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Apparatus for reduci ng the roughness and abr asi ve sheddi ng of co é{ﬁg ,tapges 103

The invention relates to a educi ng the roughness

abr asi ve sheddi ng of coated Tﬁﬁﬁgﬂﬂg‘ﬁﬁg@ﬁgg* a rotating polishing el ement
having a structured circunflerent ip; p 5 ijace. # Coated tapes of the type

whi ch are " mppghdtwendorarsdueabng agiidess drad/ @baasbwe i sheddimnly @fbi nder
whi ch conpr i-ggged fttipegxanpl e, a polyner softer than PVC. If such coated
tapes are operated in equipnent sensitive to abrasively shed material in

such a way, ggg; lémhe%%eokails&a " 10 RILELs Wil SHLLBEP Y Llsget

movi ng pa

deposi ti on GPdaRRRARY v%t? ﬁ éﬁ?ﬁ§¥b§? %H@G“ﬁﬁ?ér?%ﬂa rqq§tﬁ§g
consequent | 90éh5’b1§}93@t13@?nth8315%¥%eﬂﬁtsﬁrﬁ'?éHF?‘i)rFltrG“F‘éﬁﬁ%fe“a}cﬁ“§§P§§r vel y
shed material fromcoated tapes which are intended for use in equi pnent of
the type degertbectapeeves tWé bgpe Widend akbatrduyhy ahiesiudes adelaisgved
accordingef g E@&r@\fﬁ%' an%{:f)ng"”lua&o%r saﬂaef UhicRdUGhS: e zgrghness and
abr asi ve she 9%{?L % %ﬁ? 4) 9§c a rotating pollshlng el ement
havi ng a st FUc €d c eren ace by means of a thread-Iike
structure provided on the ci rcurnc erence of the polishing el enent.
Consequent | §f Skt qoiEeeohaPRy IR fORSFALed: IR AHPRTLDE heensitdyef &Pent i al
structure nehrasiwaly ishedr vayénbsk s sneiuseehbithgti thiésey tapey thsepiaks of
the surf asecoatgdynedthasdriaceprosifiged, oft méimgs @Eﬁté‘idﬂﬁ thee eali prene) y
Zgﬁ?eggt g;l ahéfénéarmrgeﬂapr 88tiPas W &eeen\rf\g Tﬂﬁe“ngﬁ?m‘? haé%o%gbpgﬁ}%gmn
el enent is ékcéFAT %ésg?gv\% cﬁ? t%el g‘fﬁf corresponds at least to the width
of the coated

It is consequently an object of the present invention to remove

20 such abrasively shed material from coated tapes which are
intended for use in equipment of the type described above.

We have found that this object is achieved according to the
invention with an apparatus for reducing the roughness and

25 abrasive shedding of coated tapes by means of a rotating
polishing element having a structured circumferential surface, by
means of a thread-like structure provided on the circumference of
the polishing element.

30 Conseguently, when the coating surface is taken past the
circumferential structure mentioned, its roughness is reduced by
grinding away the peaks of the surface roughness and,
surprisingly, at the same time the abrasively shed material is
removed from the surface, which was not possible to achieve by

35 cleaning alone. '

In a practical refinement, the polishing element is a cylinder of
which the height corresponds at least to the width of the coated
tape, and in particular is twice the width.

40 '
This ensures simple production of the polishing element and
provides an adegquate contact surface for the coated tape.
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tape, and in particular is twice the wwdth. This ensures sinple production
of the polishing el ement and provi des an adequate contact surface for the
coat ed t ape, ) .The circunferential structure of the cylinder may
expedi ent | $P€ UBSTRIRELEAPPY LR P TUH ISR aF NG HULRAGE Y CORESLIORRLYh may

al so have EnbatRRYialdyf ePRBT SRl qaRxigldy aerangegngedoves h whigbnmaynepsech
of 0.16 mrhavdcthreadedsdket Hiermd faact magneiso dde talreapged shitlg achdmdatm t here
are advant pgeensdsy oalisommxi al | y arranged grooves on the cylinder
circunfegence. The axial grooves may be fornmed with a V form which

