB oSG BRI LS Kbl G BRRALALNE T T

have a bui up system 110 I'C be Integrate e existing |athe
1S e AR 0 D L P b |

control, or may consist of a LCD display panel, key-pads functions and remote control. The

CNC controller may be able to load and run G-code programs.

.[0077] The CNC controller may be supported by the base body 12 in some examples.

In some examples, the CNC controller may be supported by the frame 30.

[0078] The mandrel 24 may be supported between the chuck 22 and tailstock or tail

stock structure 94 at the center position in some embodiments.

[0079] The axial load support 100 may be mounted on the frame 30 at the front of the

chuck 22 of the lathe 10 and has a thrust bearing for supporting the axial load applied to

mandrel 24 from the rollers in some embodiments.

[0080] The frame 30 may be configured in some embodiments such that all axial

forces of the axial feeder 96 and the tailstock structure 94 and radiai forces of the axial

feeder 96 are supported by the frame 30. |

[0081] The radial rolling loads applied to the workpiece on the mandrel 24 from two

rollers may balance with each other at both sides of the mandrel 24 and may be supported

only ‘by the roller head structure frame 86 of the roller head structure 80 in some

embodiments.
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structure 94, second feeder 96, axial support 100. In sone enbodi nents, the
buil d-up system 110 may further include the controller or CNC controller,
respect i webypoiom4®ene enbodi mnents, the buil d-up system PL@/Scagiofoar2her
i nclude the safety covers. [0084] The nachi ne bed 14 may support the frane
30 at positions or only at positions that are in vertical direction, below
the mandrel 24. The first 62 and second 64 support positions may be, in
vertical direction, below the mandrel 24. [0085] The base body 12 may be
made fromnetal or any other suitable material. By way of exanple, the base
body 12 nfl08Ue rmhlestrichis of thel floy durgune meraeatus hgf pome embadimeatsigaxbbodi nent
of a flow form ng apparatus 1 shown in FIGS. 4 to 7, the second exenplary
f1 ow f or reuely thap pher sirugiirg exrsbles ithe ewdofmink @pparatea i tagresfobadke beaty dupy, whi ch
base body 12 includes a machi ne bed 14 and a headstock 16 connected to the
machi ne v Tdimig feromaricwiioodsneftubulah endtat dvenpbfemmyunder a relavdlathigh [ 0087]
The connecti on between the machi ne bed 14 and the headstock 16 may be any
det achablfermihg Wad @hd atihienugodétedion @f flof fotnhiag Bpsdratae1 bed 14 and the
headst ock 16 nay be fornmed as one-pieced. For exanple, the connection may
be provi qeesapy VRl s eRbodiheABANR Mbw S6HRNE @Faﬂaﬁlstﬁmameavbeaagﬁ;w 16 may
be arranged on the upper surface 20(shown in G 6) of "'the nmachi ne bed 14,
as shown 4 I : : f tipe : ' bed
s;,aﬁ 1% vﬁnclpfélag%?tuﬁggré’tw andate Shsith! 160010 *[me %&r &r#eﬁrg&%mﬁ

14. [0088 en seen fr e ground on h the flow g apparatus 1

gf‘&?%pgﬁgg%e"i’g@&{ih% nﬁgglgs:tﬂja eu%?%gmgaxpgtrﬁ%ﬁg?g;g?sft%e?lellg&(t%ﬁﬁm in

stoc e at a position t an the

UPPCT 2B S 653, Skl R 35 Mokl ooty e

system 110 may further include the controller or CNC controller, respectively. In some

embodiments, the build-up system 110 may further include the safety covers.

[0084] The machine bed 14 may support the frame 30 at positions or only at positions

that are in vertical direction, below the mandrel 24. The first 62 and second 64 support

positions may be, in vertical direction, below the mandrel 24.

[0085] The base body 12 may be made from metal or any other suitable material. By

way of example, the base body 12 may be made from steel.

[0086] Referring now to a second embodiment of a flow forming apparatus 1 shown

in FIGS. 4 to 7, the second exemplary flow forming apparatus 1 comprises a lathe 10

having a base body 12, which base body 12 includes a machine bed 14 and a headstock

16 connected to the machine bed 14. In some embodiments the lathe 10 may be a CNC

lathe. |

[0087] The connection between the maéhine bed 14 and the headstock 16 may be any

detachable or unsolvable connection, or the machine bed 14 and the headstock 16 may be

formed as one-pieced. For example, the connection may be provided by welding or by

means of screws or bolts. The headstock 16 may be arranged on the upper surface 20
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seen fromFI G 6, wherein the headstock 16 forns a vertical section of the
L- shape and wherein the nachine bed 14 forns a horizontal section of the

L- shape. wWbeoloengioh of the machi ne bed 14 in a hori zont acTéiGeeoop@n nay be
| onger than the height of the headstock 16 in a vertical direction, or vice
versa, or the length of the nmachine bed 14 in the horizontal direction may
be substantially the sanme as the height of the headstock 16 in the vertical
direction. [0089] The lathe 10 may further include a chuck 22 supported by
t he headstock 16 and a nmandrel 24 having a |ongitudinal axis (not shown).
[0090] THehopmalFIG) 6hef the anachingtbsd |14, yintis F1Gy 61 eranpe belarenged 08 aand may
be rotatably driven by a respective driver. Furthernore, the chuck 22 may

i ncl ude dropt enddfithgmadhindbrdkl4 aws, |i ke for exanple two or three or four or
five chuck jaws, which are novable with regard to each other so as to

enabl i ng [@088hpi nWhed seennfeorntied giddind borwldotatipl finw faraling: hppakatysatvenayehe be
novable in a radial direction of a mandrel 24 to enabl e cl anping of the

mandr el dachy whbe i€ (seS kheddppet 8] uppRe surbied N8l (skAviRYFIR. b aaeicy of trnd/ or
cl anped and/or held in or by the chuck 22, and thus may supported by the

headst 0cledfiockQf REAHPAE: highes SRR Shar?he Werhade Bpbabirine: 09 8FURd 10 the

mandrel 24. \When thé mandre s received 1 n the chuck22 and the

exenp! ar yu Lo QW eni] i SAOIAL U bal AU MR nBIOM R, Wi LagRUNT. 28

i'sS not part o f orm rig appar at t support or contacts
e ase okt BRI n8aR0e 0o Wb Mg e o
Prores LI o BEILOATTELen e SAPIEAAL K L Lot e Sppar AL s 1
machine bed 14 in a horizontal direction may be longer than the height of the headstock
16 in a vertical direction, or vice versa, or the length of the machine bed 14 in the
horizontal direction may be substantially the same as the height of the headstock 16 in the
vertical direction.
[0089] The lathe 10 may further include a chuck 22 supported by the headstock 16
and a mandrel 24 having a longitudinal axis (not shown).
[0090] The chuck 22 may be rotatably supported by the headstock 16 and may be
rotatably driven by a respective driver. Furthermore, the chuck 22 may include a plurality
of chuck jaws, like for example two or three or four or five chuck jaws, which are
movable with regard to each other so as to enabling clamping of a mandrel 24. For
example, such chuck jaws may be movable in a radial direction of a mandrel 24 to enable
clamping of the mandrel 24 by the chuck 22. |
[0091] The mandrel 24 may be réceived and/or clamped and/or held in or by the

chuck 22, and thus may supported by the headstock 16. For example, the mandrel 24 may

be defachably received in the mandrel 24. When the mandrel 24 is received in the chuck
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flow form ng process. This may be perfornmed in such a manner that the work
pi ece which may be a hol |l ow wor kpi ece extends around the mandrel 24 or at

| east a pwotznowmiiefo2t he mandrel 24 extends inside the worPkpiseeel/0p@A93] The
second enbodi nent of a flow form ng apparatus shown in FIGS. 4 to 7 may
further include a franme 30. [0094] The franme 30 is supported by the machine
bed 14 and / or directly contacts the machine bed 14. The frane 30 i ncl udes
mul ti pl e beans 32 that are connected to each other. For exanple, the franme
30 may have four beanms 32 or five beans 32 or six beans 32 or seven beans
32 or ei g¥f asdhergxemplyy flovnorpingrapparatus ] stands 9B grgsowsl 2% which graunse2fs 32 or
twel ve beans 32 or thirteen beans 32 or fourteen beans 32 or fifteen beans
32 or si xisaerpaveefithe Bow dermyng apparatys blutrsupBetsandior pasttatmth basesbod® 181 t went y
beans 32 or nore than twenty beans 32. In the enbodi nrent shown in FIGS. 4
to 7, thehémandreBZH oetlie iongitudinal tagis 26ed ithe: Bandrel2dahay extdrdria thddeaizomtd] a
second beam 36, a third beam 38, a fourth beam 40, a fifth beam 42, a sixth
beam 44, diresment h beam 46, an ei ghth beam 48, a ninth beam 50, and a tenth
beam ( not shomn) [ 0095] The beans 32, or first beam 34, second beam 36,

third begopss, ggsﬁ b A Mrfthe gofzésb haah 42, pefforthéll BE /B ddmphRY gl3WN beam

46, elghth beam ni nt h beam andtent h beam may be straigh beans or

ZEE ond beg g SR EG e R R e L OF VR X ‘°‘ﬁf3§‘§n"%§&as. i beam
sevegﬁ QV lﬂ? %grocgésg tﬁn@ r?x%ﬁ e bPerformf":’]‘!]lzl‘] ls)uc%m eam gln war ﬁ@&(fnggaﬁql SO

be fornmed 1 n ano manner . |rs
36, third jheam 38, rth beam 40 ifth i Xt h an144 sevent h
boam 46, SERGRIRY Be 2 mole™ et lﬁcebeé%%dgamua‘?ﬁwfam eI 24 3 ISP B beans
or beans confugured in.a solid

the mandrel 24 extends inside the workpiece.

[0093] The second embodiment of a flow forming apparatus shown in FIGS. 4 to 7
may ﬁaﬁher include a frame 30.

[0094] The frame 30 is supported by the machine bed 14 and / or directly contacts the
machine bed 14. The frame 30 includes multiple beams 32 that are connected to each
other. For example, the frame 30 may have four beams 32 or ﬁve beams 32 or six beams
32 or seven beams 32 or eight beams 32 or nine beams 32 or ten beams 32 or eleven
beams 32 or twelve beams 32 or thirteen beams 32 or fourteen beams 32 or fifteen beams
32 or sixteen beams 32 or seventeen beams 32 or nineteen beams 32 or twenty beams 32
or more than twenty beams 32. In the embodiment shown in FIGS. 4 to 7, the frame 30
may include ten beams 32, namely a first beam 34, a second beam 36, a third beam 38, a
fourth beam 40, a fifth beam 42, a sixth beam 44, a seventh beam ;16, an eighth beam 48,
a ninth beam 50, and a tenth beam (not shown).

[0095] The beams 32, or first beam 34, second beam 36, third beam 38, fourth beam

40, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and
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manner. The beanms 32, or first beam 34, second beam 36, third beam 38,
fourth beam 40, fifth beam 42, sixth beam 44, seventh beam 46, ei ghth beam
48, ni nt wbearwi®92and tenth beam nay be nade from st eelPCorsGao/ootiber
suitable material. The cross-sections of the beans 32 or, first beam 34,
second beam 36, third beam 38, fourth beam 40, fifth beam 42, sixth beam
44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam which
cross-sections are perpendicular to the longitudinal axis of the respective
beam may be rectangular as shown in FIG 4, but may in alternative

enmbodi neriensh beans imay heagtraight bgamas er snbstantiallyt straight bpahs dlavever, [thcbeamsi angul ar
or pentagonal or hexagonal, or of any suitable shape. It should be noted

t hat t he 3Beamfirs3tamr34, fécond bémmad,34ird beaoo3R] foetnbaf 40, Hifthcbebmat?, §8th f ourt h
beam 40, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48,

ni nt h beaearh@4, ssventhdeih 4o¢aighthiieym 4By Rintledali §6)|and iterth Btdniinagraldbesect i ons
and may be nade fromidentical or simlar material or may differ with

regards tfgmiddSin GhOB&SBiHeR MheYeaB B! drafirst BYARI B4, Recond beB 6L IHMAMARNt S, any
conbi nati ons of the abovenenti oned shapes of the cross-sections and

terial { - ta irst
beam 54, B B < e P r i bty S8 Flpt b i
ixth b i,gh 48, ninth b 0 .

Fent hbeaniig sl oA S Bty mel SCAGhoRE BBl or Bl o R S R et ve
b h I t ti : 96 I i tuydinal

di rect 1 o e R Buiie 23 ot bAR] £F 5aatpeHT S8 b anbam ae bekt fboam as.
fourth beam 40, fifth beam 42, sjxth beam 44, seventh heam 46, eighth beam
48, ni nt Atbdsam=3; sixthbeamidnseyentibaay 4pecighth bearm 48, mindbeama0, and it ¢ hese

beanms 32 or, first beam 34, second beam 36, third beam 38, fourth beam 40,
fifth bekesmmayshomadeEam steel os apyather puitshicamaterplydhp crrssseatigns af theh beam

50, and tenth beam extends
beams 32 or, first beam 34, second beam 36, third beam 38, fourth beam 40, fifth beam

42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam,
which cross-sections are perpendicular to the longitudinal axis of the respective beam,
may be rectangular as shown in FIG. 4, but may in alternative embodiments be circular or
square or elliptic or polygonal, like triangular or pentagonal or hexagonal, or of any
suitable shape. It should be noted that the beams 32 or, first beam 34, second beam 36,
third beam 38, fourth beam 40, fifth beam 42, sixth beam 44, seventh beam 46, eighth
beam 48, ninth beam 50, and tenth beam, may have identical or similar cross-sections and
may be made from identical or similar material or may differ with regards to its cross-
sections or material, wherein, in some embodiments, any combinations of the above-
mentioned shapes of the cross-sections and materials can be provided. The cross-sections
of the beams 32 or, first beam 34, second beam 36, third beam 38, fourth beam 40, fifth

beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth
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either in a horizontal direction or in a vertical direction, as shown in
FIGS. 4 to 7. In an alternate enbodi nent |ongitudinal direction of one or a
pl ural i t ywof2otoma4d9eans 32 may extend inclined to the verCirsskoion@esi on as
well as inclined to the horizontal direction. For exanple, one beam 32 or
mul tiple beans 32 extending inclined to the vertical direction as well as
inclined to the horizontal direction nay be provided in an alternate

enbodi ment (not shown), which beam 32 or each of which beans 32 connects a
beam 32 extending in the horjizontal direction and a beam 32 in the vertical
di rect i ofbea® may 86 splptamtially dhen samee alopg dhgylangtmerf thegrespectyeibeam of maye frane
30. [0097] Beans 32 or, those of the first beam 34, second beam 36, third
beam 38, chengetatpnigdheweamective lengthbeam 42, si xth beam 44, seventh beam 46,

ei ghth beam 48, ninth beam 50, and tenth beam that are connected to each
ot her or [@096¢ct | Theclongiedimatl directioa ofi thetbeems 32ray, fivet leamrdz; secdnd beandA€, or nor e
screws or by welding or by bolts or in any other suitable nmanner. All the
beans 32thied bédne 38, fosith Heamn484 fifth e h2D ek Béam U] dedteldh DM 46, Eightht h beam
40, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth

beam 50, waad 48emhih REABO, 3hd tith BdarBayBe ABOCac@ROGEHE AR 0P Bfcle BLAART such
that none of these beams 32 or, the first beam 34, second beam 36, third

ci gt hbaan A WA Robhd bojmPSe ThiEheadl 34 ToBaoRRaf40, F R o B i ¢

ei ght h beam’48, nint'h’ beam ent gam o

with regard t not her . of ,khe eans,32. o the.first m 34, second beam
36, thi r%e%éa‘%f ggv,ek{houeragh“ e%ér}?%gj,eg?li ?ghmrggéﬁg‘%zs, ’sﬁnéttﬁrgﬁgbae%mﬂﬁ)fte%(gsvent h
beam 46, ej ghth . beam 48.. ni.nth beam 50, .and. tenth beam he_frame 30.
P6008] hiiheiih & oA fireBiO M et G tiohs B hoBmaREIS; 4057 ¥y To
the longitudinally axes of the first, begm 34, of the second beam 36, of the
third be&hfmae emhiedigent lenejtgdinaldifsstion 26085 of A@lyralbyrfhe bgamy pd Mayr st peam

34, the second beam 36, the third
extend inclined to the vertical direction as well as inclined to the horizontal direction. For

example, one beam 32 or multiple beams 32 extending inclined to the vertical direction
as well as inclined to the horizontal direction may be provided in an alternate
embodiment (not shown), which beam 32 or each of which beams 32 connects a beam 32
extending in the horizontal direction and a beam 32 in the vertical direction so as to
further enhance strength and / or rigidity of the frame 30.

[0097] Beams 32 or, those of the first beam 34, second beam 36, third beam 38,
fourth beam 40, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth
beam 50, and tenth beam, that are connected to each other or directly connected to each
other, may be connected via one or more screws or by welding or by bolts or in any other
suitable manner. All the beams 32, or the first beam 34, second beam 36, third beam 38,
fourth beam 40, fifth beam 42, sixth beam 44, sevénth beam 46, eighth beam 48, ninth
beam 50, and tenth beam, of the frame 30 may connected to each other such that none of

these ‘beams 32 or, the first beam 34, second beam 36, third beam 38, fourth beam 40,
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beam 38, and the fourth beam 40 of the frane 30 extend parallel to each
other. In addition the |longitudinal axes of the fifth beam 42, of the sixth
beam 44, wbd 2vheitmont h beam 50, and of the tenth beam of pchischo@weo13® or the
fifth beam 42, the sixth beam 44, the ninth beam 50, and the tenth beam of
the frame 30 extend parallel to each other in the enbodi nent. Further, the
| ongi tudi nal axes of the seventh beam 46 and of the eighth beam 48, or the
seventh and ei ght beans 46, 48 extend parallel -to each other in the

enbodi ment . [0099] In the enbodi nent of the invention, which is shown in
FIGS. 4 tithpe By Peamith sevepthcheam 465 cighth tepmeA8, patinbeam S and fathsecond
beam 36, of the third beam 38, and of the fourth beam 40 of the frame 30,

or the fibeem, pbtimizme 3his mexabledwitl segagisto anather hf fgshbeams3, onfie fitse f ourt h
beam 40 of the franme 30 are arranged in the vertical direction. In

addi t i on,beaine84, eavgnd belinmd6, thixd beanh 38 hipufth bedm WO afinfitl Beanof 2 tsivah death B4peam 44,
of the seventh beam 46, of the eighth beam 48, of the ninth beam 50, and of
t he tent et@dinbeain 46)eighthiBam343, ninth bdagn 50, khd tdattBarh? of the €rafiexdoh beam 44,

t he seventh beam 46, the eighth beam 48, the ninth beam 50, and the tenth

beam of girank @0 MBddAhdR GEURS idvRnfor) VRGP Shoveli rnepicwm kPOLQR] As
nentlone above the tenth beamis not shown in FlIGS. to 7, and t hus

expl anat iy afah SR OF fgafoem%uegfthgﬂswon@%egﬁ gg,rbft?ﬁ%]@fﬁ’d.b[egﬂjsglclndh' the

enbodi nent shown 1n FI GS. rst beam e nint eam 50, the

third be%[pt %buﬁl??ea&mbﬁo Pf{hte : gthgrﬁ?st% %ﬁtt%gaécopﬁge%ngknﬁr SltliCh t hat

t hese fourl%EanB n|nt ean1 ; and

fifth be rma fi fr ch t t fr ne 52 js a
rectangul ?nfg ﬁ@d§5°ﬂwuﬁhﬁﬁmeﬁﬁgafﬁedfmn¥ﬁh‘?&@@ ﬂ& Pﬂ@r nt h
beam the fourth pbeam 40, and e h beam 44 are connected to each ot her
such t hatadﬂlﬂgg dhe Ewsmts%%ﬁlmaxn oéaeséé:}bfﬁﬁmbé%n? e spdhprap ddnpt the ninth

beam 50, and of the tenth beam of the frame 30 or the fifth beam 42, the sixth beam 44,
the ninth beam 50, and the tenth beam of the frame 30 extend parallel to each other in the
embodiment. Further, the longitudinal axes of the seventh beam 46 and of the eighth
beam 48, or the seventh and eight beams 46, 48 extend parallel to each other in the
embodiment.

