, €3eS<PDM: x6T<>M>" . ' SHAVI NG HEAD AND PROCESS FOR PEELI NG OF CYLI NDERS,
CYLI NDER TUBES AND THE LI KE BACKGROUND OF THE | NVENTI ON The3 ik 2083
relates to a skiving head arid procesmwm g cylinders, cylinder
tubes and the like, using a skiving h ﬂmmmmmuw ving head has a nunber of
skiving bl ades arranged radially and floagifg i n the skiving head. 2. The
Prior Art Such processes and skiving heads are known, for exanple, from
CGer man PMVIIINM&EA@E% ARAGS anb D XL, 133 622 cy'lilm.smzsm ve in the
machi nng,CﬁrigldEg2 R [rhscgnﬁ; The Ijlr,&e machi ning, of cylinders Bole walls
such as are und in raulic cylinders and cylinder tubes. Such hole
walls are fine- nachrned moBfCE T?QQELQAEy_§§EEEE@§and rol | er burni shing.
Initial naterials are generally drawn precjsi t ubes or soft stee
tubes with prepared by boring out, with a ERMBMN@MB m i ng al l owance of
approx. 0.3 to 1 mm mdi aneter. These tube raightness errors
i ncurred by dertfAcetirihey, I0KeRRiaPe not detrit®Hfal to the purpose of the
t ubes and which therefore do not need to be corrected by the skiving
process. -1 3 0 JThe N\ZoO3t Hodevet atehetud f akev oRIt heaforBInRIFPCRESt be
peel ed and roll er burnished over the full surface even with canbered

cyl i nder sEorUrderv e @y Viendesndi €Y bheder heulsks ving bhadéikast ubshbow t he

macr of orm of the tube at al nost constant chip depth. To achieve this,
ski vi ng bBikidesig head. The skiving head has a number of skiving

blades arranged radially and floating in the skiving head.

2. The Prior Art

Such processes and skiving heads are known,
for example, from German Patent Nos. DE 22 23 969 and
DE 27 23 622. They serve in the machining, and in partaicular
the fine machining, of cylindrical hole walls such as are
found in hydraulic cylinders and cylinder tubes. Such hole
walls are fine-machined most economically by skiving and
roller burnishaing. Initial materials are generally drawn
precision steel tubes or soft steel tubes with prepared by
boring out, with a small machining allowance of approx. 0.3
to 1 mm 1n diameter. These tubes feature straightness errors
incurred by manufacturing, which are not detrimental to the
purpose of the tubes and which therefore do not need to be

corrected by the skiving process.



arranged in floating fashion have proved their worth, such as described in
DE 27 23 622 or DE 25 18 170 already referred to. The skivi ragﬂhmzu%t hi s
situation is capable of free radial novenment in two planes *n"r t to
the tool, and the skiving blades) is/are in addition capable of radial
novenent. The known arrangenent of the skiving blades guarantees the
self-centering of the blades due to the passive cutting forces of both
cutting edges even when the skiving head is not rotating centrically due to
the effect of outside forces. A disadvantage with this arrangenent,

however, is that the skiving bl ades, equipped with two nutual |l y-opposed
cutting edges, do ndevdeeEssaPf| §UEF@afech EilfciPar Wolé. MRE&EhEE, such
skiving blades can carry out a radially floating novenent during the
rotation wfekde akd viogl qeddurandhadtdversitaatibh erehiecacHehewith
cross-section which deviates fromthe circular. This novenent can be

i ncurred camberd JyUnNQ093 dueded bheepiven nreodhdhess. aFheadtipiagent in
the tube, or a slight disturbance in the bal ance of force, possibly due to
fl uct uat impragwiste tukldngt iorvecywp tdrnegll bre | heleatdonalmehkp br eakage,
and may build up and propagate over the entire machining | ength. The hol e,
measur ed dsatsieatt towimderth y - opposeldi ot ntlsis maskinteedotedeare a const ant
di aneter, but the interior enveloping circle nay be smaller and the outer
envel opi my winadd irarfgerat brag faeh sk Viiage diseret@rtivebsuwedthn sheh as

t wo- poi nt process. In this situation "polygons" may be formed, with 3, 5, 7
or nore "Gorawersdd ithd¥e 2T rod s62h o0ubiingssl draly’ ¢ eabireadyprobfensedi th t he
assenbly of pistons and seals. The error in roundness frequently runs over
t he | engtto .of ThHwe dlubeirw theah angllel ofdsetatfrom onecdpable of free

radial movement in two planes in relation to the tool, and
the skiving blade(s) is/are in addition capable of radial

movement .