| [ [ cul ., of 112 but, th |
oot oot b { 47 piicasabe’tn8 e AEL G Rine kS TLE g dtlsh IRy, ERReRSST SREYE Sng,c
nunber of Eﬁ‘éﬂ%ﬁge@%g\%egl?&ya’f’iaélﬁ'e?ﬁééﬁg%ﬂ)(ﬁﬁ°°!e§n‘EF1 Xhey f¥13R68Fd be

about 10 teimeymfarenspti mnumresults The coaxial grooves may have
substantially a V formand the ridges in between may have a flank w dth of

0.1 nm ab the Hilaaugtesess irdy Be ifaehe@l withe ¥ EBHRS .whilhe emBISEES! 10T the
oy Al 0 abyEErtRE R fafte SN, OUD romdp SEEDaYECE spwlURAT
mat eri al ogg’[a'ﬂe%glg%ﬂn‘héf ééﬂ@"ir:éus% é(r&ehggtg outd aﬁaexéglae 12 35255 of at |east

"60 Rockwel|. Enbodinents of the apparatus according to the invention are
r epr esent eBR¢ PWRETdPEVFPRNHd SFOSVEF bBay bidieo hetiveen rakfoasrtedcendo29 tand | n
t he dr adpnghould be about 10 to achieve optimum results,” . .

The coaxial grooves may have substantially a Vﬁfgfﬁ'aﬁd the
ridges in between may have a flank width of 0.1 mm at the
circumferential surface of the cylinder.

20
The material of the cylinder circumference expediently comprises
hardened steel. However, it may also advantageously comprise
oxide ceramic or a hard metal alloy.

25 The material of the cylinder circumference should have a hardness
of at least 60 Rockwell.

Embodiments of the apparatus according to the invention are
represented in the drawing and described below with reference to
30 it.

In the drawing:

Figure 1
35 .
shows a polishing cylinder of relatively small diameter,
having coaxial or thread-like grooves and axial grooves,
Figure 2
40
shows a polishing cylinder of relatively large diameter,
having coaxial or thread-like grooves and axial grooves.
45
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Figure 1 ~ shows a polishing cylinder of relatively small dianeter,
havi ng coaxial or thread-like grooves gnd axial grooves, Figure 2
shows a polishing cylinder of relatively |arge dlaneter having coaxi al

or thread- |5 lpol4rbbne = kaneidyif rgppegeated in Figures 1 and 2 as

3 A pol i shialdstlingesylirsiar 5 endnbad FesmEcydrely 1 havdng ascentifs boxeng
cylinder 5 gy 6ad réssaadivelsl,y fopareogivingeat spindis nét ahowsy of a
respectively, ft?ﬁ ref&hadtng a spindle (not shown) of a rotating el ement.
Provi ded the circunt erence 7 of the polishing cylinder 5, 5A are ei t her
coaxi al gél’)ooves 8 .of annul ar form or

xi al v
helical |y iBFOXIPRA R 1% FARETAEFTERRE iﬁf%@gr qslﬁ%‘aél% ﬁélgﬁ‘ﬁ% Er t he
cyl i nder 5mutagither cﬁ%aér gFROYESt § of RPILEEr fUM QFnfd FEn???ﬁ’flas]urface
i n which t hgrdoves afranged tieddesldybin v dthnead- Yk manngral The | ylinfed
grooves 8 & qakbtRe diamitexx @l ehencplkmdewmn Shaadtheudiangter 2R mpdtag, on
the CV'i@Qﬁ{e FEEPanfcﬁﬁt?&r-ént&%].SBQMaéﬁU &Iixgﬁﬂmmtdﬁt%n sXoftdtee grooves