[0099] In the embodiment of the invention, which is shown in FIGS. 4 to 7, the
longitudinally axes of the first beam 34, of the second beam 36, of the third beam 38, and
of the fourth beam 40 of the frame 30, or the first beam 34, the second beam 36, the third
beam 38, and the fourth beam 40 of the frame 30 are arranged in the vertical direction. In
addition, the longitudinal axes of the fifth beam 42, of the sixth beam 44, of the seventh
beam 46, of the eighth beam 48, of the ninth beam 50, and of the tenth beam of the frame
30, or the fifth beam 42, the sixth beam 44, the seventh beam 46, the eighth beam 48, the

ninth beam 50, and the tenth beam of the frame 30 are allocated in a horizontal direction.
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fourth beam 40, and sixth beam 44) forma second frane 54, of which the
second franme is a rectangular franme 54 in this enbodi nent. The seventh beam
46, the fwbthiobaasyr42, ei ghth beam 48, and the sixth beaorsé2emn@ocieannect ed
to each other such that these four beans (i.e. seventh beam 46, fifth beam
42, eighth beam 48, and sixth beam 44) forma third frame 56, of which the
third frame 56 is a rectangular frame 56 in this enbodinent. [00102] The
first beam 34, the seventh beam 46, and the second beam 36 are connected to
each other such that these three beans (i,e. first beam 34, seventh beam

46, and J80HWY pLAsmenHynadnbeve, the fepth bﬁaslh&p@t@bowem FH% A ind avddhupe 58

may al so be referred to as a fourth frane 58 of the frame 30. The third
beam 38, exhlanaiqpsph theonitioss theredf wHEbd given belepwam 40 are connected to each
ot her such that these three beans (i.e. third beam 38, eighth beam 48,
fourth bdfei01)) MmothemembsdioentsHowahiaddGS04 tof/, thieifokt hdam 34 hixpeintiObaamy al so
be nanmed a fifth frame 60 of the frame 30. [00103] The size and shape of

the first5of dnhird Bedt g8 Sandshé fifth dehryd 40earé Bennsote® t@Sadhloth@ suElpthatthpsnd t o
the size and shape of the second frame 54.[00104] The size and shape of the

fourth frigaebdats TRy, fstehand, alddy bhen 50.8h2d@ BBarR 3804nd Bith 684 a3PfRRs £ 0 the
si ze and shape of the fifth frane O [00105] The first franme 52 and the

cach ot her gy e % SIAHEE el Halc £ iy febafh té*‘%éeven?h %2%’%2293{‘%0268?‘
The four t&ﬁlsfsre@&%l §68ama?g, tLQ%eJtﬁ h {l}l@%%rgp bégrg 4 %d?lgﬁtlﬂ ell4 t O each

ot her an paced apart ’from eac means eam 42, sixth
Beam 3. o PRS0 GO 2o LCBERT) L0 B AR T
fourth beam 40, and sixth beam 44) form a second frame 54, of which the second frame
is a rectangular frame 54 in this embodiment. The seventh beam 46, the fifth beam 42,
eighth beam 48, and the sixth beam 44 are connected to each other such that these four
beams (i.e. seventh beam 46, fifth beam 42, eighth beam 48, and sixth beam 44) form a
third frame 56, of which the third frame 56 is a rectangular frame 56 in this embodiment.
[00102] The first beam 34, the seventh beam 46, and the second beam 36 are
connected to each other such that these three beams (i.e. first beam 34, seventh beam 46,
and second beam 36) form a first U-shape 58, of which the U-shape 58 may also be
referred to as a fourth frame 58 of the frame 30. The third beam 38, the eighth beam 48,
and the fourth beam 40 are connected to each other such that these three beams (i.e. third
beam, 38, eighth beam 48, fourth beam 40) form a second U-shape 60, of which the U-
shape 60 may also be named a fifth frame 60 of the frame 30. |
[00103] The size and shape of the first frame 52 may substantially be the same as or

may correspond to the size and shape of the second frame 54.
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arranged on opposite (lateral) sides of the mandrel 24 or of a vertical

pl ane runni ng through the |ongitudinal axis of the mandrel 24,
respect i webypoiofihese franmes 52 and 54 nay be all ocat ed amdTiSGRmMO®00129
symretrically with regard to a vertical plane running through the

| ongi tudi nal axis of the mandrel 24. [00108] hi the second enbodi nent, the
fourth franme 58 and the fifth frame 60 are all ocated and forned
symmetrically with regard to a vertical plane running perpendicular to the

| ongi tudi nal axis of the mandrel 24. [00109] The frame 30 i s supported by
and att adf@4 o Theesizmend shappeldhg fousth frame $Smng sutptantially b dsamepeor i r st

support position 62 (showmn in FIG 6) and at at | east one second support
posi t i on may qostespondite thels@e a6y skapa o€ thedifthr frarhgédm t he first support position
62 in the direction of the |longitudinal axis of the mandrel 24, wherein at
| east a {00105pn Bke fifst frivae SR A0 tHe secbndXiaaredst dre amwegedtpasalikl fosdacls oghpor t
position and the second support position with regard to the direction of

the | ongianddipaedd @peirtSfrol tE GBAIbRImedfs of NBe Aixth @RGh NN Iths lseipor t
position 62 or the first support position 62 may be a position on the

upper sur fiagg 460 of the machine bed 14 in which the first beam 34 or the
second beam 36 is spported by the nmachine bed 14, and the at | east one

q . el ,
osi 11 on 100EUs PP bR tithedfs dy) e RARAARHRRGE birBR phiefi ARY ol P,
b 38 t he f b 40, i t t.h hi bed ,14.. [ 00110
m the e RBaPREAPEn SR PR e oy HpRR R e B i B o @b Sl Pl G o)
of the firstPBea %gh?nd the |l ower end (not shown) of the second beam 36

and the [P%58BAV EBwn in FIG 6) of the third beam 38 and the | ower
end (not shown) of the fqurth beam 40 are supported at the first support

posi ti on [BAOZ}" tIethe seeomd eanhodunent,hs ifirstofsame 5§ mnd Hhe serond feamer 3t are0 of

t he machine bed 14 and/or are in direct contact
arranged on opposite (lateral) sides of the mandrel 24 or of a vertical plane running

through the longitudinal axis of the mandrel 24, respectively. These frames 52 and 54
may be allocated and formed symmetrically with regard to a vertical plane running
through the longitudinal axis of the mandrel 24.

[00108] In the second embodiment, the fourth frame 58 and the fifth frame 60 are
allocated and formed symmetrically with regard to a vertical plane running perpendicular
to the longitudinal axis of the mandrel 24.

[00109] The frame 30 is supported by and attached to the machine bed 14 of the lathe
10 at at least one first support position 62 (shown in FIG. 6) and at at least one second
support position 64 (shown in FIG. 6) spaced apart from the first support position 62 in
the direction of the longitudinal axis of the mandrel 24, wherein at least a portion 66 of
the mandrel 24 extends between the first support position and the second support position
with regard to the direction of the longitudinal axis of the mandrel 24. The at least one

first support position 62 or the first support position 62 may be a position on the upper
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wi th the upper surface 20 of the machine bed 14. [00111] The frame 30 is
fixed to the machi ne bed 14 by neans of welding or screws or any other

sui t abl e wotzamhment neans such that the franme 30 is fixedTaG2onmo@masition
and not novable. In the enbodinment of FIGS. 4 to 7, the frame 30 is fixed
to the machi ne bed 14, for exanple, by means of welding or screws or any

ot her. suitable attachnent neans, in the one or nore first support positions
62 and in the one or nore second support positions 64 such that the frane
30 is fixed at_one position and not novable. [00112] The second exenpl ary
f1 ow f or iwfeFeaqdpel e maching hed Hérincwiph thedirstbean) feer teawcand bramu?@isg0. The
roll er head structure 80 conprises at | east one roller. In the enbodi nent
shown i n sppa@Rd by the nfachinhded d¥| and the atl least anst sgeandgppert positiond 64 onitlieh onl y
two rollers. Each of the rollers is novably supported so that the

r espect i secondlshgrort positioh B atdyebeos pasitibni drsthé opygpir surdace 20 exthesmadhdnehedr , | N an
alternate enbodinent the rollers may be hold in a manner that the rollers

cannot r q#4ad @#hRhabedhirdbsarh 38 @i tHedburé baKE40 islshpptiel bh eheah@thdeati4onl y one
roller or nore than two roller may be providedpln al ternate enbodi nents

of the i n\[mtmpn In'ihe embhlﬁfenhﬁﬁ%%m@s uﬁ% ﬁ&eq&mena% EwiBRFIGog) these

rollers a separate roll housi ng (not shown). Each of these roller
housi ngs
he seconitiaricadlts b ‘*“ée‘i’n%%%mi‘ﬁﬁ“’ U ke B0 GREGEIhE . |

éfllai{?oﬁr%g?k'sl%ﬁf“%ﬁad tﬁp%‘*% MiEheeiEeRant 4% w%?re?l%%ﬁ‘at“ b4 The”
rollers arr ed and supported such that. th i tudi pal or central
axes of ‘Hég‘eg? ﬁoﬂqf’esf‘gp"é?ea 2‘8 tﬁ%rfggds“ﬁ@?’ﬁé’r?ﬁ‘lu%l@r hSSF é‘(‘ﬁpo’f‘o each
other. These two rollers may further be arranged and supported such that

the | ongPPHHPEF o8 the upRer SpF %B@e%o of the faachine, ksd 14 qndfor age i direch sgiact

perpendi cul ar with respect to the longitudinal axis of the mandrel 24. In
an with the upper surface 20 of the machine bed 14.

[00111] The frame 30 is fixed to the machine bed 14 by means of welding or screws or
any other suitable attachment means such that the frame 30 is fixed at one position and
not movable. In the embodiment of FIGS. 4 to 7, the frame 30 is fixed to the machine bed
14, for example, by means of welding or screws or any other suitable attachment means,
in the one or more first support positions 62 and in the one or more second support
positions 64 such that the frame 30 is fixed at one position and not movable.

[00112] The second exemplary flow forming apparatus 1 further comprises a roller
head structure 80. The roller head structure 80 comprises at least one roller. In the
embodiment shown in FIGS. 4 to 7, the roller head structure 80 is provided with only two
rollers. Each of the rollers is movably supported so that the respective roller is rotatable
around its longitudinal axis. However, in an alternate embodiment the rollers may be hold
in a manner that the rollers cannot rotate around its longitudinal axes. It must be noted

that only one roller or more than two roller may be provided in alternate embodiments of
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exenpl ary enbodi ment, the |ongitudinal axes of these two rollers may be
arranged with the longitudinal axis of the mandrel 24 in the sane pl ane, as
previ ouslwoghovri449n FI G 3. The af ore-nenti oned pl ane mr¢Tis&2@i10lo0i2zont al

pl ane. [00113] The roller head structure 80 further conprises a roller head
structure frame (not shown) that supports both of the roller housings. Each
of these roller housings is novably supported by the the roller head
structure frame. The roller head structure franme and the roller housings
may be configured such that each of the roller housings are novable in the
radi al dithedvewifrrofhe Frllepherd trucpue 8@gempraves foreeachy of grese rallefset&dPe®tE i n one
of the roller housings such that the respective roller is noved together

wi t h t he roldergonsing énot shdven). Banhgifitlgse roltes housiegsireddivns ahd iof supppes aml/ed. Each
of the rollers may be detachably received and / or supported and / or hold
in the resheblsi(oaly) ohé eslldnoinsthagscond enatmdimen,nwhick enrdhold aventes shdvwiein
respective roller by another one of the sane or different size. In addition

or alter maGEvaty7, thdwvo1ollée areuldsitedien BROsiiEsides FFhamhidre ERPwie teghid t he
roll er headstructure frame, so as to enabl e replacenent of the respective

rol I er by, aRatlifh RARnGEuNR RSTFRgREdiAU] k808 He mmite]l 24 0Pelfbllers hﬁay"t%l lers

and the roller head structure franmes of the second enbodi nent may be

desi gned ,a66 gﬁnﬁ%‘ﬁ%ﬁeggi‘%}@i“h@ﬁé 1 &igﬁ Jr%'ehtfz{l atl@ﬁ‘fot@v&%e‘{%%ﬁerﬁ GRme of

the first e e second exenplary orm ng apparatus 1

further compri,ses a . Jirst f,eeder hayi o or, nore first drjve devices.
et GRS Enaldla? il 3B 15 AR oM OFfleeB Ol Riets ) et Bel'®t | 00

ousi mg, AR SepRoER et By BE FReTRing i serre el BFe Bt nd) or
hel d by the respective roller housing, may he driven by the respective
first driaranggdypependicular with respect to the longitudinal axis of the” mandrel 24. In an
exemplary embodiment, the longitudinal axes of these two rollers may be arranged with
the longitudinal axis of the mandrel 24 in the same plane, as previously shown in FIG. 3.
The afore-mentioned plane may be a horizontal plane.
[00113] The roller head structure 80 further comprises a roller head structure frame
(not shown) that supports both of the roller housings. Each of these roller housings is
movably supported by the the roller head structure frame. The roller head structure frame
and the roller housings may be configured such that each of the roller housings are
movable in the radial direction of the mandrel 24. Each of the rollers is received in one of
the roller housiqgs such that the respective roller is moved together with the respective
roller housings, when the roller housing is moved. Each of the rollers may be detachably
received and / or supported and / or hold in the respective roller héusings, so as to enable

replacement the respective roller by another one of the same or different size. In addition

or alternatively, the roller housings may be detachably received in the roller head
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Each first drive devices of the first feeder 88 nmay be designed as or
conprise, for exanple, a servo drive device or a notor, like an electro

not or or woerw44et or, or a hydraulic or pneumatic driveTgezio®ponQy any

ot her suitable drive device. [00116] hi the enbodiment shown in FIGS. 4 to
7, the first feeder 88 has two separate first drive devices 90 of the first
feeder 88, which nay be designed as servo drive devices 90 or servo notors
90, wherein a first of these two first drive devices 90 of the first feeder
88 are or may be connected to a first of the two roller housings so as to
drive thetmptus framg, |sejas Kotngblsgenrlarempntelcthe respecsive fielles by anether engoofithe st

drive devices 90 of the first feeder 88 are or may be connected to a second
of the twemeordferdnpsigé.ngs so as to drive the second roller housing.

[00117] The first feeder 88 may be configured and/or allocated as a radi al

f eeder, doailidhchThd rdlkes drdr the rdHérviscadestructase 88med of ke fdcosd einbediarenB8 nmay
be designed and/or allocated such that it can nove a respective roller

housi ngs,m&ankk d&imed ab@IHRE td MR roNérk @hd HRCPIVERAEMAtuRURRAE bEtheafed or hol d
by the roller housings, in direction perpendicular to the axial direction
of the | Qa@ohisgingpal axis of the mandrel 24. |In sone enbodinents, the first
feeder 88 may be configured and/or allocated as a radi al feeder, and each

of the fi ri i e esi or

al | ocat eclb(zfulgﬂ tﬁlget g‘%%éh(gggerﬁ'@\?g gg‘tr‘)gfg%g%gi %})ﬁg&g{ﬁf grtﬂ@éegs‘i%hgﬁggsa%gﬂ%thus a
respecti v 0 [..received and/or.support and/ or hol y. the roller
ous: ngs (eedst 88 BRAPERRE F BB B E RIS 3 n) B Proifingns Bl Fer o1 24
[00118] ch of .the two firsi.drjive devices 90 of the first feeder 88 may
be confi §Gr SUPRIIES, sepatpte first criye fevises d9rocach etbeirohler, hpusmes.nin, thah e
optionally in one_of two opposite directions so as to nove the respective

rol | er ha¢rREHEyS relbsidioysing rand \ihyp the spetize rellea suppopted ang{or rescixeshand/9rent

shown in FIGS. 4 to 7, the two roller housings nay be optionally
held by the respective roller housing, may be driven by the respective first drive device.

Each first drive devices of the first feeder 88 may be designed as or comprise, for
example, a servo drive device or a motor, like an electro motor or a servo motor, or a
hydraulic or pneumatic drive device, or any other suitable drive device.

[00116] In the embodiment shown in FIGS. 4 to 7, the first feeder 88 has two separate
first drive devices 90 of the first feeder 88, which may be designed as servo drive devices
90 or servo motors 90, wherein a first of these two first drive devices 90 of the first
feeder 88 are or may be connected to a first of the two roller housings so as to drive the
first roller housing and wherein a second of these two first drive devices 90 of the first
feeder 88 are or may be connected to a second of the two roller housings so as to drive
the second roller housing. |

[00117] The first feeder 88 may be configured and/or allocated as a radial feeder, and
each of the first drive devices 90 of the first feeder 88 may be designed and/or allocated

such that it can move a respective roller housings, and thus a respective roller received
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noved towards each other or away from each other by means of the two first
drive devices 90. [00119] The first drive devices 90 may be synchroni zed
wi th regawo 20wm/its®2speed and/ or position such that novemremss20i/o0bée9
respective roller housings, that are drivable by these first drive devices
90, are synchronized with regard to its speed and/or position. The
synchroni sati on of the speed and / or position of the first drive devices
90 may be such that the novenent so the first drive devices 90 are
controlled such that it is ensured that the positions of the first drive
devi ces 9mdindupporteeandir dwdd by theeolier heusings, ve directioneperpndiantdr dh thor ces
acts on the mandrel 24 and/or the workpiece, are kept mrror-inaged with
regard t caxdal diractontdfithelphgitvkndl exigiof thti maridrel2ids Inofonteneambrainderss, tRetfirsvhi ch

pl ane may be perpendicular to a plane through both of the axes of these two
rol | ers. fébder BB hmaly bd configuded amiis aflOcanalasheradianfeeddr) #1d dagh of the fitst dtiter 92,
that nmay be a CNC controller, and the sychroni sation nay be controlled by

the cont ravices 902f[tRD#2Adr Fhaaf ibeSdesibh@r Bid/SBallRMcd QuatdRPiitQH dwethe frane
30. In some enbodi ments, the first feeder 88 nay be fixed to the frane 30.

In sone eghReinERiis hdldtgh imdithi €5 ARpeFiSe TBYer REceSHRRAGIE uthor®l ahiged to
f whi ¢ch

the roller "head structure frane, belongs to the roll'er head structure

S0 SRR BT LA P A iy e bR

i 8

Fiteh bodhodsts Bl &' GRESt AR Rer o AP e E dReRray s PR ROAERE oo 116
extending in an.aﬁ%gé.direction.of hhe | ongi t udi n axis of the mandrel 24.
One or noPeh MGt @psdriythe TEwgCtNe oHer heyisings opBgrplly: in pae HletWENORRAL S X t end

t hrough both of the slotted holes 116, wherein the rod 118 or the rods 118
i s/are nofiEspiiqnsisp as prmyys the respective roller housings towards or away from the mandrel

24. In the embodiment shown in FIGS. 4 to 7, the two roller housings may be optionally
moved towards each other or away from each other by means of the two first drive
devices 90.