The known arrangement of the skiving blades
guarantees the self-centering of the blades due to the
passive cutting forces of both cutting edges even when the
skiving head is not rotating centrically due to the effect of
outside forces. A disadvantage with this arrangement,
however, i1s that the skiving blades, equipped with two
mutually-opposed cutting edges, do not necessarily create a
circular hole. Rather, such skiving blades can carry out a
radially floating movement during the rotation of the skiving
head, and in this situation create a hole cross-section which

deviates from the circular. This movemenltl can be 1ncurred



revolution to the next, resulting in a helical contour of the cylinder,
which as a.rule is regarded as a quality deficiency. Tools \§ fhgyN 2008at i ng
bl ades are al so known. These include the reaners such as described in
German Patent Nos. DE 19 6? 181 B, DE 16 52 790 A, DE 73 21 746 U, and in
U S. Patent No. 2,638,020. The reaner blades are all only -3 3 U JUN 2003
capabl e of adjustnent jointly, by the sane dinension in relation to the
basic structure of the tool, and are therefore not installed in a raadially
floati ng manner. Reaners are conceptually designed to produce holes with
the smal | est possible errors in straightness. Continuation of machining is
t heref ore ehéeebedni Breont hAuabLaanekst Aerprayi pussdncechi aheof utdae hal e
bore. If the previous bore was canbered, it is expected of the reamers that

they will glsmigatedtbisrbanber ingtAe BHThAnas poSsbbbe., Eykisndar tukesare
manuf actured from drawn precision steel tubes with a length of up to 10

neters. Dueldectheisyi phessvanput achyr rogcpr neersregnt ayednbichRechel these
tubes feature errors in straightness of up to 2 nmim At the sane tine,

however) tenhsavier&mkest al 2aRdnAPNBYi 1M0KK h8dCRFHHEgaelt oVkirh thRCBiniing

al l omances of less than 1 mmmthe dianeter. This neans that insufficient
machi ni ng & dewa isn®frvi ded to nmake a straight hole out of the canbered
hole. To achieve this with the canber indicated heretofore, a nachining

al l ownance of at lease 4 mMmin the dianeter would be required. Tools which,

| i ke the reanmers described earlier, are designed for the manufacture of the

strai ghtest possi bl erfol €51 WoHL fs i OB VS BwBE£AE wdeA t Qh11y -opposed
points, may indeed feature a constant diameter, but the
interior enveloping circle may be smaller and the outer
enveloping circle larger than the skiving diameter measured
in the two-point process. In this situation "polygons" may
be formed, with 3, 5, 7 or more "corners". These errors in
roundness may i1ead to problems with the assembly of pistons
and seals. The error in roundness frequently runs over the
length of the tube with an angle offset from one tool
revolution to the next, resulting in a helical contour of the
cylinder, which as a rule is regarded as a quality

deficiency.

Tools without floating blades are also known.
These include the reamers such as described in German Patent
Nos. DE 19 62 181 B, DE 16 52 790 A, DE 73 21 746 U, and in

U.S. Patent No. 2,638,020. The reamer blades are all only



34 J UN 2003 material to chips, and mreturn would | eave o hir es
v QN

unmachi ned. Accordingly, the requirenent is |Inposed on a sikd Vi

for

t he skiving of cylinders, cylinder tubes, and the |ike, for the skiving

tool to follow the macroform of the hole during machining, and
repeats the existing errors in straightness. The reaners do not
requi rement. SUMMARY OF THE I NVENTION It is therefore an object

accordi ngly
nmeet this
of the

invention to provide a skiving head arid process for skiving which wll
allow for errors in roundness to be elimnated as far as possible, and to

prevent the occurrence of helical waves. This object is acconpl
skin ng hezaPbawla skiadngs bhades) ai pahgeddy adhal $§me | daneéngipn
head, in which at |east three skiving blades are provided for.
arrangenertsldordn tthe tlegubaehenst fortged fotenbertiagl of anfeaski
set as well as circular skiving geonetry with constant cutting

i shed by a
the skiving
Wth such an
ving bl ade
depth will

be ful filldtkrefore not Bnaralled NLR2003rddi adby t f brat ong hhannehe i nventi on

has the great advantage that due to the three skiving bl ades, t

he ski vi ng

Reamers are conceptually designed to produce holes with the

smallest possible errors in straightness. Continuation of

machining is therefore effected in continuation of the

previous direction of the hole bore. If the previous

bore

was cambered, it is expected of the reamers that they will

eliminate this cambering as much as possible.