8 may avgtrra'{_edrge]sogni:e de ne@{g)ggowg é‘ f&gﬁe o@' QU§ af@[n?ardé

However a9 t he

rri gang(ove can I Hin

grooves 8, ¥%fe®¥BERS® of" nﬁwaxgggy ¥ uml X rou \ag sw tabl e
grindi ng desdléager seirqumtanensesdi| psh ’hen éF??ﬁ’ed"n' )é/ﬁ vﬁ‘ﬁtﬂ“e of about
0.1 nm and qarsequentdy teveo ahav Eormunotqnlexenphe widdeen angledfhiodfabout
previousiy 4yl yasever, AtneRowlring éhegrove apvalyo Reguses. IEwnd 2B,

axi al groovgs, dlugmg%'rf@'g%&%sprsowﬁedp@éké% Ehé%mg@’seaceref dimeyl i nder
5 and 5A reagpgct 1eTrbq: rnd%rgrugégy £l oS RQ@ veggooves
per cylindet uﬁ?’éff nce. € Cof I uratl whi ch
cor r esponddafdnes GERRe IS d\éwl}af=l ’8"““17“ °“[58f1?‘fn

ave

correspondstwcop@slghme%dmn rinaeeam@f\area'ﬁausﬂzym YFPBEre 2. The groove
forms arz0as follows: V-formin the case of

As shown in the plan view of Figures 1B and 2B, axial grooves 10

may also be provided on the circumference of the cylinder 5

and 53, respectively. The minimum number is one or two axial

grooves per cylinder circumference. Shown are cofigurations with

25 p= 10° which corresponds to 36 grooves 10 (detail Y, Fig. 1) or

€ = 8°, which corresponds to 45 grooves 10 in details Y1 and Y2 in
Figure 2. The groove forms are as follows: V-form in the case of
grooves 10A with an angle aof aboutll2®, sawtooth form in the
case of grooves 10B with an angle 8 of about 63° and rectangular
form in the case of grooves 10C with an angle yof about 3.6°.
Other groove forms are also suitable for the purposes of the
invention, to detach and pick up abrasively shed material from
the coated tape. The grooves 10 are produced by sawing, milling,
grinding or else by spark erosion methods or EDM (Electrical
Discharge Milling) methods.

30

35

Apart from hardened steel (hardness about 60 Rockwell), suitable
materials for the cylinder circumference are also oxide ceramic
or hard metal alloys, for instance based on titanium carbide,
tungsten carbide etc., in particular if the coating of the coated
tape contains hard particles.

40

By means of the polishing element, the surface of the coated tape
is heated so intensely in a thickness range of just a few
molecule layers that the roughness peaks are melted away and, in
a pasty state, are smeared into the valleys, the surface becoming
smooth and glossy. This melted layer is known as a “Beilby

45
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grooves 10A with an angle [err] of about 112[err], sawtooth formin the
case of grooves 10B with an angle [err] of about 63[err] and rectangul ar

formin the case of grooves 10C with aff angl e yof about 3.6[err]. Oher

groove for nkayerd .aFtols dinpsisttantoheracthaty fdscBobishing dpR§eRPt oFemete
det ach and giychhatipr b asitdler shethenferm df chips athetdest edrta@bes Jhex

grooves 10 & @nR raéh@lectda;yn S@;\M '&ﬁn.s Mirdy ) b rprasingliyig any etbeerbyns@aand
erosion ”Eté‘l%ﬁé %ﬂ (aE sh&%ﬁ%\?gﬂ‘ilM Mt‘.ﬂ‘@ts”ﬁ&?ﬁd§antaé’@§rt
fom nar deried SAEP e Sl D 0 P L ad a0l e micr 8IS T
thecyllne’? cu“(‘:1 he e C

rence are al SO OXI ramc or hard netal aI | oys,
for instance based on titani um carbide tungsten carbi de etc.