[00119] The first drive devices 90 may be synchronized with regard to its speed and/or
position such that movements of the respective roller housings, that are drivable by these
first drive devices 90, are synchronized with regard to its speed and/or position. The
synchronisation of the speed and / or position of the first drive devices 90 may be such
that the movement so the first drive devices 90 are controlled such that it is ensured that
the positions of the first drive devices 90 and/or the forces of the first drive devices 90,
which forces acts on the mandrel 24 and/or the workpiece, are kept mirror-imaged with
regard to a plane through the longitudinal axis of the mandrel 24, which plane may be
perpendicular to a plane through both of the axes of these two rollers. The first drive
devices 90 may be controlled by a controller 92, that may be a CNC controller, and the

sychrbnisation may be controlled by the controller 92.
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direction of the longitudinal axis of the mandrel 24. The slotted holes 116
may provide relieved space novenents for rod 118 in the axial direction of
t he | ongiwodorali4mzi s of the mandrel 24. [00122] The seecméGexwerpiiasy fl ow
form ng apparatus 1 may include a tailstock structure 94. The tail stock
structure 94 may replace in sone enbodi nents an existing tailstock or

tail stock structure 94 of the lathe 10, which existing tailstock or

tail stock structure 94 nmay be renoved. The tailstock structure 94 may
support the mandrel 24 at its |ongitudinal end opposite the headstock 16.
The tai |l si00t20] st The first feefer §Bamapbe supppved byl theyfranie30. lasyems @mbodisents,

enbodi nents. This support may be in sone enbodi nents such that the axial

f or ces ofthé fifst fexidérs38anky 5é fixkadttu tlee P4naBEl/I0Kothé emdadiflentsthe €isst Géeden®8 mandr el
24 and/or the axial force induced by a flow form ng process nay be

suppor t ednhy bé BepportedBy 3 - fixbh Qo dRAFbIRe RbddestRicnird FrahiRl WiiddChelSiigs U6ty € 94
may be driven by a standal one hydraulic cylinder systemin sone

enbodi menpfier HAg sh‘aj:tln%tﬁf:hlaﬁs@dl?bbﬁ&l lt%ﬁ HEBYarh€ 36 CG ey b@%ng@@'&% lofigd- screw

. t
mechani sm support, | ocked by turning e |l ead-screw via a hand wheel in

sone eang;im%m?ég%?%]&gg&a}??%ﬁqﬂedﬁ ggplary flow form ng apparatus 1 may

i ncl ude a secon may be  an axi al feeder 96. The second
feeder 9 difegtly and/or i.ndirectly. driv he roller housin and/ or
the r ol | dPOTAG' G iscdesPRt Fbatifihl B Hed Hed PCHECRD Sha,BF PE B Che
the axial directio he | ongitudinal axis aqf the mandrel 24 so that the
rol l ers aVBPRTSIdY tﬁﬁgﬁh cay 2 Ao e serh E??gl 4‘?@@@&%?@ ¢ Siatied Bolesy one of
both orientations of the |ongitudinal axis of the mandrel 24. The second

f eeder 96 lfregxtanding i canoréal glireptinneotsthe darpigdingb axie ¢f dhesmapdre) 24. Qpgeor

enbodi nents, it may be provided that the second feeder 96 may incl ude
separ at e Bercoods U8 suppefted) hyethe adler beadesinietund 8@ mayreztend through both of the

slotted holes 116, wherein the rod 118 or the rods 118 is/are movable in the axial
direction of the longitudinal axis of the mandrel 24. The slotted holes 116 may provide :
relieved space movements for rod 118 in the axial direction of the longitudinal axis of the
mandrel 24.

[00122] The second exemplary flow forming apparatus 1 may include a tailstock
structure 94. The tailstock structure 94 may replace in some embodiments an existing
tailstock or tailstock structure 94 of the lathe 10, which existing tailstock or tailstock
structure 94 may be removed. The tailstock structure 94 may support the mandrel 24 at its
longitudinal end opposite the headstock 16. The tailstock structure 94 may be supported
by the frame 30 in some embodiments. This support may be in some embodiments such
that the axial forces of the tailstock structure 94 and/or the axial forces of the mandrel 24
and/or the axial force induced by a flow forming process may be supported by the frame
30. The dead centre of the tailstock structure 94 may be driven by a standalone hydraulic

cylinder system in some embodiments. The tailstock structure 94 may be secured by an
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housi ngs, so that the respective roller housing, and thus the respective
roll er supported and/or received and/or held by the respective roller

housi ng, wayotseriseszven by the respective second drive decCrse208/000129 Sone
enbodi nents, it nmay be provided that the second feeder 96 nmay include

mul tiple second drive devices 98 which may drive the roller head structure
frame and/or the roller head structure 80. [00124] Each second drive

devi ces 98 of the second feeder 96 may be desi gned as or include, for
exanple, a servo drive device or a nmotor, |like an electro notor or a servo
nmot or, orend l¢adehceaw ingchanisprruppart.ileckdd by turdingitheleadscrawyvisna hand wheel abl e
drive device. [00125] In sone enbodi nents, the second feeder 96 has two
separ at e sseeembodiments. devi ces 98, which may be designed as servo drive
devices 98 or servo notors 98, wherein a first of these two second drive
devi ces 960123] t hEhsaeodledeapliey 189G fofing appaytud e neHnncalies séond fdedérst  of
the two roller housings so as to drive the first roller housing and wherein

a second ogf whid@SRay BOINSRED REdEL 96! Thél 83tbAE Feclét I mi8ir& 8¢ ARG of BAHEE1,I6 are
ormay be connected to a second of the two roller housings so as to drive

the SeCOQﬂ'ifv.E Ghé 28116 HITLAL Ql'd/oéqgg r@ﬁ@?%&@“‘é Sture! ¥OmEahd/Br HRVIGHES P?%r whi ch

may be configured as nentione ove, nm e connected to the ro head

structure. fra nd/ o he r.oll.er ﬂga struct,ure %? The necti.agn between
each of tsﬁgcﬁ%rgvogm eevtlﬁlgtémélg regérll%f’? e ?oél buédé ‘l’l\?’e“srogl er dé?c}%qrfﬁgh% % he
roller he structur% frﬁgf anp/or t he roIIerIﬂead structure 80

By Ae'a

respecti VIS afaym®e%p (NrecHoRSs o5 eXainnig FRsiongly i, qngeof bethn g
enmbodi nent, or,. in alternate enbodinents, bé nmeans of a ball screws or by
means of oaiepigfigns ofthe)longimding] auis ofthe mandrel 34, Fhesecondifesder 3¢ mgydnalvisel s 104,
a respective spindel nut receivinaga respeci ve spindel 104 nay be a
provi ded o8g opgroke sconhdriyedavices ABUBisARS embpodispgntse Hbel preproyide thesi ng
spi ndel s 104, respective spindel nuts each receiving a

second feeder 96 may include separate second drive devices 98 for each of the roller

housings, so that the respective roller housing, and thus the respective roller supported

and/or received and/or held by the respective roller housing, may be driven by the

respective second drive device 98. In some embodiments, it may be provided that the

second feeder 96 may include multiple second drive devices 98 which may drive the

roller head structure frame and/or the roller head structure 80.

[00124] Each second drive devices 98 of the second feeder 96 may be designed as or

include, for example, a servo drive device or a motor, like an electro motor or a servo

motor, or a hydraulic or pneumatic drive device, or any other suitable drive device.

[00125] In some embodiments, the second feeder 96 has two separate second drive |

devices 98, which may be designed as servo drive devices 98 or servo motors 98, wherein

a first of these two second drive devices 98 of the second feeder 96 are or may be

connected to a first of the two roller housings so as to drive the first roller housing and

wherein a second of these two second drive devices 98 of the second feeder 96 are or
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respeci ve spindel 104 may be a provided on the roller head structure frane
and / or the roller head structure 80 in sone enbodi nents. Wen using

spi ndel s wO4y1oeiaedv2of the spindels 104 may be rot at abl y pdmiSGeoolwgoias
respective separate second drive device 98 in sonme enbodi ments. Wen using
ball screws, a respective ball screw nut receiving a respecive ball screw
may be a provided on each of the roller housings in sonme enbodi nents. Wen
using ball screws, respective ball screw nuts each receiving a respecive
ball screw may be provided on the roller head structure frame and / or the
rol | er héugy b qoppeqipdetogpsacands eiihe &p sllcrhauyngs\gecas to drivg theasefonsapliels, each
of the ball screws nmay be rotatably driven by a respective separate second
drive dehousn®g8In sonyopmbedibdisntmne slriviVdemicas i98g whichk may cber empfigutedvas gear
engagi ng the rack and rotatably driven by one of the second drive devices
98 may bengmrionéddsave,anaye be bomfectetiao tiwecioer head mctardbframeand/er théhellerusi ng
racks, each of the racks may fixedly connected to a respective roller

housi ng ihBad @fectekDE0l RO tconnoMien Hebded EREKSE tRAAAVOTdelides LBCKEH MRY be
fixedl yconnected to the roller head structure frame and / or the roller

head stryghutiRe3BIEN h%&%‘gﬁegpﬁﬁi FORRE Sead REACHHR RImEWRfARCHS Bller WRaSPI Ndel s
104 or two ball screws, the two racks or two spindels 104 or two ball

S0 o SRR e, i BRGSOy 60 O [ T

enbodi nent s. e or two’spin or two Screws,
the two regl%ké. or twa s érﬂ el Sblg4 ar %wo bal | scqraﬁwsf res[)?ecti veloﬁ, may be
arranged “m PPOTEN ?rrr'ré%e WG EI Y Y A<y f’féa Sf:gﬁvé N Xﬁpﬁaélst raough t he
| ongi t udi nal axi s nandrel %g in soge enbodi nents. Although sone Exanples
usi ng deViERET PHEBX ABFLSUYRPIG ARV ten 808 sBndels | 84 degtREELvpindshnity i ol | y
driving the roller head structure 80 or parts thereof have been descri bed,
the rol | ECeiyangd2 SesPerdysPRINGD 187 minyr besa PRAdsE omheadrhafithe meller hepgyngsanaxi al | y
driven by the second feeder 96 usinP second drive devices 98 that

some embodiments. When using spindels 104, respective spindel nuts each receiving a

respecive spindel 104 may be a provided on the roller head structure frame and / or the
roller head structure 80 in some embodiments. When using spindels 104, each of the
spindels 104 may be rotatably drivén by a respective separate second drive device 98 in
some embodiments. When using ball screws, a respective ball screw nut receiving a
respecive ball screw may be a provided on each of the roller housings in some
embodiments. When using ball screws, respective ball screw nuts each receiving a
respecive ball screw may be provided on the roller head structure frame and / or the roller
head structure 80 in some embodiments. When using ball screws, each of the ball screws
may be rotatably driven by a respective separate second drive device 98 in some
embodiments. When using racks, a respective gear engaging the rack and rotatably driven
by one of the second drive devices 98 may be provided for each of the racks in some
embodiments. When using racks, each of the racks may fixedly connected to a respective

roller housing in some embodiments. When using racks, each of the racks may be fixedly
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outputs axial forces that are transmtted by respective elenents, like for
exanpl e axially novable bars, in sone enbodi nents. [00126] The second drive
devi ces 98omaw/hes9synchroni zed with regard to its speedpamdGailomosizei on

The second drive devices 98 nmay be synchronized with regard to the first
drive devices 90 in sonme enbodi nents. [00127] The second drive devices 98
may be controlled by a controller 92, that may be a CNC controller, and the
sychroni sati on may be controlled by the controller 92. [00128] The second
feeder 96 may include the second drive devices 98 and the racks or spindels
104 or bagonnentedetpghe radlep bedd: stpetuge fravne erd herythp eoltr ihgadhstingture €0 seswmed dri ve
devi ces 98. [00129] The second feeder 96 may be supported by the frane 30.

| n sone emwdimentd. SWherhesisg cwe dadks et déwo Sfindely 1104 dri twedbdlloscrdves, ftiatweo 30. | n
sone enbodi nents,the second feeder 96 nmay be supported by or fixed to one
or more aackaldr tab spindel 104 dr be@ BalBScrew s tedpbetheBInthY, becdithngédyparkildde e 48.

[ 00130] The second exenplary flow form ng apparatus 1 may include an axi al

support 106 biket HdoR: DR JBEs. VeRdN Wshglihvb 18Eks'BR tRo ¥PinBelB 884 bP o Battt, |1 ke
for exanple roller bearing. The axi al support 100 may include a main

beari ng haHSisNehel A% SHRPQE ttwegsﬁgmsrwnop% b8 Bhew IR pBeREN R i _The

at | east one naln bearlng 114 be configure ust arrng. The at

| east f th
i ol mad Ok s ifent P B B U IR ",
the tailstock sfrugture 94. [001 | t 10 ted
by the f?ag%énsresfwﬁ% lﬁﬁglaﬁsgl&h%ws £hBS Xsh%seeif- § huterngetonenl be -

fixed to e fr his. s ort may. be in sone
c{nr\]/en by%he second ve devlflcgg 98 and a;(llal y dnvmg the roller head structure 80 or

-

parts thereof have been described, the roller head structure 80 or parts thereof may
alternatively be axially driven by the second feeder 96 using second drive devices 98 that
outputs axial forces that are transmitted by respective elements, like for example axially
movable bars, in some embodiments.

[00126] The second drive devices 98 may be synchronized with regard to its speed
and/or position. The second drive devices 98 may be synchronized with regard to the first
drive devices 90 in some embodiments.

[00127] The second drive devices 98 may be controlled by a controller 92, that may be
a CNC controller, and the sychronisation may be controlled by the controller 92.

[00128] The second feeder 96 may include the second drive devices 98 and the racks
or spindels 104 or ball screws, respecitively, which may be driven by the second drive
devices 98.

[00129] The second feeder 96 may be supported by the frame 30. In some

embodiments, the second feeder 96 may be fixed to the frame 30. In some embodiments,
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enbodi nents such that axial forces of the tailstock structure 94 and / or
axial forces of the mandrel 24 and/or axial force induced by a flow form ng
process maQ ow/gwpported by the axial support 100. [ 001B2ir/Ski201@000129

enbodi ment, the axial support 100 nay be supported by or fixed to one or
nore or all of the first beam 34, second beam 36, and seventh beam 46.
[00133] Safety covers may be provided (not shown). For exanple, safety
covers may be provided such that the safety covers protect the rotating
parts of the first feeder 88 and of the second feeder 96. Safety covers may
be supporthededond tfegslef P meay3be sypponted by Pndixed|td eme foeanbrs tor ablt ofr the 8irdray be
supported by the frane 30. hi sone enbodi nents, the roller head structure
80 may bebeamBBofduedti beym lcarsiFightiebeni 88l or by the ball screws or by the
racks or by any other suitable devices, spindels 104 or ball screws or by

racks or [00188] SThé sdabfd Ruiples ldBNohting apyRRubY nidiandedondaiigedssorP6,
wherein the spindels 104 or ball screws or by racks or other suitable

devi ces Ry jRQudiHpRAE hiath %ﬁ?qﬁn %Prﬁm%@malmbéaﬁg?se gtﬂg 3&&5 mx?rnﬂ?haeroﬂ@xl ler

head structure 80 may be axially novably suppo h beam 50 and
the tent I i I . t be
oo e BRSO 5T R 0 Sl B Ao R Y
axi ally npva . SUDROT: chin e . L e w form ng
o par bt udniin Bedinpe AR Boriks L TRBGPCAS oRE fafi'heakifd TEPIna e chhfitndd” 1 0
second enbodjment, the_flow form ng.appar at 1 be_des|gned as. 4-axis
L oo or oD hearinde The 1 fert ol AR BERGIE i e b canneret iy B dRi2ang  t v
axes for driving axial povenent. Taking also the nmandrel 24 into account,
the f1 ow fPBFRniBe 2t sexinpan forgrapplicd tg A1 mgnderl 44 framdthe axigl fegder Wy amddbp

apparatus in the second enbodi ment. For exanple an exenplary flow form ng
appar at udailstogk st ed-desi gned as CNG-mul ti axi s

[00131] The axial support 100 may be supported by the frame 30. In an embodiment,
the main bearing housing 100 may be fixed to the frame 30. This support may be in some
embodiments such that axial forces of the tailstock structure 94 and / or axial forces of
the mandrel 24 and/or axial force induced by a flow forming process may be supported
by the axial support 100.

[00132] In an embodiment, the axial support 100 may be supported by or fixed to one
or more or all of the first beam 34, second beam 36, and seventh beam 46.

[00133] Safety covers may be provided (not shown). For example, safety covers may
be provided such that the safety covers protect the rotating parts of the first feeder 88 and
of the second feeder 96. Safety covers may be supported by the frame 30.

[00134] The roller head structure 80 may be supported by tile frame 30. In some
embodiments, the roller head structure 80 may be supported by the spindels 104 or by the
ball screws or by the racks or by any other suitable devices, spindels 104 or ball screws or
by racks or other suitable devices may be driven by the second feeder 96, wherein the

spindels 104 or ball screws or by racks or other suitable devices may be supported by the
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flow form ng apparatus, apart fromthe axis that nmay be provided by the
mandrel 24. [00136] The second exenplary flow form ng apparatus 1 nmay
further cwopoiska4mecontrol ler 92, that nay be desi gned a&sTa&GANG/oo@ner ol | er
92. The controller 92 may control the novenent of the four axes of the flow
form ng apparatus 1 or the respective driving novenents of the two first
drive devices 90 and the respective driving novenents of the two second
drive devices 98, respecitvely. These four axes or driving novenents,
respectively, may be sychronized by the controller 92, or CNC controller

92, respuEns ¢8| i,;l sopre cmbediments dhe galler headosjructyat80ompg begaxialiyymayably cont r ol
the novent of the mandrel 24 in sone enbodi nents. For exanple, the

cont r ol | emppateddry tiNaindoreamci(Q and thetentinbeains b sooret srabhodithentsitheaolier bfad he
mandrel 24 at any fixed speed in sone enbodi nents. The controller 92 or CNC
cont r ol | estrubi@re 3Gmag bk isugported g thamachinobéd 4. ThairbHérdekd striianiie ®0and4 or
novenents of the tailstock structure 94, respectively, in sone enbodi nents.

The cont rsl dxeilly9ovablyGhbpdifea bl @hd Bhchdid bedeigpect i vel y, may conprise a LCD
di spl ay panel, key pads functions and renote control, or may consist of a

LCD di splgy1aqnetne kgw- Rads hraRRS| ARY vedBiphed A huMi-axit TR WRrmagnt r ol | er
92 may bé aggﬁ to ?oad and %3%%chode p?ograns.e[00137]a¥he CNC cg%?roller

Sﬁpg‘éryf :e&%é‘%ﬁ?ﬂ%&%%&%éfaeﬁl?@ir%ﬁ%ahéﬁ%%ﬁm il Sy By e Rbiené Y 2
controller. 9

2.8y be supported by the fr .30, 139] The ndrel 24 may
o Lomor k- uits BEP felfind HARH v &5« BTk i e BCu PP b, "o 04
at the center positjon in sone.enbodinents. [00140] The axial support 100
o e it (e Al oy ihe DSy alon e parel A Bitscchi Bs Aty TIREE o ho_10
and has a thrust bearing for supporting the axial |oad applied to
apparatus 1 may be deSigned as 4-axis flow forming apparatus in the second embodiment.

For example an exemplary flow forming apparatus 1 may be be designed as CNC-multi-
axis flow forming apparatus, apart from the axis that may be provided by the mandrel 24.