Cylinder tubes are manufactured from drawn

precision steel tubes with a length of up to 10 meters. Due

to the chipless manufacturing process employed hithercto,

these tubes feature errors 1n straightness of up to 2
At the same time, however, to save material and money
is carried out with machining allowances of less than

the diameter. This means that insufficient machining

mm/m.
, work

1 mm 1in

allowance is provided to make a straight hole out of the

cambered hole. To achieve this with the camber indicated
heretofore, a machining allowance of at least 4 mm in the
diameter would be required. Tools which, like the reamers

described earlier, are designed for the manufacture of the

straightest possible holes, would remove a great deal

ol




capacity can be increased in relation to known skiving heads mjth onIy t wo
skiving blades. In a preferred enbodi nent of the invention the
skiving head features a central axis, adjacent skiving bla es seen |n t he
direction of the central axis of the skiving head are arranged at simlar
angul ar di stances to one another. This guarantees the greatest possible
centering probability in every rotation position of the skiving head. The
angul ar di stance woul d accordingly be 120 degrees with three skiving

bl ades, 90 degrees with tour skiving blades, 72 degrees with five skiving
bl ades, and 60 degrees with six skiving blades. These angles may vary

sl i ght | y metemigdctior ato msectasrd 0 appropr ivite dnlereder atdieavai bttt er
marks. In another preferred enbodi nent of the invention, in which the

ski vi ng headchasea .cedtacalrdaxisl vand heagte gkingmeg thlisde rfoestad eth & | east :
one cutting edge, there are at least three cutting edges of different

ski vi ng bkadesgathreangddr dthet isdnaliing ofmmetlnircarsy tay timelegertutads axi s of
t he skiving head. For each one cutting edge of a skiving blade, 6 3 DJ
U N 2003 acdr téspdndieng feut ttlrg ssdgesqiopfcagd tte dio llleastt Havmagtvgrorsikiof ng
bl ades are provided for, so that corresponding po ints of corresponding
cutting edgeﬁodefﬁmeimgphamhﬂﬂﬁmjlnmm%emexp6hmgdul&mgaammeﬂﬁentral axi s
of the skiving head. Because the central axis of the skiving head is the
mai n axi exébkthobakirawreuriinng tiras abpereatsi.on Tofe tHeemieesd dat micg areedngenent

| i kew se has a positive effect on the centering of the skiving head in the
hol e whi chiksrtquheepeelted out. The skiving capacity can be further

i ncreased by each skiving blade featuring at |least two cutting edges. In a
particul arly advant ageous estiradiRendF ofHE hENVENTION

i1t is therefore an object of the invention to
provide a skiving head and process for skiving which will
allow for errors 1n roundness to be eliminated as far as

possible, ancd to prevent the occurrence of helical waves.

This object is accomplished by a skiving head with
skiving blades arranged radially floating in the skiving
head, in which at least three skiving blades are provided
for. With such an arrangement, both the requirement for
self-centering of the skiving blade set as well as circular
skiving geometry with constant cutting depth will be

fulfilled.



inyention, all skiving blades are supported directly or indi Li@t I ﬁ b%ﬂl]s
common conical or pyram dal body arranged in a displaceable ndbNi he

ski ving head, and can be displaced via this body radially to the skiving
head. In this situation, depending on the design of the skiving head, the
body may al so take the formof a cone or truncated cone as well as of a
pyram d or truncated pyramd. The termpyramd is not restricted here in

t he conventional sense to such regul ar pol yhedra as have a square base and
four congruent isoscelemtriangles as side surfaces, but is to be -7 _ 3
DJtl N20(i understood in the nmeaning of the geonetric definition, and in
particul ar may have Ia ekt twidrh tas ey, ditdesi rasergkiwi ngedl @desgaeet

provi ded. Both a conical and pyram dal body allow, by sinple displacenent
of the bodyivalntreda hthaoemtualt axilsee dfhidwe skiwimg Wieatk s f arhd hek skinvg ng

bl ades to be pressed radially outwards. In this way, the correspondi ng

ski vi ng dicapetdrtycarmrbéadirusteadtdd i parltdaurardey ksiapl eskmanines . hdadd hi s
situation, the conical or pyram dal body is preferably arranged floating in
t he ski vi nd theathl yThere dksiva meanisdear. t he changeabl e deternmati on of a
first relative position of the conical or pyram dal body relative to the
skiving bl ades, so that the conical or pyram dal body can be subjected to
prelimnary tension by appropriate spring nedia into the first relative
position. This firstin el glieférred embodiment of the invention, in

which the skiving head features a central axis, adjacent
skiving blades seen in the direction of the central axis of
the skiving head are arranged at similar angular distances to
one another. This guarantees the greatest possible centering
probability in every rotation position of the skiving head.
The angular distance would accordingly be 120 degrees with
three skiving blades, 90 degrees with four skiving blades, 72
degrees with five skiving blades, and 60 degrees with six
skiving blades. These angles may vary slightly from sector

to sector if appropriate in order to avoid shatter marks.

In another preferred embodiment of the invention,
in which the skiving head has a central axis and each skiving
blade featured at least one cutting edge, there are at least
three cutting edges of different skiving blades arranged
rotationally symmetrically to the central axis of the skiving

head. For each one cutting edge of a skiving blade,



position is as,a rule the operating position of the skiving head, in which
the skiving blades are therefore adjusted to the desired skj3J QﬂJNﬂﬂﬂa?ter.
In order to be able to withdraw the skiving head fromthe peel ed-out body
easily and w thout the occurrence of g 3 0 J U N 2003 narkings, the
coni cal or pyram dal body can be designed so that it is capable of being
noved agai nst the prelimnary tension by the use of an outer force, and a
hydraulic force in particular, into a second relative position relative to
t he skiving blades. This second relative position corresponds to the

wi t hdrawn position of the skiving blades, so that this is accordingly no

| onger | ocatedspbasentoctine1syr fagest ofbeppeel ed deksandwWhetdidwi ng head
i s capabl e of being noved and positioned in the body which is to be peel ed
out. In osdérihg pladast eeet pabvtiHedskbvyi, ngobkades catreealpwayls Ny gantract |
directly or indirectly, in the conical or pyram dal body, and therefore, by
changi ng dhecoelatpwadpasi thenial edgeeabednnpynapildak kodyhandirski vi ng

bl ades, follow the desired setting of the skiving dianeter, there are
spring nmegdeéapshdcbusdb) eet thbecsktyhhgakliades theperliivAnhAahgadensi on

agai nst the conical or pyram dal body. These second spring nedia are
arranged secihat thei cediratct hansobrethectkadoeagnatatunst hiheugh ithexgent er
of the tool. To prevent the tilting of the skiving bl ades, they are guided
m gui des of wbt&hibntberhiaggthet 6pbreadbh bat thei Beal, this

arrangement likewise has a positive effect on the centering

of the skiving head in the hole which is to be peeled out.

The skiving capacity can be further increased by

each skiving blade featuring at least two cutting edges.

In a particularly advantageous embodiment of the
invention, all skiving blades are supported directly or
indirectly by a common conical or pyramidal body arranged in
a displaceable manner in the skiving head, and can be
displaced via this body radially to the skiving head. In
this situation, depending on the design of the skiving head,
the body may also take the form of a cone or truncated cone
as well as of a pyramid or truncated pyramid. The term
pyramid 1s not restricted here in the conventional sense to
such reqular polyhedra as have a square base and four

congruent 1sosceles triangles as side surfaces, but 1s to be



3 pJ UN?2003 greater than 1.5, and preferably greater than;Zg JTUWZ“wl o]
. of length to breadth may even reach 4 or 5 in order to achi eve good

gui dance effect. In this context, the termlength nmeans the extension of
the guide in the radial direction, while the termbreadth means the
extension of the guide in the axial direction. The invention also conprises
a process for skiving out a cylinder, cylinder tube, or the |ike by neans
of a skiving head introduced into the body which is to be peeled out with a
central axis and a nunber of skiving blades. The skiving head has at | east
twee skiving blades radially novable relative to the central axis of the

skiving head.,LnogaPs f erteflanbadi sent nof JLBRcPLOECES. ipheriely each iy

skiving blade features at |east one cutting edge, the radial di'stance

bet ween ;ggﬂgyg ing gggeﬁa@gd tggggeaagﬁla@Xh§n9fs&B@585' g Jead, and

t her ef or |V|ng iameter, Is adjusted via“a conical or pyram dal body
arranged e of novenment mthe skiving head. BRI EF
DESCRIPT1%§?%§$T%E$EE£§&?€58 " 3 0 JUN 2003 Ot her objects and features
of the present invention wll becone apparent fromthe follow ng detail ed
descri ption considered in connection with the acconpanying drawings. It is

to be understood, ver, tha& Ehg gr 53 ebgg i gned as,an_.

. e 1

illustration onIy an not as 'a d eflﬂltﬁg% ? ?%e |%lgs Wb simple
displacement of the body alone the central axis of the
skiving head, for the skiving blades to be pressed radially

outwards. In this way, the corresponding skiving diameter

can be adjusted in a particularly simple manner.

In this situation, the conical or pyramidal body is
preferably arranged floating in the skiving head. There i1s &
means for the changeable determination of a first relative
position of the conical or pyramidal body relative to the
skiving blades, so that the conical or pyramidal body can be
subjected to preliminary tension by appropriate spring media
into the first relative position. This first relative
position is as a rule the operating position of the skiving
head, in which the skiving blades are therefore adjusted to

the desired skiving diameter.