[00136] The second exemplary flow forming apparatus 1 may further comprise a
controller 92, that may be designed as a CNC controller 92. The controller 92 may
control the movement of the four axes of the flow forming apparatus 1 or the respective
driving movements of the two first drive devices 90 and the respective driving
movements of the two second drive devices 98, respecitvely. These four axes or driving
movements, respectively, may be sychronized by the controller 92, or CNC controller 92,
respiiectively. The controller 92, or CNC controller 92 may also control the movent of the
mandrel 24 in some embodiments. For example, the controller 92, or CNC controller 92
may also control the movent of the mandrel 24 at any fixed speedvin some embodiments.
The controller 92 or CNC controller 92, respectively, may also control tailstock structure
94 or movements of the tailstock structure 94, respectively, in some embodiments. The
controller 92 or CNC controller 92, respectively, may comprise a LCD display panel, key-

pads functions and remote control, or may consist of a LCD display panel, key-pads
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mandrel 24 fromrollers in sone enbodi nents. [00141] The franme 30 may be
configured in sone enbodi nents such that all axial forces of axial feeder
96 and t hwotaidmieek structure 94 and radial forces of trhe/Sezimloodieeder 96
are supported by the franme 30. [00142] The radial rolling | oads applied to
t he wor kpi ece on the mandrel 24 fromtwo rollers nmay bal ance with each
other at both side of the mandrel 24 and may be supported only by the
roll er head structure frame of the roller head structure 80 in sone

enbodi ments. [00143] The structure of the flow form ng apparatus 1 of sone
enbodi mefusctivhyardaremuievohthat Thet CHCadohasllérti2 hhyhe able o hgd apd amaGusdel t o
performthe heavy duty flow form ng for various kinds of tubular netal
conponentpsogiaiier a high formng | oad and m ni num defection of the flow
form ng apparatus 1. [00144] In sone enbodi nents, the flow form ng

appar at ugoda3Tpy TW@N@_OBH&J)I(&@QMﬁhﬁﬂde]al&n%iﬁihem.be integrated onto the
existing lathe. The buil d-up system 110 have the foll ow ng nodul es: frane

30, rol 1 qbofs8Rd phd eNcicBnihier 2! By 2°HBPoReh by Ak Tl bady Ut G,

second feeder 96, axial support 100. In some enbodi nments, the build-up

7 apoct i uaripits. o S brariiica R OIS GGRRNCES iy BE sfipoling B AR, 1,

ot her BSVES TRSuaphaLYs SRS «ub R Shrih bhSHhdRE e aBReghS 1 ™
AR i A IR A e 1 R R

axi al direction )
[00140] The axial support 100 may be mounted on the frame 30 at the front of the

chuck 22 of the lathe 10 and has a thrust bearing for supporting the axial load applied to
mandrel 24 from rollers in some embodiments.

[00141] The frame 30 may be configured in some embodiments such that all axial
forces of axial feeder 96 and the tailstock structure 94 and radial forces of the axial feeder
96 are supported by the frame 30. |

[00142] The radial rolling loads applied to the workpiece on the mandrel 24 from two
rollers may balance with each other at both side of the mandrel 24 and may be supported
only by the roller head structure frame of the roller head structure 80 in some
embodiments.

[00143] The structure of the flow forming apparatus 1 of some embodiments may be
such that it enables the flow forming apparatus 1 to perform the heavy duty flow forming
for various kinds of tubular metal components under a high forming load and minimum
defection of the flow forming apparatus 1.

[00144] In some embodiments, the flow forming apparatus 1 may have a build-up
systerh 110 which may be integrated onto the existing lathe. The build-up system 110 have

the following modules: frame 30, roller head structure 80, first feeder 88, tailstock
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of the longitudinal axis of the mandrel 24. [00148] The nachi ne bed 14 may
support the franme 30 at positions or only at positions that are, in

verti cal woremiie4y2 bel ow the nandrel 24. The first supporiSGeowionéien 62 and
second support position 64 nmay be, in a vertical direction, belowthe
mandrel 24. [00149] The base body 12 nmay be nade fromnetal or any other
suitable material. For exanple, the base body 12 may be nade from steel.
[00150] In the first and second enbodi nent, the first frame 52 and the
second frane 54 have been described as rectangular frames. However, the
first fratmclee Shoseeond edernls, faxairsumorindi0. Hasemetemhodihentse she p@n@&@pt] For
exanple, the first frame 52 and the second franme 54 may have a U shaped
form SudclystemUH 8 map édthieomniude the bentsallen 92 haCNCheontrolkri92bespactiGelpr t he tenth
beam respectively, is omtted in the first and second enbodi nent. The first
frame 52 [a01#5] helssewembddumenti4herbyildoep SRepeHl (agayfikthaiazladé thel safeey a
symmetrical trapezoid. For exanple, the first beam 34 and third beam 38 may
be inclingdesowards each other, with the distance between the upper ends of
the first beam 34 and third beam 38 bei ng shorter than the di stance between

t he Iomer @ﬂﬁz f he
second bea aﬁ%&?ﬁv f%rhﬁﬁ %?’38 na[ﬁ%gmlhﬁ%rlrllﬁr‘{g tag\/\gtgrcﬁs eachllg ecraf W th

t he di st apg g % ¢n the upper ends of the second beam 36 and th|rd beam 38
bei ng shorter than the distance between the | ower ends of the second beam

36 and t I'IEOH"}!S Epc%acg:'etgttg % chﬁ' gﬁg& Hﬁ%‘{% e??r?g% ?%g F%r%%ge? Jt'arnséndfcffatgg f%%v and the

second frane shape

symetri tra eZCId sh er ei the nth beam

" bepect | JamynE PEEGN 1 wheR fb%m i Sopfr R e BT 1€ I A AERE e 56
and the fi If theqojlgrlfail%?na‘lsaxm ) thg %vagdr%l 24.

[00148] The machine bed 14 may support the frame 30 at positions or only at positions
that are, in vertical direction, below the mandrel 24. The first support position 62 and second
support position 64 may be, in a vertical direction, below the mandrel 24.

[00149] The base body 12 may be made from metal or any other suitable material. For
example, the base body 12 may be made from steel.

[00150] In the first and second embodiment, the first frame 52 and the second frame
54 have been described as rectangular frames. However, the first frame 52 and the second
frame 54 may have other shapes.

[00151] For example, the first frame 52 and the second frame 54 may have a U-shaped
form. Such a U-shaped form may be such that the ninth beam 50 or the tenth beam
respectively, is omitted in the first and second embodiment. The‘ﬁrst frame 52 and the
second frame 54 may be shaped as a trapezoid, like a symmetrical trapezoid. For
example, the first beam 34 and third beam 38 may be inclined towards each other, with
the distance between the upper ends of the first beam 34 and third beam 38 being shorter

than the distance between the lower ends of the first beam 34 and third beam 38.
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rectangul ar form thereby correspondingly including an additional beam The
fourth frame 58 and the fifth frame 60 may be shaped as a trapezoid, like a
symmet ri o®b 2breapesei d. For exanple, the first beam 34 ardTsecongobeam 36
may be inclined towards each other, with the distance between the upper
ends of the first beam 34 and second beam 36 being shorter than the

di stance between the | ower ends of the first beam 34, and second beam 36.
Accordi ngly, the second beam 36 and third beam 38 may be inclined towards
each other, with the di stance between the upper ends of the second beam 36
and t hi r dAAdvesdingl®, thesergnd heant 86 atdthirdtbleam Gi8ah@ynloeinbkkiedaewatds eadhastiksr, ends  of
the second beam 36 and third beam 38. In anot her enbodi nent the fourth

frame 58 wifdthe gstdnict betwles @i upPertrids bEtht Becoall B F6RLE GiRTbdamaa¥igd shape,
li ke a symretrical trapezoid shape, wherein the | ower horizontal beans,

respect i ebyer tf tRMAibthR bdWEEhOBE 1KRECEdL R8 OV¥EchAd BeddiFcanarROMiAENt of a
flow formng apparatus 1 shown in FIGS. 8 to 10, the third exenplary flow

form ng gpparst tﬁ@%nﬁb@&h&%ﬁ? fi ﬁﬁnégz Qﬂ#ﬂé @orf&iﬁ P8 é i ch
base body %gl i h(k:}fu es a machi né egig{l and a eag’gt ocC %% conn g"tce to the
machi ne bed 14 _.In nme_enbodi S,..the |la Ere 10. beaC:N@é .
"2t he. [ oodeisensate A G SRAe The &bl HaperOist e SRt e Metust ock
16 may bﬁ’ any. det actha e or unsol Yabl e connection, or the machine bed 14
and the HEAUS0SEheIEBEHD tEReRLYF Y areilsleced. For exanple, the
connecti on rraYmbe praovi ded hy wel di ng or bgq means of screws or bolts. The
headst oc K08 2hayAs durtier sraerics dbe foarth fingre 28 epd te fitdolrame 0 faaypkaye 24 or may
be arranged on a front end of the machine bed 14, as shown in FIG 9.
[ 00155] \Weisngabas formotherdby eprisspradinglyviniciuding anf4dditional heawy Bhpdewthus 1 nay
be

frame 58 and the fifth frame 60 may be shaped as a trapezoid, like a symmetrical

trapezoid. For example, the first beam 34 and second beam 36 may be inclined towards

each other, with the distance between the upper ends of the first beam 34 and second

beam 36 being shorter than the distance between the lower ends of the first beam 34, and

second beam 36. Accordingly, the second beam 36 and third beam 38 may be inclined

towards each other, with the distance between the upper ends of the second beam 36 and

third beam 38 being shorter than the distance between the lower ends of the second beam

36 and third beam 38. In another embodiment the fourth frame 58 and the fifth frame 60

may be the afore-mentioned trapezoid shape, like a symmetrical trapezoid shape, wherein

the lower horizontal beams, respectively, are omitted.

[00153] Referring now to a third embodiment of a flow forming apparatus 1 shown in

FIGS. 8 to 10, the third exemplary flow forming apparatus 1 may include a lathe 10

having a base body 12, which base body 12 includes a machine bed 14 and a headstock

16 connected to the machine bed 14. In some embodiments, the lathe 10 may be a CNC

lathe.
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pl aced when in use, the upper end or upper surface 18 of the headstock 16
may be at a higher position than the upper end or upper surface 20 of the
machi ne bwo 20th/11k492a si de view, the base body 12 may haveTsc2orsb@pe, which
can be seen fromFI G 9, wherein the headstock 16 forns a vertical section
of the L-shape and wherein the machine bed 14 fornms a horizontal section of
the L-shape. The length of the machine bed 14 in a horizontal direction my
be greater than the height of the headstock 16-in a vertical direction, or
vice versa, or the length of the machine bed 14 in the haorjzontal direction
may be sdB138h¢ i Ahe gonnpctionbepvesn theymachinedred Igrand tae hradstakobomay be any he
vertical direction. [00156] The lathe 10 may further include a main drive
spi ndel 1dztachahip ox wnsalvable chrnenten ot theknachinebed 14Awnd therliegdstegli Ideay U20 may
be rotatably supported by the headstock 16 and nay be rotatably driven by a
respect i ierraed aseone-pie@d5F7dr Sampld;ithedcambainmeay be pravidedf byoweldorgnomigy
apparatus shown in FIGS. 8 to 10 may further include a mandrel 24 having a
| ongi t udimedns @Xisere@6 .or boks. tTherktadvidukdi 6rmay befariafged b0 el Wppet side @ pies at us
shown in FIGS. 8 to 10 may further include a mandrel support 122. The
nmandrel  shpbielbell22 dFBiaybe &@4EELAA fréhtlch@ ot malHiNEb&IP1 4) @k 8hdwAiby an
axi al plunge type coupling 124. For exanple, the axial plunge type coupling
124 maybengueh that the axial plunge type coupling 124 provides internal
teeth, wherein the mandrel support 122 is provided with external teeth
engagi ng i Nt l.d.€e ] r_\Njce versa.
The axiaﬂbgﬁﬁlgeg?eggm%ﬁﬁ%Pﬁﬁ%g%%ﬁd%gﬁﬂgafg%ﬁgﬁsgﬁﬁg#ggﬂééhéh?ngphf e
mandrel 24 w,th regard to the in drive,.spind 120,. but onnect the
mandr o Z4eeEl heh TR, e vmps® o it 55RO it Frigearl IRRATRR ! e
mai n drive spindel 120 causes rptary novene f the nmandrel 24. The axi al
pl unge t;[hb%heEBB%P?‘h aq $he pRpGT end;or ‘g“e gé O?i%’&?aflﬁn‘i & Hhilh 2oy e

spi ndel 120. |n_sone ) )
view, the base body 12 may have an L-shape, which can be seen from FIG. 9, wherein

the headstock 16 forms a vertical section of the L-shape and wherein the machine bed 14
forms a horizontal section of the L-shape. The length of the machine bed 14 in a
horizontal direction may be greater than the height of the headstock 16 in a vertical
direction, or vice versa, or the length of the machine bed 14 in the horizontal direction
may be substantially the same as the height of the headstock 176 in the vertical direction.
[00156] The lathe 10 may further include a main drive spindel 120 supported by the
headstock 16. The main drive spindel 120 may be rotatably supported by the headstock
16 and may be rotatably driven by a respective driver.

[00157] The third embodiment of the flow forming apparatus shown in FIGS. 8 to 10
may further include a mandrel 24 having a longitudinal axis 26. The third embodiment of
the flow forming apparatus shown in FIGS. 8 to 10 may further include a mandrel
support 122. The mandrel support 122 may be connected to the main drive spindle 120 by

an axial plunge type coupling 124. For example, the axial plunge type coupling 124 may
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enbodi nents, the axial plunge type coupling 124 may be received and / or
fixed to the main drive spindel 120 by neans of a chuck 22 or by neans of
wel di ng owoliomaady: of teeth, or in any other suitabl e mamsezoiokoveyer, in
t he enbodi nent shown in Figs. 8 to 10, there is no chuck 22, and the axi al
pl unge type coupling 124 may be fixed to the main drive spindel 120 by
wel di ng, or clanping, or screwing, or by nmeans of teeth, or in any other
sui t abl e manner. The mandrel 24 nmay be connected to the nmandrel support

122. For exa rel 24 may be fixed to the mandrel support 122 by
cl anpi ng %rs ‘\r?IvB tg?t rzgwq‘r‘fhgﬁnté’p%f‘o \A}Tsz“ol’rov’r‘ile%h%}e%‘?h?feths OvheEBP dhSranner .

[00158] When the mandrel 24 is received in the exenplary flow form ng

appar at usnandgg gupppst 32 ippwvided (wWith exderpplnigethargpging she interag deethy rﬁ’féhfgr ound
28, which ground 28 is not part of the flow form ng apparatus 1 but

suppor t s pergedypcenvptiog 424,ne vikeswersodihe agial plhegarape ceupling 134 mdyeallow

| ongi tudinal axis 26 of the mandrel 24 nay extend in the horizontal

di r ect i oran ax80 b pmeixaf tike mbwdself 24r withy pgprdoo ess mhimadriveapindel 120 butrmad on t he
exenplary flow form ng apparatus 1, the mandrel 24 nmay receive a workpiece

whi ch i s dofinde tHeafidsdrélR4i 1o the taiddvar spindgl P2 SRHIhat Ibiaby AeYehént RERKOr med in
such a manner that the work piecewhich may be a hol |l ow wor kpi ece extends

around t hgaiFaAdE §indd 190 catlsed RBFY ndVEAELt0®theOhald?8 2MBDRE ?)llal rf%é
i nside the workpi'ece. [00160] The third enbodi nent of the flow ornlng

The fram°} @Qg‘%ﬂs‘gﬁ %ﬁm?‘éob%?#ét@%mﬁch“‘%e ol?’“%. D s 2t
the machipg b Ady malfpryﬁig%tgg IR S i B ELRLS H8975 24t o e

connect ed 10 eac nay Str'® b&ams 32

or five bn?aaf ”5n§e2 s1911r1de§ 1%0 ll))y means of a chuck 22 or by means of welding or by means of

teeth, or in any other suitable manner. However, in the embodiment shown in Figs. 8 to
10, there is no chuck 22, and the axial plunge type coupling 124 may be fixed to the main
drive spindel 120 by wélding, or clamping, or screwing, or by means of teeth, or in any
other suitable manner. The mandrel 24 may be connected to the mandrel support 122. For
example, the mandrel 24 may be fixed to the mandrel support 122 by clamping or
welding or by means of screws or in any other suitable manner.

[00158] When the mandrel 24 is received in the exemplary flow forming apparatus 1
and the exemplary flow forming apparatus 1 stands on a ground 28, which ground 28 is
not part of the flow forming apparatus 1 but supports and/or contacts the base body 12,
the mandrel 24 or the longitudinal axis 26 of the mandrel 24 may extend in the horizontal
direction. |

[00159] Upon a flow forming process that can be performed on the exemplary flow
forming apparatus 1, the mandrel 24 may receive a workpiece which is to be recasted in a

flow forming process. This may be performed in such a manner that the work piece
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32 or seven beans 32 or eight beans 32 or nine beans 32 or ten beans 32 or
el even beans 32 or twelve beans 32 or thirteen beans 32 or fourteen beans
32 or fifweenidaaye 32 or sixteen beanms 32 or sevent eenPOESGROBDO@RI

ni net een beans 32 or twenty beans 32 or nore than twenty beans 32. In the
enbodi nent shown in FIGS. 8 to 10, the frame 30 may include ten beans 32,
nanely a first beam 34 (shown in FIG 9), a second beam (not shown), a
third beam 38 (shovvn in FIG 9), a fourth beam (not shovvn) a fifth beam 42

(shown in FIGs. , a SIXth beam 44 (shown in FI G , a seventh beam
46 (showtVHigh mazz; 8 Ollaw verp &B)ueéﬁrmarﬂﬁelﬁ‘*@r %}easta@ pAriemobeam 50
(shown in FIG and a tenth beam (not shown). [00162] The beans 32, or
first bedhe mndrs nde isidetths verkpiseen 38, fourth beam fifth beam 42,

si xth beam 44, seventh beam 46, ei ghth beam 48, ninth beam 50, and tenth
beam may [8e168] r aTkﬁthirﬂ@aﬂvdmens abtedlow Firinyngsappaiagistshbwaris FIGH\ietoel0, t he
beans 32, or first beam 34, second beam third beam 38, fourth beam fifth
beam 42, mayfulthérdactudeda frame 80t h beam 46, ei ghth beam 48, ninth beam 50, and
tenth beam may al so be forned in another manner. The beans 32, or first

beam 34, [gemand beAfamé Bé)lisﬁsu? dagrthf:ﬂ%hlhebe@ﬂ ahd/bf bu&ﬂ%bﬂtaetsmexth beam
44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam may be

hol | ow beaIminRbed §2 PheCithd ¥ GY idci LR r first
beam 34, secondebeam third bea%1 ??8 d%fnztg{rl{’lﬁ bggggr:]% %hla?-?[% cgeam gggeg({hxt h beam

44, seveni gﬁ@ leeehg me%emayﬁ%ve@ J}%@ﬂ?ﬁ%ﬁrﬁw 808nd ?i‘&hst Pgam may be

made from st ny ot her "sul t’a materi a e cross-sections of the
beans 32 .qr flrs cond . |rd am 38 eam fifth
beam 42, 39 %ﬁ%"%‘e% , ‘\l’}gﬁﬁeaﬂﬁ n%l ﬁzﬂ?sh é’ér‘ﬁn@emﬁuﬁ B gg‘é% 50, and
tenth be ch c 0S8S- se e cular to t udi nal axis
of the r@gﬁ@%\?# 9retv&ﬁ eams Bét i’ﬁg‘-ﬂ uneen beams 3 f% gn eams

32 or sixteen beams 32 or seventeen beams 32 or nineteen beams 32 or twenty beams 32
or more than twenty beams 32. In the embodiment shown in FIGS. 8 to 10, the frame 30
may include ten beams 32, namely a first beam 34 (shown in FIG. 9), a second beam (not
shown), a third beam 38 (shown in FIG. 9), a fourth beam (not shown), a fifth beam 42
(shown in FIGs. 8 and 9), a sixth beam 44 (shown in FIG. 8), a seventh beam 46 (shown
in FIG. 8), an eighth beam 48 (shown in FIG. 8), a ninth beam 50 (shown in FIG. 9), and
a tenth beam (not shown).

[00162] The beams 32, or first beam 34, second beam, third beam 38, fourth beam,
fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth
beam may be straight beams or substantially straight beams. However, the beams 32, or
first beam 34, second beam, third beam 38, fourth beam, fifth béam 42, sixth beam 44,
seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam may also be formed in
another manner. The beams 32, or first beam 34, second beam, third beam 38, fourth

beam; fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50,
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circular or square or elliptic or polygonal, |ike triangular or pentagonal
or hexagonal, or of any suitable shape. It should be noted that the beans
32 or, fiwetotwamld4, second beam third beam 38, fourt rChssayiofondiehr beam
42, sixth beam 44, seventh beam 46, ei ghth beam 48, ninth beam 50, and
tenth beam may have identical or simlar cross-sections and may be nade
fromidentical or simlar material or may differ with regards to its
crosssections or material, wherein, in sone enbodi nents, any conbi nations
of the abovenenti oned shapes of the cross-sections and materials can be
provi ded. amgiienth peas may beihglew beams ar brsmsconheused i g sofid mawes. The bsxpond
beam third beam 38, fourth beam fifth beam 42, sixth beam 44, seventh
beam 46, 3 ghfifst beasnd4 second besmpibiadbsom 38nigurte hedm Hiftinbasmy4heixtubsamant i al | y
the sanme along the length of the respective beamor may change al ong the
respect i v, kargththeain0®] €ighthHeem|48n ginthulbianab0, cind éaith beanofmay be niadafi®m32 or,
first beam 34, second beam third beam 38, fourth beam fifth beam 42,

Si xt h beayieeltér aseothertshithttamattbial. dhgbidss-btioh«Sf theibeihs PEamfipd be@and4f ent h
beam nmay be allocated such that each of these beans 32 or, first beam 34,

second beamnd!Btamd thRPBRaAB38, otk Beddeaiith bédnt B2 baM Hdm A1, XEhenBERIN4,

sevent h beam 46, eighth beam 48, ninth beam 50, and tenth beam extends

event h . _beam | 50, and ten .
i ther | GG oRLAl 4 "Bk 88! 50 Naflt B! Sk, IUARE! LR @RoRNANN [ 1

FIGS. 8 to’107 Tn an alfernate enbodi ment, [ongitu Irectron of one or
a pluralit . { i i th ertical .direction
as IOvvel I f&eﬁéﬂclﬁlﬁgﬁ ?%nfoﬁlgﬁﬁdﬁ%izagﬁ gf%cfi r%ggéé[clﬂg% b El’i‘%%’r mex\z;br?p{egtf‘;m%ur%%r Jeam 32
or nultiple beams 32 extendi ng jnclin to the vertical .direction as well
05 ol | HUGHEEoF Fsieot, SO halvRntt B tpbeler Srisbioattet o birpeamtictar o
enbodi ment, (not  sh beam 32 or each of which beans_32 connects a

, whi.ch
beam 32 é%&aé\w%blg \gﬂ%mehrﬁ'?g\ﬂ?obﬁ noteq;tha dhe BepmsndP QT Hfushbesm 3h seRd/er ti cal

direction so as to )
beam, third beam 38, fourth beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth

beam 48, ninth beam 50, and tenth beam, may have identical or similar cross-sections and
may be made from identical or similar material or may differ with regards to its cross-
sections or material, wherein, in some embodiments, any combinations of the above-
mentioned shapes of the cross-sections and materials can be provided. The cross-sections
of the beams 32 or, first beam 34, second beam, third beam 38, fourth beam, fifth beam
42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam may
be substantially the same along the length of the respective beam or may change along
the respective length.

[00163] The longitudinal direction of the beams 32 or, first beam 34, second beam,
third beam 38, fourth beam, fifth beam 42, sixth beam 44, seventh‘ beam 46, eighth beam
48, ninth beam 50, and tenth beam may be allocated such that each of these beams 32 or,
first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam 44,

seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam, extends either in a
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further enhance strength and/or rigidity of the frame 30. [00164] Beans 32
or, those of the first beam 34, second beam third beam 38, fourth beam

fifth beawo4Bio/gisoth beam 44, seventh beam 46, ei ghth beamsé3oionpah beam
50, and tenth beam that are connected to each other or directly connected
to each other, may be connected via one or nore screws or by wel ding or by
bolts or in any other suitable manner. Al the beans 32, or the first beam
34, second beam third beam 38, fourth beam fifth beam 42, sixth beam 44,

sevent h beam 46, ei ghth beam 48, ninth beam 50, and tenth beam_of the
frame 30 HREFORBhHERCHIER Of B 2 YEHCH AWEFlial ah SRV inBiSeS- Srtote leamdigmeta or
the first beam 34, second beam third beam 38, fourth beam fifth beam 42,
si xt h bezmmbagdimens,, longiudiead rdivestione phypirch obh a phyrakity of the thepmaF250ay gxfend ent h
beam of the frane 30 is novable with regard to anot her of these beans 32,
or the fiinglineetanthgvertivat dirdctivmasy weli asdinbligad ®8thef lmrizohtabdaegtiohi Foh beam
42, sixth beam 44, seventh beam 46, ei ghth beam 48, ninth beam 50, and

t ent h beasxamefe, bhebéana 82 o8 thulfifl® bedms 3 extanding) inchndbi the vesicalvdiiectiorar e
shown in FIGS. 8 to 10, the longitudinally axes of the first beam 34, of

the second heRMs @hclinb@ tbhinedhbeRMtaB&diredfiéh Qhayt R pRWIded Ream flfertdne franme
30, or the first beam 34, the second beam the third beam 38, and thefourth

beam of  tdgolirAtR (RN sRIONIhRABRA 8D of CadH W Sams! 3?2 RARlctd PBkahi ™

n
| ongi tudi nal axes of the fifth beam 42, of the sixth beam 44, of the ninth

beam 50, ae%&%gﬂlfgtihnﬁe %gg%%ge(ﬁ;ggg&n the ,f e@fﬁe323,?l'hﬁ[$ T8 idfi}eai(#),e?dﬁ%sll §jo t he

si xth be e nint eam and the ten eam of the frane ext end
parallelj% each ot her

t he | ongi PUH"T mﬁ%é%mgﬁp?t(%ggggﬁgﬁqﬁgéﬂﬁgg&gngnori?heSe}Shgg-bgg;:zgf’or
Lhe severiy @l LA B, BOan 48y B Phangs DAL A S B d Bl £
beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50,
and tenth beam, that are connected to each other or directly connected to each other, may
be connected via one or more screws or by welding or by bolts or in any other suitable
manner. All the beams 32, or the first beam 34, second beam, third beam 38, fourth beam,
fifth beam 42, sixth beam 44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth
beam, of the frame 30 may connected to each other such that none of these beams 32 or,
the first beam 34, second beam, third beam 38, fourth beam, fifth beam 42, sixth beam
44, seventh beam 46, eighth beam 48, ninth beam 50, and tenth beam, of the frame 30 is
movable with regard to another of these beams 32, or the first beam 34, second beam,
third beam 38, fourth beam, fifth beam 42, sixth beam 44, seventh beam 46, eighth beam
48, ninth beam 50, and tenth beam, of the frame 30. |
[00165] In various embodiments, which are shown in FIGS. 8 to 10, the longitudinally

axes of the first beam 34, of the second beam, of the third beam 38, and of the fourth

beam of the frame 30, or the first beam 34, the second beam, the third beam 38, and the
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[ 00166] In various enbodi nents, which is shown in FIGS. 8 to 10, the

|l ongitudinally axes of the first beam 34, of the second beam of the third
beam 38, wodomf11id4ye fourth beam of the frame 30, or theptisskoboanndsd, the
second beam the third beam 38, and the fourth beam of the frane 30 are
arranged in the vertical direction. In addition the |ongitudinal axes of
the fifth beam 42, of the sixth beam 44, of the ninth beam 50, and of the
tenth beamof the franme 30, or the fifth beam 42, the sixth beam 44, the
ni nth beam 50, and the_tenth bea of the frane 30 _are_allocated in a

hor i zont afr?wab bearp jof the fre@ié?]CXﬁ@ rRefalle FPeEFCSB’(S‘%“é In pridition: dedonsiiginat e
fourth beam and the tenth beamare not shown in FIGS. 8 to 10, and thus

expl anat i @68 obhetfifth besm #7.00{sthe pithebegm 4. of threnigihy beamh80.cand ¢foba 63th | n t he
enbodi ments shown in FIGS. 8 to 10, the first beam 34, the ninth beam 50,
the t hi r cbebmanfitlssframnd0 ohtheffifih beametdrtheixth beam A cibe aihth beamm6h, antiiler such
that these four beans (i.e. first beam 34, ninth beam 50, third beam 38,
and fi ft helithdeamd 3 thie drames3 f éxteaid paratiabto=acH sthavin thenerhbddiméyt,shedn whFigh t he
first frame 52 is a rectangular frame 52 in this enbodi nent. The second

beam t heg {oelt Fufigdthe 1diQithdiHallRedeRRE s@eﬁlthtﬂa&nsquh JreRneiditth desn agnnect ed
to each other such that these four beans (i.e. second beam tenth

beam f ourd:hhdg38Atha0d e §h i BedRRUB, 44 exfeRd th%uél%%&l bthe'® hé eﬁlsbamana n FIG

8), of which the second frame 54 is a rectangular frame 54 in th
enbodi rrerého‘zi eg&pfdﬂ beam 46, the fifth beam 42, eighth beam 48 and the
si xth beam connected to each other such that t hese four beans

P o B, R AR e
ool engular LA A LS et e, ORIGSL e UL, SRR
beam of the frame 30, or the first beam 34, the second beam, the third beam 38, and the
fourth beam of the frame 30 are arranged in the vertical direction. In addition the
longitudinal axes of the fifth beam 42, of the sixth beam 44, of the ninth beam 50, and of
the tenth beam of the frame 30, or the fifth beam 42, the sixth beam 44, the ninth beam
50, and the tenth beam of the frame 30 are allocated in a horizontal direction.
[00167] _ As mentioned above, the second beam, the fourth beam, and the tenth beam
are not shown in FIGS. 8 to 10, and thus explanations on the positions there of will be
given below.
[00168] In the embodiments shown in FIGS. 8 to 10, the first bc;,am 34, the ninth beam
50, the third beam 38, and the fifth beam 42 are connected to each other such that these
four beams (i.e. first beam 34, ninth beam 50, third beam 38, andv fifth beam 42) form a
first frame 52 (shown in FIG. 9), of which the first frame 52 is a rectangular frame 52 in
this embodiment. The second beam, the tenth beam, the fourth beam, and the sixth beam

44 are connected to each other such that these four beams (i.e. second beam, tenth beam,
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each other such that these three beans (i.e. first beam 34, seventh beam
46, and second beam) forma first U shape 58 (shown in FIGs. 8 and 9), of
whi ch t hewbstianess28 may al so be naned as a fourth framecs8cabiotob@2é r ane
30. The third beam 38, the eighth beam 48, and the fourth beam are
connected to each other such that these three beans (i.e. third beam 38,

ei ght beam 48, and fourth beam) forma second U shape 60 (shown in FIGs. 1
and 2), of WhICh t he U-shape 60 may al so be naned a fifth frame 60 of the
frame 30. 0] The. size shape of .the first frane 5 Y. .
substantlfQGL ‘Tﬁ‘gltaﬂ%s‘%‘ s ‘&forﬁh S‘E’BP‘?@ nd @h?“f“h‘émjﬁzé ghithichdlife of the
second frarre 54. [00171] The size and shape of the fourth frane 58 may

subst ant is§¢9¢d frame Heis atpetangulas frame S4cis this sphadimest. (The seyenth baam 4h Hse of t he
fifth frame 60. [00172] The first frame 52 and the second franme 54 are

ar r anged fiftlr bdaine42, tetghtin berny ¥ Beandathel sixhabesth 4 are cdnnegted tocéachtobter sih neans
of the sixth beam 44 and the seventh beam 46. [00173] The fourth franme 58
and t he fthdttthest fourebedfhs dseyemhrbemgeth, fidthcheaml 42, @ighnbbamt48candasidthsigamed apart
fromeach other by neans of the fifth beam 42, sixth beam 44, ninth beam

50, and t4antdimbedind [fRiede/sH (shewit BREFIGNBY, bf evHaiihseiitd frirhe 56 iy Sfecfangur 52 and
the second frane 54 are arranged on opposite (lateral) sides of the nandrel

24 or of EAmeddihedl eRbddigehtinni Ng t hrough the |ongitudinal axis 26 of the
mandrel 24, respectively. These first and second frames 52, 54 may be

e oo s SIS LS A 0S50t sl apt
IR T AL SR TN R

beam) form a first U-shape 58 (shown in FIGs. 8 and 9), of which the U-shape 58 may

also be named as a fourth frame 58 of the frame 30. The third beam 38, the eighth beam

48, and the fourth beam are connected to each other such that these three beams (i.e. third

beam 38, eight beam 48, and fourth beam) form a second U-shape 60 (shown in FIGs. 1

and 2), of which the U-shape 60 may also be named a fifth frame 60 of the frame 30.

[00170] The size and shape of the first frame 52 may substantially be the same as or

may correspond to the size and shape of the second frame 54.

[00171] The size and shape of the fourth frame 58 may substantially be the same as or

may correspond to the size and shape of the fifth frame 60.

[00172] The first frame 52 and the second frame 54 are arranged parallel to each other

and spaced apart from each other by means of the sixth beam 44 and the seventh

beam 46. |

[00173] The fourth frame 58 and the fifth frame 60 are arranged parallel to each other

and spaced apart from each other by means of the fifth beam 42, sixth beam 44, ninth

beam 50, and tenth beam.
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to the longitudinal axis 26 of the mandrel 24. [00176] The frame 30 may be
supported by and attached to the nmachine bed 14 of the |athe 10 at | east
one firstweuepport4dposition 62 (shown in FIG 9) and at lPeasGo®osiezond
support position 64 (shown in FIG 9) spaced apart fromthe first support
position 62 in the direction of the |ongitudinal axis 26 of the mandrel 24,
wherein at | east a portion 66 of the mandrel 24 extends between the first
support position 62 and the second support position 64 with regard to the
direction of the longitudinal axis 26 of the mandrel 24. A first support
posi ti on [B3174hy Ieths thisd; ambodiraents the s Epms 1% ard throsespnd Hemeahisite bed 14
in which the first beam 34 or the second beamis spported by the machi ne
bed 14, amdngedse onpositadjateral) sustes tof dhe &ndugl 28 eoraoipa yerticanplene rimmingpper
surface 20 of the machine bed 14 in which the third beam 38 or the fourth
beam i s shyopgit thedotgitudival axis 26 rof thremaddtel 24, réspectdrbyo dhesenfirssémivgecond FI GS. 8
to 10, the lower end 70 (shown in FIG 9) of the first beam 34 and the

| over endranitets2shomay bekllédaeedsmd doehdaaginahtcallpvitiongirdend védichisglawn i n
FIG 9) of the third beam 38 and the | ower end (not shown) of the fourth

beam arer&ﬁﬂﬁ@ﬂﬁ&%h@ﬁelbﬁ@itﬁdﬂa%x@%@?ﬂkn%ﬁfe‘l2@” 62 or the second support
position 64 on the uppersurface 20 of the machi ne bed 14 and/or are in

di rect BSQQﬂ??X‘é‘fgt&et d WARRSdirs | geffﬁﬁg‘ﬁmﬁé‘@s ?hﬂhgefdfﬂﬁ‘i‘raﬁé 60 Q1771 The

frame to the nmachi ne 'be y neans o g Or screws or

?pgngt ggr llgcl:Jalt anfiefogxgéa‘? sﬁfm}ﬁe%c ”‘i{rwl?]he egarg Qﬂ_ 3 vgglca lggarg rrrblfuémg Berpenc? cular0 f 10, the

wel ding @ rews  or e attachnment neans, in the one or
more fi ré‘? @8%%?9‘“65%‘%?%?1‘53%5‘35 8@41 the one or more second support
positions 64. [00178] hi the enbodi ment shown in FIGS. 8 tqo 10, the third

exenpl ar ); q1|76]N f”g}enﬁrqqﬁe 30 may be supported by and attached to the machine bed 14 of the
lathe 10 at least one first support position 62 (shown in FIG. 9) and at least one second
support position 64 (shown in FIG. 9) spaced apart from the first support position 62 in
the direction of the longitudinal axis 26 of the mandrel 24, wherein at least a portion 66
of the mandrel 24 extends between the first support position 62 and the second support
position 64 with regard to the direction of the longitudinal axis 26 of the mandrel 24. A
first support position 62 may be a position on the upper surface 20 of the machine bed 14
in which the first beam 34 or the second beam is spported by the machine bed 14, and a
second support position 64 may be a position on the upper surface 20 of the machine bed
14 in which the third beam 38 or the fourth beam is supported by the machine bed 14. In
the embodiment shown in FIGS. 8 to 10, the lower end 70 (shown in FIG. 9) of the first
beam 34 and the lower end (not shown) of the second beam and thé lower end 72 (shown
in FIG. 9) of the third beam 38 and the lower end (not shown) of the fourth beam are

supported at the first support position 62 or the second support position 64 on the upper
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apparatus 1 may further include a roller head structure 80. Details of the
roll er head structure 80 may be seen in FIG 10. The roller head structure
80 may i nwburdw/at4skeast one roller 82. hi the enbodi nentcsiscamoronoied G 10,
the roller head structure 80 is provided with only two rollers 82. Each of
the two rollers 82 is novably supported so that the respective roller 82 is
rotatable around its longitudinal axis. It should be noted that only one
roller 82 or nore than two roller 82 nay be provided in alternate

enbodi ments, The roller head structure 80 may include for each of these
rollers asgrfaces?é)p%frtﬁf marhipg bed wgrep diegicdonget Wit dhe uppPT Wirtape e phgs 84
recei ves and/or supports and/or holds one or only one roller 82. In the
third entbeimaetiee beghi4ch enbodi ment is shown in FIG 8 to 10, the two.
rollers 82 are all ocated on opposite sides of the mandrel 24 with regard to
a directil673kr pEmliramé 30 istfoxet e theomaghing bed 44 bpxiesnPd wildinper paenls @l 24.
The rollers 82 may be arranged and supported such that the |ongitudinal or
central axesthet shikbikeattachmentlthens. 18 2ZhaembadimamgdFIoST et d 0 cthk dramei 30h
respect to each other. These two rollers 82 may further be arranged and

suppor t edngUsfidaab thdBadAObddUC, Fitl explRERY mhnsofefel@ihg bR 8&6ws BPadyo! | ers
82 are arranged perpendicular with respect to the |ongitudinal axis 26 of

t he mandragler 2ditdble AthcRRBRILIRE in thd'énd S _qﬂ&m{)pmgésimnstdz%e ihpR rollers
82 may be arranged wth the longitudinal axis 26 of the mandrel 24 in the

sanme pla i e afore nentioned plane may be a
3 af el A o 2

hori zont a e enbodi nent as shown in FIG 10, the roller

cuppor t ¢ (GARE o M REpEHHERS u08F i ERSS ¢ Bon st BRf eRemalghitie [isilenge o
"ol 1 or nadpimads cPRY duhes Ml 8 sl Gimelie B DAL Bh hegplge v | ur o
such that each of the roller housings 84 is novable in the radial direction
of structure 80 may be seen in FIG. 10. Theroller head structure 80 may include at least one

roller 82. In the embodiment shown in FIG. 10, the roller head structure 80 is provided

with only two rollers 82. Each of the two rollers 82 is movably supported so that the

respective roller 82 is rotatable around its longitudinal axis. It should be noted that only

one roller 82 or more than two roller 82 may be provided in alternate embodiments. The

roller head structure 80 may include for each of these rollers 82 a separate roller housing

84. Each of these roller housings 84 receives and/or supports and/or holds one or only

one roller 82. In the third embodiment, which embodiment is shown in FIG. 8 to 10, the

two rollers 82 are allocated on opposite sides of the mandrel 24 with regard to a direction

perpendicular to the longitudinal axis 26 of the mandrel 24. The rollers 82 may be

arranged and supported such that the longitudinal or central axes 6f these two rollers 82

are arranged perpendicular with respect to each other. These two rollers 82 may further

be arranged and supported such that the longitudinal or central axes of these two rollers

82 are arranged perpendicular with respect to the longitudinal axis 26 of the mandrel 24.
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the mandrel 24. Each of the rollers 82 is received in one of the roller
housi ngs 84 such that the respective roller 82 is noved together with the
respect i weoroio/au4odousi ngs 84, when the roller housing @d¢Tiss20mxed29 Each of
the rollers 82 may be detachably received and/ or supported and/or hold in
the respective roller housings 84, so as to enable replacenent of the
respective roller 84 by another one of the same or different size. In
addition or alternatively, the roller housings 84 may be detachably
received . in the roller, head structure frame 86, sQ as to enable. replacenent
of “the. r dagnePofient i B nERa R ol hesh v e baiR bR BB RE of so.
[00180] The .third exenplary flow form ng apparatus 1 may further include a
first fedoRgitugmalans #Rolie mepdichidinthe smeplagg, agghawpia !%6.- 19.;Thewforge
provided that the first feeder 88 includes separate first drive devices 90
f or each refntioped pland ragy bowuBeringstadplango t hat the respective roller housing
84, and thus the respective roller 82 supported and/or received and/or held
by the rd8pEd i via theldnshodinens iangh8wn imeifGbad0dthevieHeblyeatrstrucmsp 8@ trhaye fi r st
drive device 90. Each first drive device 90 of the first feeder 88 nay be
desi gned fasksr indiderd ftler head stxaanipd frame 86 aliat Gupiidriébotiewf the rélier ddusingsdt or ,

| ike an electro notor or a servo notor, or a hydraulic or pneumatic drive

devi ce, 4. Bah Of thede UEE BRlstngd BUViBayIBY e ablly Q8PfoHed By hbeherdieghgRINt shown
in FIGS. 8 to 10, the first feeder 88 has two separate first drive devices

90, Wwhi chyiByretfanteSd. AR Follet HRE YifucHlrt YAmARG! HAIhIRDIRF hGRINES sARAR ve 90,
wherein a first of these two first drive devices 90 of t first 'feeder 88

f the
| , ) 4 t
are or n%x?t?gﬁsr%@ %.Uozzﬁqlﬁ%ﬁ&?ota’(hfe%ﬁ h\%&s&l%ke%‘{ gﬁ‘)rnf;\palblleeﬁl Y ?%dézggﬁrteg%o Sc?fr 2‘,[5 0

drive the I'er ‘housi ng an erel second o
dri devj 0 i,y st f 88. b t t d
AR N T B S e N

that the respective roller 82 is moved together with the respective roller housings 84,

when the roller housing 84 is moved. Each of the rollers 82 may be detachably received
and/or supported and/or hold in the respective roller housings 84, so as to enable
replacement of the respective roller 84 by another one of the same or different size. In
addition or alternatively, the roller housings 84 may be detachably received in the roller
head structure frame 86, so as to enable replacement of the respective roller 84 by another
one of the same or different size.