In order to be able to withdraw the skiving head

from the peeled-out body easily and without the occurrence of



of .the invention. In the drawi ngs, wherein simlar reference characters
denote simlar elenents throughout the several views: Fig. 2003
skiving head according to the invention in a partially sectional side mew
along the central axes; Fig. lais a detailed view of the skiving head
shown in Figure 1, in the area of the blades; Fig. 2 is a partially

sectional view of the skiving head according to Flg. |, seen in the
direction O the central axis; Fig. 3 illustrates the effect of the
centering forces during the operation O the skiving head; and -17 30

JUN 2003 Fig. 4 shows an alternative enbodi nent of a skiving head in a
parti al setthkonat, stde woewcal ong pheavedst abodxi san DEF AHEEDIDESCRPOPTI ON OF
THE PREFERRED EMBODI MENT Referring now in detail to the drawi ngs, Figures 1
to 3 showlatkivi hg hepdbdespnbtedgi movesd entinetythy Preilpmwhiach a tota
of three skiving blades 10 are arranged in a radially displaceabl e manner
in a cylitramstah hpushagudd. oEagh skiernfobtadeadd hasydweututt fngcedges 3
and 3'. Skiving blades 10 are guided in guides 10° with |arge
| engt h- t cibresndt hcnbatr psinhi ehsprenéntelheive | pongt 0dnt helgkiiviengobl ades.
In the enbodi nent shown, this guide is nore

the skiving blades. This second relative position

corresponds to the withdrawn position of the skiving blades,

so that this is accordingly no longer located close to the

surface to be peeled out and the skiving head is capable of

being moved and positioned in the body which 1s to be peeled

out.

In order to guarantee that the skiving blades are
always 1n contact, directly or indirectly, in the conical or
pyramidal body, and therefore, by changing the relative
position of conical or pyramidal body and skiving blades,
follow the desired setting of the skiving diameter, there are
spring media which subject the skiving blades to preliminary
tension against the conical or pyramidal body. These second
spring media are arranged so that their direction of effect

does not run through the center of the tool.

To prevent the tilling of the skiving blades, they

are guided 1n guides, of which the length to breadth ratio 1s



than three tines |onger than wde, and to be precise even nore than five
tinmes. There are guides 25 that are always arranged bet weerka @h ?Ug'%ng
bl ades. As indicated in Fig. 2 with only one bl ade, each s ijgﬁ e 10
is pressed by spring nedia, in this case in the formof pressure spring

el ements 13, radially i nwards agai nst a conical body which adjusts the
skiving dianeter. The conical body is mthe formof a truncated cone 12.

For -12 3 0 JUN 2003 this purpose each skiving blade 10 features a
nmounting 13" for one pressure spring element 13 in each case. Each skiving
bl ade 10 is subjected to prelimnary tension by a pressure spring el enent
13 in thegdereceti bhaontlo 5t hendopeefasaibndli gatedely thhe &r.r ovidiel3atiyp
Figures 2 and 3, of which only a few have been provided with reference

i ndi cat orsff oenghb $sekérefdeéasimery evenvireachTrhuprcabedncomelel? tics t her eby
stored swnmmngly in the skiving head with the degrees of freedom 12' and
12 " Pressanhiespr gngdebemennsel 8f fduti. ngItthehski vpngeptocéds amdn n t he

i ntroduced state, in which the skin ing blades are located in a w thdrawn
positi on seepthnmaanadihk dkrecsion bdéwahdsgthdeceént cak axidsalprovi de for
sustai ned contact of the blades 10 with the truncated cone 12. To determ ne
a first rélatcveoposiwhidn ohet hertwr bneatied weaeslPhandxskinging blifadés 10, a
screw- spacer el enent conbination 15 is provided for. Spring nedia, in this
case in tdeiderimotha eriklsgiiragtidn.tension the truncated cone into this
relative position, which corresponds to the operating position in which the
tool is ready to carry out skiving.

The invention also comprises a process for skiving
out a cylinder, cylinder tube, or the like by means of a
skiving head introduced intc the body which is to be peeled
out with a central axis and a number of skiving blades. The
skiving head has at least three skiving blades radially

movable relative to the central axis of the skiving head.

In a preferred embodiment of the process, whereby
ceach skiving blade features at least one cutting edge, the
radial distance between the cutting edges and the central
axrs of the skiving head, and therefore the skiving diameter,
is adjusted via a conical or pyramidal body arranged so as to

be capable of movement 1n the skiving head.