[00180] The third exemplary flow forming apparatus 1 may further include a first
feeder 88 having one or more first drive devices 90. It may be provided that the first
feeder 88 includes separate first drive devices 90 for each of the roller housings 84, so
that the respective roller housing 84, and thus the respective rollér 82 supported and/or
received and/or held by the respective roller housing 84, may be driven by the respective

first drive device 90. Each first drive device 90 of the first feeder 88 may be designed as
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[00182] The first feeder 88 may be configured and/or allocated as a radi al
feeder, and each of the first drive devices 90 of the feeder 88 may be

desi gned woadboriiadoocat ed such that it can nove a respeeCrse20l0b@r9 housi ng
84, and thus a respective roller 82 received and/ or supported and/or held
by the roller housings 84, in a direction perpendicular to the axial
direction of the longitudinmal axis 26 of the mandrel 24. hi sone

enbodi ments, the first feeder 88 may be configured and/or allocated as a
radi al feeder and each of the first drive devices 90 of the feeder 88 may
be desi gridcFOBMNEFD HOBERABWI, APCHQUHIVEIISVICE O @8 A MV like aB slrstp imator 114 er
housi ng 84, and thus a respective roller 82 received and/ or supported

and/ or haletvobmotoher a bydrewlicarpoeymyaticgitiveidevige,raadpbther swtablstdaive demiceal | y
radi al direction of the mandrel 24. [00183] Each of the two first drive
devi ces J001f1]t hin fher @hbddhacker shd8nnimy FIES. cRné i 1§y e fisst fhedeh 88 hds wan dri ve
the respective roller housings 84 optionally in one of two opposite

di rect i ongpsitte FWstldpivedvdcdstd, WARRAGRy beaddsighb®ls RPSAMEdeSited 90\8F Revo0r awnay
fromthe mandrel 24. i the enbodi ment shown in FIGS. 8 to 10 the two roller

housi ngs xﬁé‘to&%b%h%m PRk by 1RRVERA HVERHSIRRES 90LP Ble M5t RYURY sRTaABLach
other by nmeans of the two first drive devices 90. [00184] The first drive

devi ces qga c&ﬁleétxg'?@ﬁ%ktz&qhmg rO1R9 o Psx 84 So 3¢ ‘t:‘oegﬂW% q'{rstpr%ﬁé I on

such t hat vements of the respectlve ro ou5|ngs are drivabl e

by these flrs e _devij are hro ized r its speed
and / or p05| |0¢1 i{elrﬁlél assen((’: rot%g]i’lessatl%ﬁy% { eevslcegegglotfmcf/tgrgta% ??8?? of the
first drive devices 90 novengnts of the first drive

that th
Lovt Goa o TpeGmneeitd B sehon thride ' roller Balma A jouts 10 HEVE A ROKS ot t he

first drive devices 90 and/or the forces of the first drive devices 90,
whi ch for'ebd beusiag.on the nandrel 24 and/or the workpi ece, are kept

mrror-imaged wth
[00182] The first feeder 88 may be configured and/or allocated as a radial feeder, and

each of the first drive devices 90 of the feeder 88 may be designed and/or allocated such
that it can move a respective roller housing 84, and thus a respective roller 82 received
and/or supported and/or held by the roller housings 84, in a direction perpendicular to the
.axial direction of the longitudimal axis 26 of the mandrel 24. In some embodiments, the
first feeder 88 may be configured and/or allocated as a radial feeder, and each of the first
drive devices 90 of the feeder 88 may be designed and/or allocated such that it can move
a respective roller housing 84, and thus a respective roller 82 received and/or supported
and/or hold by the roller housings 84, in a radial or substantantially radial direction of the
mandrel 24.

[00183] | Each of the two first drive devices 90 of the first feedef 88 may be configured
such that it can drive the respective roller housings 84 optionally in one of two opposite
directions so as to move the respective roller housings 84 towards or away from the

mandrel 24. In the embodiment shown in FIGS. 8 to 10 the two roller housings 84 may
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regard to a plane through the longitudinal axis 26 of the mandrel 24, which
pl ane may be perpendicular to a plane through both of the axes of these two
roll ers 8R0 20hveitfidorst drive devices 90 may be control | eg¢clscaowoninel | er
that may be a CNC controller (not shown), and the sychronisation nay be
controlled by the controller. [00185] The first feeder 88 nmay be supported
by the frane 30 and / or by the roller head structure frame 86. [00186] hi
sonme enbodi nents, the first feeder 88 nay be fixed to the frame 30. hi sone
enbodi nent s Ih f|rs eed be su orte r fixed.to the roller
head str 3’&‘1?? %IOMC%%Q{L%%&%&‘FW T 5 |02¥er afﬂea?ts PEHLM® 80 t hat
i's suppogted b the fqane 30, or may belong to the roller head structure 80
that is JUPSEMESEVIESS e frame 30. [00187] The roller head structure 80
may, for exa be supported in sone enbodi nments by the ninth beam 50 and
by the tdfeR ml))ea e fipsedriverfeyices POmpg pe pewhironized erithregdd te ¥s sneppard/ed such
that it is novable in axial direction of the longitudinal axis 26 of the
mandr el 24sition 38¢ thahmovemerds pEtheatspectivzonilerehowsings 184, thet heerdrivebld tet r uct ur e
80 may, for exanple, be supported by the machine bed 14 (shown in Fig. 9),
wher ei n tthese ifipdt] drive lileaidess 90, ued synehi®Bized withppgart ad its wpdedt dndt/ drtpokisionovabl e
in axial direction of the longitudinal axis 26 of the mandrel 24. For

exanpl e, Tthla@yﬁdh}drﬁiatibﬁaﬂth%tsﬂééﬁfaﬁﬂ/@r osaign cFehfirst freve divices ol RAg bekidkct ure 80
may be supported by the nachine bed 14 (shown in Fig. 9), wherein the

roller hemd usd fbedndn®s & B RrsBri PBYeVRRs sua&oéo&]ﬁguédlﬁiahttmtu i tmgu%edrmytab' ein
axial direction of the longitudinal axis 26 of the mandrel . The roller

head stryg éﬁ%ﬁlc;nrs AP e ShrsBY %eb%vsaas db raﬁﬁte)r ﬁglrkppc%; h%khr%th(ﬁ-n;eh&vﬁ?g% ne bed

14, for ex I'n sone e ments t ro ructure Trane 86 is
not SquQVhl&ldfo?é/estac on {0 ma%gr'el 55' adOFthE n\xpoc} Ilner:r&ntarse lEer}yta mxrror—ﬁ"naged with

regard to a plane through the longitudinal axis 26 of the mandrel 24, which plane may be
perpendicular to a plane through both of the axes of these two rollers 82. The first drive
devices 90 may be controlled by a controller, that may be a CNC controller (not shown),
and the sychronisation may be controlled by the controller.

[00185] The first feeder 88 may be supported by the frame 30 and / or by the roller
head structure frame 86.

[00186] In some embodiments, the first feeder 88 may be fixed to the frame 30. In
some embodiments, the first feeder 88 may be supported by or fixed to the roller head
structure frame 86, which belongs to the roller head structure 80 that is supported by the
frame 30, or may belong to the roller head structure 80 that is supported by the frame 30.
[00187] The roller head structure 80 may, for example, bé supported in some
embodiments by the ninth beam 50 and by the tenth beam, wherein the roller head
structure 80 is supported such that it is movable in axial direction of the longitudinal axis

26 of the mandrel 24.
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head structure frame 86 is not vertically supported by the frame 30 (shown
in Fig. 9). [00189] The third exenplary flow form ng apparatus 1 may

i ncl ude awoaniegtiemk structure 94 (shown in FIG 8). ThePtraisiceoomkoizeruct ure
94 may replace in sone enbodi nents an existing tailstock or tailstock
structure 94 of the |athe 10, which existing tailstock or tailstock
structure may be renoved. The tailstock structure 94 may support the
mandrel 24 at its |longitudinal end opposite to-the headstock 16 or opposite
t he mandr el sup port 122, respectively. The tailstock structure 94 may be
suppor t edOWABS] helnfspmssltematesmboduncatsy theirplisrthead strycsure 80 msws fargyamalei n some
enbodi nents such that axial forces of the tailstock structure 94 and/or

axi al f orbeeuppeirted lpy thamdeldhe bed bhshown aix Fig 9),ovheeein teRuxoliar hsadstretorg f or mi ng
process may be supported by the frame 30. The dead centre of the tail stock
st r uct ur 809« suppyrtdzbsudh ithae it iHnosatde anadd directionchfabe longitydinal deis 26\odtlem i n
sone enbodi nents. The tailstock structure 94 may be secured by an end

| eadscr evndirdfdhan] Bén xaPple! the tollekiadd Byudtiifetrdige 86 of tiradiecChiaw stthaui hand
wheel in sonme enbodi ments.[00190] The third exenplary flow form ng -

appar at ugoim ebdb@bﬂdﬁbﬁtlﬁ%ﬁﬁlﬂxef&ﬁdﬂr (sR&wn Y FED ofBWhP&in aRe Aflepheddeeder 96

(shown in FI The second feeder 96 may d|rect y and/or indirectly
drive theufgly eei!’r b@éu éhhﬁla{]ﬁ'lk Ghovab dm%ﬁéiC&déEéffoJ RP‘EH% 86

and/ or the roller ruct In the axial direction o

| ong wd'&gm&%@sa&ézef e m@%@r%f % P Ret Beda Wil dafla PRl foved 1
t he axi al rections npl e opti I 'n"one of oy entatlons of

t he Iongltu i nal axi of the 4 second feeder

i ncl ude & Q&Pn%%lﬂwsg%maﬁ% (i Bt o 55048 Fie fegolter, may be
provi ded th t the second, feeder 96 may include separate second drjve

devi ces #8ad e fags 8& Fenqt amperte%néerf@@esw In;3pmeembediments thsapllsry o

rol I er housing ) .
head structure frame 86 is not vertically supported by the frame 30 (shown in Fig. 9).

[00189] The third exemplary flow forming apparatus 1 may include a tailstock
structure 94 (shown in FIG. 8). The tailstock structure 94 may replace in some
embodiments an existing tailstock or tailstock structure 94 of the lathe 10, which existing
tailstock or tailstock structure may be removed. The tailstock structure 94 may support
the mandrel 24 at its longitudinal end opposite to the headstock 16 or opposite the
mandrel support 122, respectively. The tailstock structure 94 may be supported by the
frame 30 in some embodiments. This support may be in some embodiments such that
axial forces of the tailstock structure 94 and/or axial forces of the mandrel 24 and/or axial
force induced by a flow forming process may be supported by the frame 30. The dead
centre of the tailstock structure 94 may be driven by a standalene hydraulic cylinder
system in some embodiments. The tailstock structure 94 may be secured by an end lead-
screw mechanism support, locked by turmning the lead-screw via a hand wheel in some

embodiments.
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84, and thus the respective roller 82 supported and/or received and/or held
by the respective roller housing 84, nmay be driven by the respective second
drive dewvoeofBLi4don sone enbodi nents, it may be provi dedécrlsarotolveoizecond
feeder 96 may include nmultiple second drive devices 98 which nmay drive the
roller head structure frane 86 and/or the roller head structure 80. [00191]
Each second drive device 98 of the second feeder 96 nmay be designed or

i nclude, for exanple, a servo drive device or a notor, like an electro
notor or a servo_notor, or ? hégra lic or pneunatic drive device, or any

ot her suilP@0k dFhe dirderyemplary gowooming appsratus loBay Araitds, 2 sseand feedffd f eeder
96 has two separate second drive devices 98, which may be designed as servo
drive delbcadidgmay bseanyexiglpfegdes Wa(showe inifGa 9).i Flag sespnd Hesser gﬁﬂﬂ%’econd
drive devices 98 of the second feeder 96 are or may be connected to a first
of the twlrectly had/ohodgectlysdidve the mmilert bowdimgy B4t dral/dri the trolley| head shuctwieng and
wherein a second of these two second drive devices 98 of the second feeder
96 are orframy8damdienheilethdad saustaBidinahe atial diiwotisrodf the IdmpitadingaxB4 so as
to drive the secondroller housing. In some enbodi ments, two drive devices

98 whi ch @By themesirél BioaHatake FIREs S2NRE nAREY & thBRYiab8ir&HOAE Foekainlet he
roller head structure frame 86 and/or the roller head structure 80. The

connect i ngti&%mﬁ Bn€8f HorBlorfeh@rils Ghd L iERnA SRS sRe HRRRRE bi V! Ol | er
housings 84 or "the roller head structure frane 86 and/or the roller head

structure.8Q %ﬁﬁé}eggifﬁ%YiHclgﬁé( ae BPrrB%fgg?dpl%Pé’ m”ﬁeﬁiessﬁk.”;i’r?'s% 04 in

the third enbodinent or,”i ternate e nents, by neans of a ball

2ot o 2o TEARSi S RSB BRSSP Sl R 1
T e Db e Bty S LBt halmaPL S0 Rl el BB > e

84, and thus the respective roller 82 supported and/or received and/or held by the

respective roller housing 84, may be driven by the respective second drive device 98. In
some embodiments, it may be provided that the second feeder 96 may include multiple
second drive devices 98 which may drive the roller head structure frame 86 and/or the
roller head structure 80.

[00191] Each second drive device 98 of the second feeder 96 may be designed or
include, for example, a servo drive device or a motor, like an electro motor or a servo
motor, or a hydraulic or pneumatic drive device, or any other suitable drive device.
[00192] In some embodiments, the second feeder 96 has two separate second drive
devices 98, which may be designed as servo drive devices 98 or servo motors 98, wherein
a first of these two second drive devices 98 of the second feeder 96 are or may be
connected to a first of the two roller housings 84 so as to drive the first roller housing and
wherein a second of these two second drive devices 98 of the second feeder 96 are or

may be connected to a second of the two roller housings 84 so as to drive the second
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receiving a respecive spindel 104 may be provided on the roller head
structure frame 86 and/or the roller head structure 80 in some enbodi nents.
When usi ngoepivdeds 104, each of the spindels 104 nay becrsGai@mbbyi2g¢ri ven
by a respective separate second drive device 98 in sone enbodi nents. Wen
using ball screws, a respective ball screw nut receiving a respecive bal
screw may be provided on each of the roller housings 84 in sone

enbodi ments. When using ball screws, respective ball screw nuts each

receivin respecive ball sgrew may he a provided .on the roller head
CEruct ur doRsRaoBs: Dhaare o Raer Do AuiSicasop ruSBea e cOMSEshod: ment s.
When using ball screws, each of the ball screws may be rotatably driven by
a r espectmgsiosgdahoxe.anaphorpamerted e thospllechead sirpctursfame$foand/as teesrollgen

using racks, a respective gear engaging the rack and rotatably driven by
one of t Hhead stroetbred 80y dheespnpection shesgenpeach of dhd deide fdsvicen @ afd thee racks
in some enbodi nents. Wen using racks, each of the racks may be fixedly
connect edespectiverreHgdoiusings B4 bt the rhlderdiend) stdubturm fexmveleadiiict the niller hédden usi ng
racks, each of the racks may be fixedly connected to the roller head

st r uct ur strhétaree 8@ orespedlivsly,t may el peeforied Byt medis Usfespifdeld 160 R teTiod nment s.
When using two racks or two spindels 104 or two ball screws, the two racks

or .tWo SRiW@InSent Of iAralie¥tdahbodime@¥Sby hRaRE6E b \ball YscreWRYorty Mehingred
parallel to each other in sonme enbodi nents. Wien using two racks or two

spi ndel s 104 P Bytaﬁ\?oﬁln@} LuiS6le YFiced MhehRinkd ﬁﬁel@ n Oa,vpre%cgmg(?%{ﬁn(ﬂei’ﬁutor two

ball screws, reSpectively, may be arrange rror-inage regard to a

vertical 8 egpdl%‘ré g&%glecg%j %@fl@ell'Q& Hr}ri& ﬂg)%a}gn%?y&jbﬁ' %Lchag(fi e ggle?fhoﬁ %s%ngr el 24

in sone e _ though "so _ eés using devices 1o y driven
R = N ST AR SRR X
gte(r:(l;ﬁ'au][ g%%&h?éﬁ ?(%{)gcswé sr;)?rgcﬁz?flom%y %le tpi'\orvriljletdl Siletlhg rct))l?er%)éél(f‘ lstlru%tqu Ifr\ellref\lre] S%y the
and/or the roller head structure 80 in some embodiments. When using spindels 104, each
of the spindels 104 may be rotatably driven by a respective separate second drive device
98 in some embodiments. When using ball screws, a respective ball screw nut receiving a
respecive ball screw may be provided on each of the roller housings 84 in some
embodiments. When using ball screws, respective ball screw nuts each receiving a
respecive ball screw may be a provided on the roller head structure frame 86 and/or the
roller head structure 80 in some embodiments. When using ball screws, each of the ball
screws may be rotatably driven by a respective separate second drive device 98 in some
embodiments. When using racks, a respective gear engaging the rack and rotatably driven
by one of the second drive devices 98 may be a provided for each of the racks in some
embodiments. When using racks, each of the racks may be fixedly connected to a
respective roller housing 84 in some embodiments. When using racks, each of the racks

may be fixedly connected to the roller head structure frame 86 and/or the roller head
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usi ng second drive devices 98 that outputs axial forces that are
transmtted by respective elenents, |ike for exanple axially novabl e bars,
in sone ewbadiommss. [ 00193] The second drive devi ces 9BCHBG20®/000129
synchroni zed with regard to its speed and/or position. The second drive
devi ces 98 may be synchronized with regard to the first drive devices 90 in
sone enbodnents. [00194] The second drive devices 98 may be controlled by a
control |l er (not shown), that nay be a CNC controller, and the

sychroni s on be contr.oll ed the controller. [001 The se ond

f eeder gégﬂﬂvr ﬂﬁ%ﬁ ﬁ@O@EEBﬁd“@%P&@“% Eﬁ S Vg h"?%gﬁbQSRE”%? als i ndel s
104 or ball screms pecitively, which may be driven by the second drive
devi ces g8revpoBEgRI0 WES Qéé\?ﬂcFPf‘lé‘é’deer“%‘ g, bl sgwwﬁorqseeptm Yt @Yfheanme 30.
In some enbodi nents, the second feeder 96 may be fixed to the frame 30. In
sonme enbdiangsd: Baraliehdo saeln gther dr geme smbedimants. Wheronsingl WY raeksforxe® t o one
or nore or all of the third beam 38, fourth beam and ei ghth beam

48. [ 0019%pindtle 10Hior dwe ballstmmy, the dwo fracksion gwa spadels U4 br ey ballctwees, an -
axi al support 100 including one or nore nmain bearings 126, |ike for exanple

rol | er beedpetiiyely] eayabe ladrasdedoméirordmagdile aith nggakd Go Ry eftiealcplahd gumég as a
thrust bearing. The at | east one main bearing nmay be configured to bear

axi al f orke6gthe I Ritadinal axiEd HtAE fahdel 2PR!sofi’d dniboliifeni® AdihShgt’dbnier oM t he
axi al feeder 96 and the tailstock structure 94. The axial support 100 may

further iRghide uting J@{&% 2btaBHRP@iVen 1B thel tecbRY dBiGe RIOMEIOS dnldadxidilye

mandrel 24 is direcCtly supportéd by the mandrel support 122 and thé mandrel

support jd?l% lgst&gbdlgggle%/d SHRRZL 86 gr Eant Jﬂ&e@hzﬁlffgﬁ@ﬁ 40 ni)g@ thé 9 %? ﬁ% dThe

axi al suppor or the mai h bearing sdppor y the
structure 80 or parts thereof may alternatively be axially driven by the second feeder 96

using second drive devices 98 that outputs axial forces that are transmitted by respective
elements, like for example axially movable bars, in some embodiments.

[00193] The second drive devices 98 may be synchronized with regard to its speed
and/or position. The second drive devices 98 may be synchronized with regard to the first
drive devices 90 in some embodments.

[00194] The second drive devices 98 may be controlled by a controller (not shown),
that may be a CNC controller, and the sychronisation may be controlled by the controller.
[00195] The second feeder 96 may include the second drive devices 98 and the racks
or spindels 104 or ball screws, respecitively, which may be driven by the second drive
devices 98.

[00196] The second feeder 96 may be supported by the. frame 30. In some
embodiments, the second feeder 96 may be fixed to the frame 30. In some embodiments,
the second feeder 96 may be supported by or fixed to one or more or all of the third

beam 38, fourth beam, and eighth beam 48.
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frame 30. This support may be shown in sone enbodi nents such that the axial
forces of the tailstock structure 94 and/or axial forces of the mandrel 24
and/ or axwel20foprie®2i nduced by a flow forni ng process naychscaopposed by

t he axial support 100 or the frame 30, respectively. [00199] In an

enbodi nment, the axial support 100 nay be supported by or fixed to one or
nore or all of the first beam 34, second beam and seventh beam 46. [00200]
Saf ety covers (not shown) may be provided. For-exanple, safety covers may

be provid ch-{hat. the safety cpvers protect. the.rotating.parts of the
first fee@g}%B g}ﬁ%%’é?dt ‘%"r?g‘l’zaé%c%%a’ g)g@ﬂ%r PgEatus l mpy “E:cg'\l/%r %ﬂ@ PBBPLlppor t ed
by the fr . 30.,.. [00201] The r.ol ler he ructure 380 y.be, supported by
Che 11 anel GO RAIMEHE B0 RS R el oo Rk ot PR FUET BFEin80 ThagH be
supported by the spindels 104 or by the ball screws or_ by the racks or by
any ot herleatipaaBai Rrating 426 mayibgsenligurediast theugt beasinge fhe at lepsy opaaein or

ot her suitable devices may be driven by the second second feeder 96,

wher ei n theariegpmapl bk sonftenresk tolbghr axiad feraes arthhgxialaniksmom fotdeappked toald e

devi ces may be supported byframe 30. In sonme enbodi nents the roller head

st ruct ur en8@ireted4 floen thel axlid] Yeedorn2hind the milstotle dtripyurt 19d. Theatialsapporb00Nd t he

tenth beam hi sonme enbodi nents the roller head structure 80 may be

suppor t ednfy further fiBldE e Betirdidupgdie 12D say Be peorvadddudhithe nadrR 4 e
axi ally novably supported by the machi ne bed 14. [00202] The flow form ng

appar at u%iﬁepﬁwuﬁﬂne&ﬁ%/gm@ﬂma&empbbna&h Snfl |0V faR4E] aq)gaﬂp@%g Wreltly the
third enbodi nent, the Tlow form ng apparatus 1 nay be designed as 4- axis

flow forrg'#ggor%rg%_rtgglﬂgmﬁg%%%i%_tm axes for driving radial novenent and

two axes I Ving axi vement. For exanple, an exenplary flow formng
aphar at uodigify B A5/ SRS % NP ubbin 28R FhOMa) BTl HR-8RRY AL U
frame 30. This support may be shown in some embodiments such that the axial forces of
the tailstock structure 94 and/or axial forces of the mandrel 24 and/or axial force induced
by a flow forming process may be supported by the axial support 100 or the frame 30,
respectively.
[00199] In an embodiment, the axial support 100 may be supported by or fixed to one
or more or all of the first beam 34, second beam, and seventh beam 46.
[00200] Safety covers (not shown) may be provided. For example, safety covers may
be provided such that the safety covers protect the rotating parts of the first feeder 88 and
of the second feeder 96. Safety covers may be supported by the frame 30.
[00201] The roller head structure 80 may be supported by the frame 30. In some
embodiments, the roller head structure 80 may be supported by thé spindels 104 or by the
ball screws or by the racks or by any other suitable devices, spindels 104 or ball screws or

by racks or other suitable devices may be driven by the second second feeder 96, wherein

the spindels 104 or ball screws or by racks or other suitable devices may be supported by
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provi ded by the mandrel 24. [00203] The third exenplary flow form ng
apparatus 1 may further include a controller (not shown), that may be

desi gned wo 2100M@92ontrol | er. The controll er nmay contr olpCrise2omowerment of
the four axes of the flow form ng apparatus 1 or the respective driving
novenents of the two first drive devices 90 and the respective driving
novenments of the two second drive devices 98, respecitvely. These four axes
or driving novenents, respectively, nay be sychronized by the controller,

or CNC ¢ res .veI i con roIIe nay also
control t aénen% el%”est? t%al? ‘H{ %tglr?gmg r&@o‘&?%&ﬁt%‘a ledPOV il

the controller roll er Iso control the novenent  of the

mandr el ?Hp%&m ll“? %@H%‘?ﬁ'@eé ang t léeo%%% ﬁ‘r?@ﬁ’cesemblsﬂgn%tthfe gpllegheasy one
controller, reﬁgectlvely, al so control the tailstock structure 94 or

novenent $trEetueR) may pe ﬁ'&&!@“ﬁ% by éhe machyue bedekd, dbe iroligrihead piruciie 88maydi nent s.
The controller or CNC controller, respectively, may conprise a LCD displ ay
panel , kéyapaﬂsﬂuW@WW@hmxmmdbVéﬁUD@*b@dﬁddH; or may consist of a LCD

di spl ay panel, key-pads functions and renote control. The CNC controller
may be alj0e202p | Hedflawdorming Gppadas (ir mgy drsalesighé B8t nukhexiCIowe furiningl | er may
be supported by the base body 12 in sone exanples. In sone exanples, the

CNC cont rappdretis. ITA Yhedohird egfbolingst, ale f16@ foMAAE agbhrathO 0 20B] beldegighenay £/ 24 nmay
be supported between the main drive spindle 120 or axial plunge type

coupl i NG ax{sqRRefoh i@ appardfd, WikGeih v 85 QAKr Sivih@tddial hRFKmeht Hatb 8x&4.
respectively, at the center position in sone enbodi nents. [00206] The axi al

520, 2Oy .l 5 0P I i, 1k

lr’gf‘lr bre fd% Oe‘ggﬁg:rgkgﬂmhﬂlt 28X Bl Lol ABPAAGE dplr TR R ais' ufat QU IERE
provided by the mandrel 24.
[00203] The third exemplary flow forming apparatus 1 may further include a
controller (not shown), that may be designed as a CNC controller. The controller may
control the movement of the four axes of the flow forming apparatus 1 or the respective
driving movements of the two first drive devices 90 and the respective driving
movements of the two second drive devices 98, respecitvely. These four axes or driving
movements, respectively, may be sychronized by the controller, or CNC controller,
respectively. The controller, or CNC controller may also control the movement of the
mandrel 24 in some embodiments. For example, the controller or CNC controller may
also control the movement of the mandrel 24 at any fixed speed in some embodiments.
The controller or CNC controller, respectively, may also control the tailstock structure 94

or movements of the tailstock structure 94, respectively, in some embodiments. The

controller or CNC controller, respectively, may comprise a LCD display panel, key-pads
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[ 00207] The frame 30 may be configured in sone enbodi nents such that al
axial forces of the axial feeder 96 and the tailstock structure 94 are
support edwbyotog44eanme 30. [ 00208] The radial rolling | eatsGamplov@ddto the
wor kpi ece on the mandrel 24 fromtwo rollers 82 may bal ance with each ot her
at both sides of the mandrel 24 and nmay be supported only by the roller
head structure frane 86 of the roller head structure 80 in sone

enbodi ments. [00209] The structure of the flow form ng apparatus 1 of sone

enbodi nent s _nay _be such that the struct bles th | ow m N

appar at uoiei gBF e ot ok e by 4t TP e b domboREs o
tubul ar netal conpon S er a relative high fqQrm ng l.oad and m ni num
ot ect] oGO PR Mo S APGRIE TRy b gl 1o 1o and GO et OB ¢ ho
flow forming apparatus 1 may have a buil d-up system 110 which may be

i nt egr at 40 o0 TheCh¥ contralier mayhie supporteddyhe pepeiedy | 3 i pamel exaniples: t he

follow ng nodul es: frame 30, roller head structure 80, first feeder 88,

t ai | st ocKoispme exareples} thesNQ gantralled may 96 supportad by thefoame 3®0. I n some
enbodi ments, the build-up system 110 may further include the controller or
CNC cont r[60205], ThsmendreM may basuppontedeheboetntbeaingain drive spindledl20pr ayial em 110
may further include the safety covers. [00211] The nachi ne bed 14 may

support tgmengder &pe S6uplihg P @SspbdtiveE, OdndOfHey tallstdeRsS bf i tail Sstbélatstraétare M4yerti cal
direction, below the nmandrel 24. The first 62 and second 64 support

positionsfegPayﬁm,a{me\e@f&&ﬂpbaiﬁoﬂiiﬁaﬁﬁéaﬂbodlaﬁérﬁwthe mandrel 24. [00212] The
base body 12 nmay be made fromnetal or any other suitable material. By way

L T e P

i nvention has been particu erence to

specif i C.cﬁ{IBP 9.4). '(R%évmécf) of Qﬁ)éj L;ﬂm’ﬂ@ I'ﬂaq)?rtﬁé ?a?l(fie IP(Y a}l&] %3¢ a%ﬁriulstl gé%n'ng férhe art

t hat various

supporting the axial load applied to mandrel 24 from the rollers in some embodiments.
[00207) The frame 30 may be configured in some embodiments such that all axial
forces of the axial feeder 96 and the tailstock structure 94 are supported by the frame 30.
[00208] The radial rolling loads applied to the workpiece on the mandrel 24 from two
rollers 82 may balance with each other at both sides of the mandrel 24 and may be
supported only by the roller head structure frame 86 of the roller head structure 80 in
some embodiments. |

[00209] The structure of the flow forming apparatus 1 of some embodiments may be
such that the structure enables the flow forming apparatus 1 to perform the heavy duty
flow forming for various kinds of tubular metal components under a relatively high
forming load and minimum defection of flow forming apparatus 1.'

[00210] In some embodiments, the flow forming apparatus 1 may have a build-up
system 110 which may be integrated onto the existing lathe 10. The build-up system 110

have the following modules: frame 30, roller head structure 80, first feeder 88, tailstock
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changes in formand detail may be nade therein w thout departing fromthe
spirit and scope of the invention as defined by the appended clains. The
scope of wbeoimmessei on i s thus indicated by the appende@Ctisazom/oaond al
changes which cone within the neaning and range of equival ency of the
clainms are therefore intended to be enbraced.flow form ng apparatus |athe
base body nmachi ne bed headst ock upper end/upper surface of 16 upper

end/ upper surface of 14 chuck mandrel |ongitudinal axis ground frame beam

first beasrtnru%t%(r:é) B&i, s%ggnrg I’e@(iierr% , Ui fsgpljl)ro}'thlo%.e?nmsgring texr}lb%g%ngn si, )ﬁ&ehbl?lee-‘\EB
system 110 may further include the controller or CNC controller, respectively. In some
embodiments, the build-up system 110 may further include the safety covers.
[00211] The machine bed 14 may support the frame 30 at positions or only at positions
that are in vertical direction, below the mandrel 24. The first 62 and second 64 support
positions may be, in vertical direction, below the mandrel 24.
[00212] The base body 12 may be made from metal or any other suitable material. By
way of example, the base body 12 may be made from steel.
[00213] While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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seventh beam ei ghth beam ninth beam first rectangul ar frane second
(rectangular) franme third (rectangular) frane first U shape, fourth franme
second U-wbapwyitiogarth frame first support position secend/Ssappopei2position
portion of mandrel 24 |ower end of the first beam 34 | ower end of the third
beam 38 roller head structure roller roller housing roller head structure
frame first feeder/radial feeder first drive device, for exanple servo
drive device or servo notor controller tailstoek structure second

feeder/axjal feegder forming apparatus

10 lathe

12 base body

14 machine bed

16 headstock

18 upper end/upper surface of 16
20 upper end/upper surface of 14
22 chuck

24 mandrel

26 longitudinal axis

28 ground

30 frame

32 beam

34 first beam

36 second beam

38 third beam

40 fourth beam

42 fifth beam

44 sixth beam -

46 seventh beam

48 eighth beam

50 ninth beam

52 first rectangular frame

54 second (rectangular) frame

56 third (rectangular) frame

58 first U-shape, fourth frame

60 second U-shape, fourth frame
62 first support position

64 second support position

66 portion of mandrel 24

70 lower end of the first beam 34
72 lower end of the third beam 38
80 roller head structure

82 roller

84 roller housing

86 roller head structure frame

88 first feeder/radial feeder

90 first drive device, for example servo drive device or servo motor
92 controller

94 tailstock structure

96 second feeder/axial feeder

98 second drive device

100 axial support

102 main bearing housing

104 spindel

108 control panel
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second drive device axial support main bearing housing spindel control
panel 110 buil d-up system 112 el ectrical or electronical conpartnent 114
mai n bearwogolg4sbotted hole 118 rod 120 main drive spiPo@isiG2a@dommandr e
support 124 axial plunge type coupling 126 main bearingC ains What is
claimed is: 1. A flow form ng apparatus, conprising: a lathe, the |athe
havi ng a base body conprising a nmachi ne bed and a headstock connected to
t he machi ne bed, a chuck supported by the headstock, and a mandrel

confi gur to recejve a morkplece with the mandrel having a | ongitudi nal
axi s andqqging sﬁ? % th headst ock; and

1 trical or ele onical compartment

114 main bearing

116 slotted hole

118 rod

120 main drive spindel

122 mandrel support

124 axial plunge type coupling

126 main bearing

68



a build-up system the build-up systemconprising: a roller head structure
havi ng at | east one novably supported roller housing supporting a roller,
with t he wol2haviileeng configured to act on the workpi ececnsenotoneotemr kpi ece
is received by the mandrel; an axial feeder configured to drive the roller
head structure in the axial direction of the |ongitudinal axis of the
mandrel ; a radial feeder configured to drive the at |east one novably
supported roller housing in the radial direction of the |ongitudinal axis
of the mandrel; and a frane, the fr . supporting the roller head structure
and the axial feeder; wherein the bu Sup systemis a system separat ed
fromthe | athe, wherein the machi ne bed supports the frane, and wherein the
frame i s Whatesklhighedhe | athe. 2. The flow form ng apparatus of claiml,
wherein the build up-system further conprises an axial support conprising a
t hrust bearing, wherein the axial support is configured to bear axial

forces or. the safibwlforiBg sppatangl Ednpiitlg: €d by the nmandrel, when the axi al
forces are applied to the mandrel fromthe axial feeder, and wherein the

frame support g 4he tiXfafle hatiAROrt. 3. The flow form ng apparatus of claim1l
wherein the build’up system further conprises a tailstock structure

& "The 11w 1 or m b a0 b BeRehlR A SRR BeddiBol Bpl o Bl 1 Lot

is novable in the hgaghéggtnal direction of the

a chuck supported by the headstock, and
a mandrel configured to receive a workpiece, with the mandrel having a
- longitudinal axis and being supported by the headstock;
and
a build-up system, the build-up system comprising:
a roller head structure having at least one movably supported roller
housing supporting a roller, with the roller being conﬁgu'red to act on the
workpiece when the workpiece is received by the mandrel;
an axial feeder configured to drive the roller head structure in the axial
direction of the longitudinal axis of the mandrel;
a radial feeder configured to drive the at least one movably supported
roller housing in the radial direction o,f the longitudinal axis of the
mandrel; and
a frame, the frame supporting the roller head structure and the axial feeder;
wherein the build-up system is a system separated from the lathe, wherein the

- machine bed supports the frame, and wherein the frame is fixed to the lathe.
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| ongi tudi nal axis of the mandrel. 5. The flow form ng apparatus of claiml1,
further conprising: a CNC controller, wherein the CNC controller is

conf i gur estot2o1ociamioeol the axi al feeder and the radi al feeuwsG2o®000he fl ow
form ng apparatus of claim1l, wherein the frane conprises a plurality of
beans extending in a horizontal direction, and a plurality of beans
extending in a vertical direction.7. The flow form ng apparatus of claiml1,
wherein the frame conprises a plurality of franmes. 8. The flow form ng

apparatu 7, wWherein each .of the plurality of frames conprises a
plural i t;2 Ellé’ﬁr@ @m‘Pﬁé‘PP?ISWPE?Iﬁﬁ“h apparatus of claim8, wherein at

| east two of t"ﬂﬁegl ug g‘i‘i of fra are formed having a common beam 10.
The flow for ni BT PE UBrSYsIFEy Hirger GRfaprases agy a’?‘%la%"&’p%epog‘ﬂm?‘ﬁé a
plurality of frames is a rectangul ar frame. 11. The flow forni ng appar at us
of claim 8, wimgsbeanne, whesein dhreaxigl suprorisiserfigurgd &t bear awk fareespr theshaped
frame. 12. The flow form ng apparatus of claim1l, wherein the nachine bed
supports the fax@hmazimupe fareeaiplipd by tieanandrél awherr e briabforeesvaer apipbied toposi ti on
at which the mandrel extends. 13. The flow form ng apparatus of claim1,
wher ei n t he fniemmahdiet fiom sheppxiak feetiére anddviserein ahel dramel duppohe tlid axvalf or m ng
apparatus of claim1l,wherein the roller head structure conprises a roller
head struct ur gufgoasre novably

3. The flow forming apparatus of claim 1,
wherein the build-up system further comprises a tailstock structure supporting the

mandrel, wherein the frame supports the tailstock structure.