BRIEF DESCRIPTION OF THE DRAWINGS

_lo_



-13 3 0 JUN 2003 By the application of a force in the direction of arrow
16, for exanple by means of an inherently known hydraulic sy gniUN@ii3hown
here in any greater detail, the truncated cone 12 can be displ aced al ong

t he common central axis 16' of skiving head 9 and truncated cone 12 agai nst
the prelimnary tension of the spring 14, as a result of which the skiving
bl ades 10 nove radially inwards into a wthdrawn position. Truncated cone
12 is arranged floating in skiving head 9. As shown in Fig. 3, an error in
strai ghtness of a cylinder tube which is to be peeled out by the dinension
19 nmeans a change in the hole contour 17 and the hole axis 17a by the

di mension 19 into tRehpbspbienatig8and i8atvespeefi VepyPTTRPEL| éadenta can
increase in the passive cutting forces of all the cutting edges operating
in the draw hgeabove dhearentefroandhat fioheowhne deheliedaddeerénséoinn t he
| ower positions in the drawing. The truncated cone 12 reacts to this with a
radi al dotPmardsr adverepen2ec byor hel gh nehsi apcavpranyii it §rdaynNdthe éfhtire
bl ade set centers itself, while maintaining the envel ope geonetry onto the
new t ube cenmerbe Acedr U hgby, hdecvequi thehttiieordrieinesfacendesiagedf the
-14 3 0J UN 2003 skiving bade set, circuler skiving geonetry, and

consi st erts can tihusiepthianeof Ly fand edot The xohpehsation abvehentimgts

ef fected under the rotation of the skiving tool or continuously wath the

t ool at aStEmstnvéntanehwith the tool

In the drawings, wherein similar reference
characters dencte similar elements throughout the several
views:

Fig. 1 shows a skiving head according to the
invention in a partially sectional side view along the
central axis;

Fig. la is a detailed view of the skiving head

shown in Figure 1, in the area of the blades;
Fig. 2 1s a partially sectional view of the skiving
head according to Fig. 1, seen in the direction of the

central axis;

Fig. 3 illustrates the effect of the centering

forces during the operation of the skiving head; and

-17 -



rotating,

and can be carried out in any desired direction depending on

. tube canber. Figure 4 shows an enbodi nent in which the force 16" ﬁ;
the broad side of the truncated cone 12 " ' and the coil sprla ﬂU d
via the screw spacer conbination 15 on the smaller dianeter of the

truncat ed

cone 12 " '. This arrangenent also incurs a displacenent of t

cutting edges 3" and the skin ng blade 10" relative to the housing 11'
Nuner ous dl vercences and further enbodi ments are possible mh~n the

f r amewor k

of the concept of the invention, which relate, for exanple, t

t he nunber and arrangenent of the skiving blades and cutting edges. It

possi bl e,

for exanpliEigfor Skiwd rg cutt ¢ arafer i arredvedt snend abeaskkyving

t he
es on
ges

he

0
is

heads ~~~hich feature nore than the three skiving bl ades descri bed above.
Central tdddde imvemdmnidn sant ievent $i5ld¢ herdwmct]l anmtthderentarel n@xest han
two skiving blades, cNhicli clearly reduces the probability of occurren
of unntentiooal radial oscillation. -15 3 0 JUN 2003 Accordi ngly, whi
only a few enbodi mrents of the present invention have been shown and

descri bed,

t hereunt o

it is obviEIUs IiHiatDHEIRI RINANg ey aiftE mith FEREED oFidBORMIT mad
wi t hout departing fromthe spirit and scope of the invention.

Referring now in detail to the drawings, Figures 1

to 3 show a skiving head designated in its entirety by 9, in
which a total of three skiving blades 10 are arranged 1in a

radially displaceable manner in a cylindrical housing 11.

Each skiving blade 10 has two cutting edges 3 and

3'. 8Skiving blades 10 are guided in guides 10' with large
length-to-breadth ratios, which prevent the tilting of the
skiving blades. 1In the embodiment shown, this guide 1s more
than three times longer than wide, and to be precise even
more than five times. There are guides 25 that are always

arranged between the skiving blades.

As indicated in Fig. 2 with only one blade, each

skiving blade 10 1s pressed by spring media, in this case in
the form of pressure spring elements 13, radially inwards
against a conical body which adjusts the skiving diameter.

The conical body 1s 1in the form of a truncated cone 12. For

-12-
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30.June 2003 WHAT IS CLAIMED I'S: 1. A skiving head for ski vié;ﬁ U&
cylinders, -and cylinder tubes, conprising at |east three ski na | 2013
arranged floating in the skiving head; and all of said skiving blades are
supported by a comon conical or pyram dal body novably arranged in the
skiving head, said blades being radially novable in relation to the skiving
head by said body. 2. A skiving head according to claim1l, wherein the
skiving head has a central axis, and wherein adjacent skiving bl ades are
arranged at simlar angular distances to one another in the direction of
the central axis of the skiving head. 3. A skiving head according to claim
1, wher eiththerskirespgeheddshag! ad cehedal 1axfsabndceaghmekinviing BRade has
at | east one cutting edge, wherein at |east three cutting edges of
di f f er entf@kicfiggo bt aslese aser ang apbedenbt b i onathghsypretri Eacd the central
axis of the skiving head. -17 30 June 2003 4. A skiving head according to
claim 1, sthierigin hhedeoh? caé orbpyelasd dad bodyinsnapuntedsfipoabing in the
skiving head with two degrees of freedom 5. A skiving head acecording to
clai m |, duggshere carmprisi abewedevl Telf ofhe hélxhangeabbrtdetbentnaei oasof a
first relative position of the conical or pyram dal body relative to the
ski vi ng blratesteg] Ly skieiagrdread! 2t cor di rgures c? aind 53, faft Weicboaptisi ng
first spring nedia for prelimnary tensioning of the conical or pyram dal
body i nt @ tfev finst bedtratpmvey pisd tworh Feférakiwi higd headoascbrdi nget o claim
6, wherein the conical or pyramdal body is novable against the prelimnary
tensi on pkehefappdicat iorewofian. eXfarmatddroene ntd as seltondby ebadree
position. 8. A skiving head according to claim®6, further conprising second
spring mediianfiorglyr el mMhrargk teinsy dad wof tleache skeyregs bbAdéragadmst t he
coni cal or pyram dal body. -18

12' and 12"

Pregsure spring elements 13, during the skiving
process and in the introduced state, in which the skiving
blades are located in a withdrawn position seen in a radial
direction towards the central axis, provide for sustained

contact of the blades 10 with the truncated cone 12.

To determine a first relative position of the
truncated cone 12 and skiving blades 10, a screw-spacer
element combination 15 is provided for. Spring media, 1in
this case 1n the form of a coil spring 14, tension the
truncated cone into this relative position, which corresponds
to the operating position in which the tool is ready to carry

out skiving.

-13-



30 June 2003 9. A skiving head according to claim8, wherein the second
spring media are arranged so that their direction of effect3@odyNn2B03r un
t hrough the center of the skiving head. 10. A skiving head according claim
1, further conprising guides for guiding the skiving blades, said guides
having a ratio of length to breadth greater than 1.5. 11. A process for the
skiving out of a body such as a cylinder or cylinder tube, conprising:
i ntroducing a skiving head into the body to be peel ed out, said skiving
head having a central axis and at |east three skiving bl ades capabl e of
novenent radially to the central axis of the skiving head; wherein each
skiving bl ade features at |east one cutting edge; and wherein the radial
di stance between the cutting edges to the central axis of the skiving head
is adjusted via a cBpi chk epppyranidal olfody farrangedthevadbhedtn carheski vi ng
head. -19 30 June 2003 12. A process according to claim1l, wherein the
ski vi ng bhades afte $ubj eratnpdet bypmekinmi nar ynt enbeonrnada ksbwirhe coni cal or
pyram dal body. 13. A process according to claim 11, wherein the conical or
pyr am dal hpodyui scsappeenednbo phelvhmhaaeyiheasiyogrieateradbickdtl ,opérat i ng
position relative to the skiving blades. 14. A process according to claim
13, furtherucoapedscaget he shepbef dpspsstad thengonheakbonmopykamtdall body
into a second relative position to displace the skiving head in the
peel ed- oudxbodys Wi b hoskitmalyi heag bhenbodyubyateposbng an extensal trherce
against the prelimnary tension, in which position the radial distance
bet ween theeTithihsgy edgesiandot heneesprahgaxks 8 &heeskivi 6@ keadh s
smal ler than in the operating position. -20

the skiving blades 10 move radially inwards into a withdrawn

position.

Truncated cone 12 is arranged floating in skiving

head 9. As shown in Fig. 3, an error in straightness of a
cylinder tube which is to be peeled out by the dimension 19
means a change in the hole contour 17 and the hole axis 17a
by the dimension 19 into the position 18 or 18a respectively.
This leads to an increase in the passive cutting forces of
all the cutting edges operating in the drawing above the
center, and at the same time to a decrease in the lower
positions 1n the drawing. The truncated cone 12 reacts to
this with a radial downwards movement 20 by the dimension 195.