4. The flow forming apparatus of claim 1,
wherein the roller head structure is movable in the longitudinal direction of the

longitudinal axis of the mandrel.

5. The flow forming apparatus of claim 1, further comprising:
a CNC controller, wherein the CNC controller is configured to control the axial

feeder and the radial feeder.
6. The flow forming apparatus of claim 1,

wherein the frame comprises a plurality of beams extending in a horizontal

direction, and a plurality of beams extending in a vertical direction.
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supporting the at | east one novably supported roller housing, and wherein
the roller head structure frane is configured to bear radial forces of a

fl ow formvogopviaemes for which the flow form ng appar at BETiISS2010/0b&2used.

15. A flow form ng apparatus conprising: a lathe, the |athe having a base
body conprising a nmachi ne bed and a headstock connected to the machi ne bed,
a chuck supported by the headstock, and a mandrel configured to receive a
wor kpi ece, with the mandrel having a | ongitudinal axis and bei ng supported
by the h dstqgé; aA%oller he%% s{ﬁuctrre havi ng at | east one novably
suppor t ed " r ol 118 TS PIGIRE 2BPFRIUS 81 S he wor kpi ece when the wor kpi ece i s
received by the mandrel ; an axjal feeder configured to drive the roller
head struct ur &vherFi the e fomprisesa st ofifmesongi t udi nal axis; and a frame
supported by and attached to the machine bed of the |athe at at |east one
first support position and at at |east one second support position spaced
apart fromthe at |east one first support position in the axial direction
of the | &dagit ddedlaw faxhingepparitus obglanel,, wherein at | east a portion of the
mandr el extends between the at |east one first support position and the at

| east one secovigrenggehiof theqdurhlityrof\faties catpisds & hirdlty akbedmsdi r ecti on of the
| ongi tudinal axis of the mandrel.16. The flow form ng apparatus as cl ai ned
in claim15, wherein the roller head structure further conprises at | east
one roller housing, the flow form ng apparatus further conprising:

9. The flow forming apparatus of claim 8§,

wherein at least two of the plurality of frames are formed having a common beam.

10. The flow forming apparatus of claim 8,

wherein at least one of the plurality of frames is a rectangular frame.

11.  The flow forming apparatus of claim 8§,

wherein at least one of the plurality of frames is a U-shaped frame.
12.  The flow forming apparatus of claim 1,
wherein the machine bed supports the frame at vertical positions that are below a

vertical position at which the mandrel extends.

13.  The flow forming apparatus of claim 1,

wherein the frame further supports the radial feeder.

14.  The flow forming apparatus of claim 1,
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a radial feeder configured to drive the at |east one roller housing in the
radial direction of the |ongitudinal axis of the mandrel. 17. The fl ow
form ng avpanswus49ef claim 15, further conprising: a CNECT®GRo000b&ER9
wherein the CNC controller is configured to control the axial feeder and
the radial feeder. 18. The flow form ng apparatus of claim15, wherein the
machi ne bed supports the frame at vertical positions that are below a
vertical position at which the mandrel extends: 19. The flow form ng
apparatus of claim 15, erein the roller head structure conprises a roller
head struct ur ¥4gd ﬁhalb*reyd StSYF crmgritase ratlen head stragtwre fmegmnoyablisi ng,

and wherein the roller head structure frame is configured to bear radi al
forces of a flsupparongrihegatplesst oge Meyablyhjupportaderollenhodsingriand veseein dhaus is to
be used. 20. A flow form ng apparatus conprising: a |lathe, the |athe

havi nga base bolde headptrictunedramenmchniigurbdtb bew radiblefadss of a foonfeotieg] to t he
machi ne bed, a chuck supported by the headstock, and a mandrel configured
to receive a Wwosdepd foe ehiohithdifld dormamglapphranams tugbeausedngi t udi nal axi s and

bei ng supported by the headstock; and a build-up system the build-up
system conprising: a roller head structure having at | east one novably
supported roller

15. A flow forming apparatus comprising:
a lathe, the lathe having
a base body comprising a machine bed and a headstock connected to the
machine bed,
a chuck supported by the headstock, and
a mandrel configured to receive a workpiece, with the mandrel having a
longitudinal axis and being supported by the headstock;
a roller head structure having at least one movably supported roller configured to
act on the workpiece when the workpiece is received by the mandrel;
an axial feeder configured to drive the roller head structure in the axial direction
of the longitudinal axis; and
a frame supported by and attached to the machine bed of the lathe at at least one
first support position and at at least one second support position spaced apart from
the at least one first support position in the axial direction of the longitudinal axis
of the mandrel, wherein at least a portion of the mandrel éxtends between the at
least one first support position and the at least one second support position with

regard to the axial direction of the longitudinal axis of the mandrel.
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housi ng supporting a roller, with the roller being configured to act on the
wor kpi ece when the workpiece is received by the mandrel; an axial feeder
conf i gur estot2o10dinisave t he roll er head structure in the axipalr/sdzowoveian of the
| ongi tudi nal axis of the mandrel; a radial feeder configured to drive the
at | east one novably supported roller housing in the radial direction of
the longitudinal axis of the nmandrel; and a frane, the frame supporting the
roll er head structure and the axial feeder and the radial feeder; wherein

t he buil d-up stem s a system separated from.the | athe and wherein the
frane is ?#xeZMFHﬁ¥%§“P%FH§P“ﬁﬁ%F%?ﬁ“?ﬁénﬁ&%ﬂﬁhe bed supports the frane,
and wherein the fra ig fixed to the nmachine bed of the | athe at at | east
one first supp etrelbgg‘?rf’ﬁ?f*eé Sfrugpfurg further compyises aleast aneiplisbhqusisgsthe i on
spaced apart fromthe at |east one first support position in the axial
direction of tfioa fopnyie:appaates furthes cymprsng: mandrel , wherein at |east a
portion of the mandrel extends between the at | eastone first support ,
position and the atarpdiakfeedsnconfigmosddo slupp thetat [sastione ootlenihbhsingigahe t o t he
axial direction of the longitudinal axis of the mandrel. 21. The fl ow
form ng appar at us oddidldixecncd(f tidiengituditahexisraf the ieanbdetl supports the frane
at vertical positions that are below a vertical position at which the

mandrel extends. 22. The flow form ng apparatus of claim20, wherein the
roller head structure conprises a roller head structure frame novably

tswopor ting. t hermtfloweRehingApparis Bf Yast! P HirkiRe cb@blisihg:housi ng, and wherein
e ;
a CNC controller, wherein the CNC controller is configured to control the axial

feeder and the radial feeder.

18.  The flow forming apparatus of claim 15,
wherein the machine bed supports the frame at vertical positions that are below a

vertical position at which the mandrel extends.

19. The flow forming apparatus of claim 15,
wherein the roller head structure comprises a roller head structure frame movably
supporting the at least one roller housing, and wherein the roller head structure
frame is configured to bear radial forces of a flow forming process for which the

flow forming apparatus is to be used.

20. A flow forming apparatus comprising:

a lathe, the lathe having
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roller head structure frane is configured to bear radial forces of a flow
formng process for which the flow form ng apparatus is to be used. 23. A
fl ow f or mvogospipaat us, conprising: a |lathe, the |athe raviScgom@m/ob@se body
conprising a machine bed and a main drive spindle connected to the nachine
bed, a build-up system the build-up system conprising: a mandrel support
connected to the main drive spindle by an axial plunge type coupling; a
mandrel configured to receive a work piece, with the nmandrel having a
ort;a.roller head

| ongi tudi nal axis and being connected to tge ndr el, supp
structure having af PP¥.2dYSRBPHSTEA PaeingBrd %ﬁ 3 B?qdéﬁoglgﬁﬁ%eﬁﬁdéﬁ Mforting a
roller, wiwth the roller peing configured to act on the workpi ece when the
wor kpi ece is recei PEENBYD8de mandrel, wherein the roller head structure
further conprises a roller head structure frame supporting the at |east one
rol 1 er housing; anasghyckisupposigd by dlentidadsteekdand drive the roller head
structure in the axial direction of the longitudinal axis of the mandrel; a
radi al feeder confaguandctl configuradeto feeeine alveakpicom avithotha bhandsalipeinged rol | er
housing in the radial direction of the |longitudinal axis of the mandrel; a
tail stock struct ur kingmiding akis an@ beihf supfpoftedbpthehesdstotly; t he mandrel support
and the axial feeder and
and
a build-up system, the build-up system comprising:
a roller head structure having at least one movably supported roller
housing supporting a roller, with the roller being configured to act on the
workpiece when the workpiece is received by the mandrel;
an axial feeder configured to drive the roller head structure in the axial
direction of the longitudinal axis of the mandrel;
a radial feeder configured to drive the at least one movably supported
roller housing in the radial direction of the longitudinal axis of the
mandrel; and
a frame, the frame supporting the roller head structure and the axial feeder
and the radial feeder;
wherein the build-up system is a system separated from the lathe and wherein the
frame is fixed to the lathe, wherein the machine bed supports the frame, and
wherein the frame is fixed to the machine bed of the lathe at at least one first
support position and at at least one second support position spaced apart from the

at least one first support position in the axial direction of the longitudinal axis of

' the mandrel, wherein at least a portion of the mandrel extends between the at least

74



tail stock structure; wherein the build-up systemis a system separated from
the | athe, wherein the nmachine bed supports the frame, wherein the franme is
fixed to wbeoloatim®2 wherein the roller head structure framscGupporizs t he
radi al feeder, and wherein the roller head structure frame is nounted
novably in the axial direction on the base body of the lathe. 24. The flow
form ng apparatus of claim 23, wherein the build up-systemfurther
conprises a thrust bearing, wherein the mandrel support is configured to

bear axi al force or the a drel, when
Che axi al f or 6 TENSUBRSE Sty RF Ahe SRRl e ser o %"rreﬂﬁarn% K= ough

t he roIIer head structure, and wherein the f orts t he axi al mandre
support . ‘FH&?FS?WPH the ﬁ%?@@ﬁ@l%$s%{ ?H??@e ‘wherein the roller
head structure frane is confrgured to bear radial forces of a flow form ng
process for which the flow form ng apparatus is to be used. 26. The fl ow
form ng apparatus of claim 25, wherein the roller head structure frane is
suppor t elby (The flomclormmglapparatdy of dthien 20,0w f or mi ng appar atus of cl ai m 23,
wherein the base body further conprises a headstock connected to the

machi ne bed, avitraih @eanichinechedBuppaitsithefrape adVertical pasip@oy thetchrdpelvtiven

headst ock. 28. A flow form ng apparatus conprising: a |athe, the |athe

havi ng a base veaRYl sRidhiasivAizh #hdmatirélexkads.and a main drive spindle
connect ed
22. The flow forming apparatus of claim 20,
wherein the roller head structure comprises a roller head structure frame movably
supporting the at least one movably supported roller housing, and wherein the
roller head structure frame is configured to bear radial forces of a flow forming

process for which the flow forming apparatus is to be used.

23. A flow forming apparatus, comprising:

a lathe, the lathe having
a base body comprising a machine bed and a main drive spindle connected
to the machine bed,

a build-up system, the build-up system comprising:
a mandrel support connected to the main drive spindle by an axial plunge
type coupling;
a mandrel configured to receive a work piece, with the mandrel having a

longitudinal axis and being connected to the mandrel support;
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to the machi ne bed, a mandrel support connected to the main drive spindle;
a mandrel configured to receive a workpiece, with the mandrel having a

| ongi t udiwal20exiig49and bei ng supported by the mandrel supporsGom@onaky er head
structure having at | east one novably supported roller configured to act on
t he wor kpi ece when the workpiece is received by the mandrel ;an axial feeder
configured to drive the roller head structure in the axial direction of the
| ongi tudi nal axis; a tailstock structure; and a franme supporting the axial
feeder, the mandrel s rt,and the tailstqck structure; wherein the frame
i s supported by and r&hggglﬁ%l chwrﬁeh%iah e%%&“SmeYf’é’?Y Stpporigd tofley ooy
one first support position and at at | east one second support position
spaced apart from Bﬂ‘ém& supgeting gfellen wath the s beigs cppfimined o achendbs al
direction of the longitudinal axis of the mandrel, wherein at |east a
portion of the nandosipiesgtveimmsthp syarkmiece: iarceqivadeby theomandrek syherqim ther t
position and the at |east one second support position with regard to the
axi al direction of rdllee Heathgitiugiiiren diirtleex | @ngirisehe nelledrielad @@ictufh drdeow

form ng apparatus of claim 28, wherein the roller head structure is
configured to bear suppditilg thostdest afe rallérihowsihgr m ng process for which the
flow formng apparatus is to be used. 30. The flow form ng apparatus of

Elegi m 29, wherein hp@xjaPlde@ér dnBiguel iy @ive hd foller MR b@ctul¥ ih iEe ARSI ne
| direction of the longitudinal axis of the mandrel,;
a radial feeder configured to drive the at least one movably supported
roller housing in the radial direction of the longitudinal axis of the
mandrel;
a tailstock structure; and
a frame, the frame supporting the mandrel support and the axial feeder and
tailstock structure;
wherein the build-up system is a system separated from the lathe, wherein the
machine bed supports the frame, wherein the frame is fixed to the lathe, wherein
the roller head structure frame supports the radial feeder, and wherein the roller

head structure frame is mounted movably in the axial direction on the base body

of the lathe.

24. The flow forming apparatus of claim 23,
wherein the build up-system further comprises a thrust bearing, wherein the
mandrel support is configured to bear axial forces or the axial maximum force

applied by the mandrel, when the axial forces are applied to the mandrel from the
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31. The flow form ng apparatus of claim 28, wherein the base body further
conpri ses a headstock connected to the machi ne bed, and wherein the main
drive spiwdl2elog4®apported by the headstock.2. A flow f @ecriScgo@mpparat us
conprising: a lathe, the | athe having a base body conprising a nmachi ne bed
and a main drive spindle connected to the machi ne bed, a build-up system
the buil d-up system conprising: a mandrel support connected to the main
drive spindle, a mandrel configured to receive a workpiece, with the

mandr el havin udi axi s, an d, bei ng connect e 0 the nmandre

support; a rol é‘?l f%egg’d&%?"\ggg!ﬁfoéeﬁg?ﬂ ﬁ&“ﬁ?rqgéﬁcgwﬂgﬁ@ efug}ifﬂfﬁc#‘? ed
rol | er housing s ort aroller, with the roller being configured to act
on the morkpléEﬁ‘%ﬁ@Wfkﬂ%pﬁﬁrkplece is received by the mandrel; an axi al
feeder configured to drive the roller head structure in the axi al direction
of the longitudinal axis of the mandrel; a radial feeder configured to
drive the at | east one novably supported roller housing in the radial
directi on2%ef tTHe flonfpmming apparatgiof claim 2he nandrel ; and a frane, the frane
supporting the axial feeder and the nmandrel support; wherein the build-up
systemis a syslieeein shpeolkt ddad starohirh dranset Recoafigurad es dear rathial foredseofis fi xed
to the |l athe, wherein the nachi ne bed supports the frame, and wherein the

frame is fixedidvwfdrehgmeddsfor beithahe 16® fbiddiRg agParabs ik €96 ueae first

26.  The flow forming apparatus of claim 25,

wherein the roller head structure frame is supported by the machine bed.

27. The flow forming apparatus of claim 23,
wherein the base body further comprises a headstock connected to the machine

bed, and wherein the main drive spindle is supported by the headstock.

28. A flow forming apparatus comprising:

a lathe, the lathe having
a base body comprising a machine bed and a main drive spindle connected
to the machine bed,

a mandrel support connected to the main drive spindle;

a mandrel configured to receive a workpiece, with the mandrel having a

longitudinal axis and being supported by the mandrel support;

a roller head structure having at least one movably supported roller configured to

~ act on the workpiece when the workpiece is received by the mandrel;
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support position and at at | east one second support position spaced apart
fromthe at |east one first support position in the axial direction of the
| ongi t udiwal20exiig49ef t he nandrel, wherein at | east a por tcorsGabiotoh@29andr e
extends between the at | east one first support position and the at | east
one second support position with regard to the axial direction of the

| ongi tudi nal axis of the mandrel. 33. The flow form ng apparatus of claim
32, wherein the roller head structure conprises a roller head structure

frame novably su rti,ng the at |east _one vahl y supported.rol.l er housi ng,
wherei n t he. § GPIABTA freda-sintigee o SPE A TPUTRSA st e Sisifion *f or cos
of a flow form ng praocess far which the flow form ng apparatus is to be
used. 34. The ftiorgdingladBpar at us of claim 32, wherein the base body
further conprises a headstock connected to the machi ne bed, and wherein the
mandrel is supgaistecy seycturgeantbadst ock. 35. The flow form ng apparatus of

claim33, wherein the roller head structure frane is supported by the
machi ne bed. a frame supporting the axial feeder, the mandrel support and the tailstock

structure;

wherein the frame is supported by and attached to the machine bed of the lathe at
at least one first support position and at at least one second support position
spaced apart from the at least one first support position in the axial direction of
the longitudinal axis of the mandrel, wherein at least a portion of the mandrel
extends between the at least one first support position and the at least one second
support position with regard to the axial direction of the longitudinal axis of the

mandrel.

29.  The flow forming apparatus of claim 28,
wherein the roller head structure is configured to bear radial forces of a flow

forming process for which the flow forming apparatus is to be used.

30.  The flow forming apparatus of claim 29,

wherein the roller head structure is supported by the machine bed.
31.  The flow forming apparatus of claim 28,

wherein the base body further comprises a headstock connected to the machine

| bed, and wherein the main drive spindle is supported by the headstock.
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32. A flow forming apparatus comprising:
a lathe, the lathe having
a base body comprising a machine bed and a main drive spindle connected
to the machine bed,
a build-up system, the build-up system comprising:
a mandrel support connected to the main drive spindle,
a mandrel configured to receive a workpiece, with the mandrel having a
longitudinal axis and being connected to the mandrel support;
a roller head structure having at least one movably supported roller
housing supporting a roller, with the roller being configured to act on the
workpiece when the workpiece is received by the mandrel;
an axial feeder configured to drive the roller head structure in the axial
direction of the longitudinal axis of the mandrel,;
a radial feeder configured to drive the at least one movably supported
roller housing in the radial direction of the longitudinal axis of the
mandrel;, and
a frame, the frame supporting the axial feeder and the mandrel support;
wherein the build-up system is a system separated from the lathe and wherein the
frame is fixed to the lathe, wherein the machine bed supports‘the frame, and
wherein the frame is fixed to the machine bed of the lathe at at least one first
support position and at at least one second support position spaced apart from the

at least one first support position in the axial direction of the longitudinal axis of
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33.

34.

35.

the mandrel, wherein at least a portion of the mandrel extends between the at least
one first support position and the at least one second support position with regard

to the axial direction of the longitudinal axis of the mandrel.

The flow forming apparatus of claim 32, wherein the roller head structure
comprises a roller head structure frame movably supporting the at least one
movably supported roller housing, wherein the roller head structure frame is
configured to bear radial forces of a flow forming process for which the flow

forming apparatus is to be used.

The flow forming apparatus of claim 32, wherein the base body further comprises
a headstock connected to the machine bed, and wherein the mandrel is supported

by the headstock:

The flow forming apparatus of claim 33, wherein the roller head structure frame is

supported by the machine bed.
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