In this way, the entire blade set centers itself, while
maintaining the envelope geometry onto the new tube center.

Accordingly, the requirements for the self centering of the

~14 -
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OS} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha]ca]ca]ca]calca]lca]calcalJ:v
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}xsni d_Z]]ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]lca]c"a]calca]ca]ca]lca]lca]ca]c
a] ca] ca] caf tadcaf capdalcaheakcapcabu of! the=bRFiVvihg tool or
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15101v11112222E2y 22?22} %sni dsZPp € aj € adatad & ahea] cal calh cath caheaFeateajieal cal ¢
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@3 AgAAAA<BY BBB) CZCCCD;
Dl wr mheM¥Ycalalaa] cal sa] calerd caldad s calaal o oalcateed cadl edgds” al cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ; DzDDD' EKESE™ EEEF=FHFPF] FqFFFGFGGG
HUHHHHBI 1304 126K che skiving blade 10" relative to the housing 11°
K| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c’\a] cal ca]
ca] ca] ca] ca] ca] c" ahwalcal caleal€A]L&Rles and further embodiments are
KKL PMXMe MMVNQNNNNOXOOOPc PPPPPp QQRASSS} xs| wr mhe”Y] ] ca] ca] ca] ca] ca] ] ca] ca] ca]
ca] ca] cajericalical.ealical qai&adﬁaaﬂ&qu@]&ta]&@g cRlcrirale@lioad cal ca] ca] cal caW
st A 109%H& () -!10%H& () - F 10%>& () -
10948 () ~rQA00H& { ) ~H&L0 Msel(at&vvn&me opmg L' DY (urnd & - 10% () -
10948 () -t!10%4& () ->ydEs) " 10%& ()-'S 109%4& () - %4 0%& ()-# ! 10%& ()-! @
10948 () = 20U 77 = M Qi 1098 Or-sMELO%E o ) @GR {Je 3. 10H. 10K
10H, Y7109%4& ()-s3s10%4& ()-)"dEbC 10%& ()-
109%& () - y 1 a]ﬁqy@ () 1ame ers, to
109%& () - El%(y%b% o NS O 00& () - 1@@@) 105«%% draeer -
QJEbCS1" L% i3/, 109 harsrcs! 1O (s HQUE! t@paé)meo‘z«%r@e 09, ) - bCY3

blades described above. Central to the invention i1n any
event 1s the fact that there are more than two skiving
blades, which clearly reduces the probability of occurrence

of unimtentional radial oscillation.
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radially movable in relation to the skiving head by said body.

2. A skiving head according to claim 1, wherein the skiving head
has a central axis, and wherein adjacent skiving blades are arranged at
similar angular distances to one another in the direction of the central axis of

the skiving head.

3. A skiving head according to claim 1, wherein the skiving head
has a central axis and each skiving blade has at least one cutting edge,
wherein at least three cutting edges of different skiving blades are arranged

rotationally symmetric to the central axis of the skiving head.
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5. A skiving head according to claim 1, further comprising a
device for the changeable determination of a first relative position of the

conical or pyramidal body relative to the skiving blades.

6. A skiving head according to claim 5, further comprising first
spring media for preliminary tensioning of the conical or pyramidal body

into the first relative position.

7. A skiving head according to claim 6, wherein the conical or
pyramidal body is movable against the preliminary tension by the

application of an external force into a second relative position.
8. A skiving head according to claim 6, further comprising second

spring media for preliminary tensioning of each skiving blade against the

conical or pyramidal body.
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O 9. A skiving head according to claim 8, wherein the second spring

media are arranged so that their direction of effect does not run through the

center of the skiving head.

10. A skiving head according claim 1, further comprising guides
for guiding the skiving blades, said guides having a ratio of length to breadth
greater than 1.5.

11. A process for the skiving out of a body such as a cylinder or
cylinder tube, comprising:

introducing a skiving head into the body to be peeled out, said skiving
head having a central axis and at least three skiving blades capable of
movement radially to the central axis of the skiving head;

wherein each skiving blade features at least one cutting edge; and

wherein the radial distance between the cutting edges to the central
axis of the skiving head is adjusted via a conical or pyramidal body arranged

movable in the skiving head.
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13. A process according to claim 11, wherein the conical or

pyramidal body is subjected to preliminary tension into a first operating

position relative to the skiving blades.

14. A process according to claim 13, further comprising the step of
pressing the conical or pyramidal body into a second relative position to
displace the skiving head in the peeled-out body without machining the body
by imposing an external force against the preliminary tension, in which
position the radial distance between the cutting edges and the central axis of

the skiving head is smaller than in the operating position.
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