particul ar T4 obsaieozeach@odishiagcsaseits ¢ d-ﬁehéﬁrk%ﬁ%§°ﬁﬁﬁdtb%?t? cI es. By
means of theelpslivehséprpcdbetoeen the sylindsy cfircimfexsaicedandpbhe i codteed ed
SO intenselyagenia the adirms sramgel0fto USI0 a/Eeds ndvadithgebayerishd hat the
roughnessgg peajes 1%95{? 18 i20RY ngNd, sidwekx RATEYmBEAtiadl SpEaBAEREh i#HO the

EREY t%EB.Ot PnéngbHlta98Ysidd s 1%#%&%‘??13 ! QY&{#& known

vaIIeys tg;larggc

as a "Beilb

| mpor t ant dhat the pol i shing does not renove any nmaterial, either in
the formof chips or other particles, or in any other form In this way,

sur pri si nglBepeadyng conurthenoatendadepbsthe meagtdabaps. ey conbactedrngleal |
wi th it sislisasieant eges dirhidyliedeaboiecumisreheedend kdigateby tens Ho. To

obtai n goodh3qhigSRARE mcetlent: chh Qgs%p@gﬂzfeggﬁd that "a relative speed .

bet ween the cyli'nder circunf erence and the coated tape in.the range from
-10 to +10 m |s advant%ﬂ bthe negaﬁﬁg{e nlndlcatlng Jf \/@b

ci rcunf er ert B8Ry RIT: e P¥pBEF" B CBB %’Ela'i‘bip@ccf’ﬁ P¥ste sign
i ndi cati ng Jef“’fea@?—@% tq d@ducepthenabras bre hedding oficostedntaren iR & ape,

t he cont 2@tfamtgireobelveari thajovandpendituke opi the rdppagatus anpredictigre
t ensi on durdfiy mh@fteansteEnt can be optim zed.

A polishing apparatus for reducing the roughness and abrasive

shedding of coated tapes comprises a cylinder having coaxial
25 channels or grooves of various forms, which are advantageously

thread-like. Axial grooves may be additionally provided.

30
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It has been possible by neans of the apparatus accordlng to the invention

to reduce the abrasive sheddi'ng of coat d t mm Bamgtorﬁlcﬂllutﬁulﬂmuﬂllllwll

expendlture on t he apparatus, products
apparatus for reducing the roughness , QEA@@ sheddi ng of coated tapes
conpri ses aweytidider havi ng coaxi al channe —gr-00VES of various forns,

whi ch are advantageously thread | i ke. Axial grooves may be additionally
provided. 4, ratus ¥6rCLaiiting - th@%’h@hf@sg QUnd afvakDoe t MedPUFNESS
and abrasigve she tﬁLles by ﬁii%g z%t ¥1{§#ﬂgifg ifl r813+ ﬂ%’hav;n

pol i shi ng el enef ?ahaw Fuc ace

conpri ses a a stpuctyred, gice ?‘U’rrbt )SBFSW?Ted"hd‘ﬁ ﬁ8 Rt %rence
(7) of thetpegadiliike stewnerure 5(8)smrovided %G&&%F%C‘a@f%’i%%d n
claim 1, which obnpre pedishipgi ebement (5,a$A)he polishing el enment (5, 5A)

of which the height corresponds at | east approximately to the wi dth of
the coatqg , leuQ@étir?lglfirlmaQOU& i RmbPes¥s A Neylihder
Appar at us a3 C'gg p@,ﬁ Te Pl AT A0 SESHGEIERET Fos ght ([P0
substantlally coa X|a ar a grooves ﬁﬁg % cl ai i n
claim1 or \Aﬁ‘é’F’é‘ﬁ? r HRRRY SPPTOXS, ??‘%efs"t 8GR ﬁ‘k% tb%\Fé’f
havi ng a nlnlnuﬁﬁﬁﬁtQﬂﬁ as 1n p@rqquﬁﬁr about Abpigentthe ¥d EPalned inclaim3
or 4, wherein axially arranged grooves (10) are additionally provided

on the 15 gyl i Aplgdratiuscusf eleited (i) .clalm 1A6§)aa,amrasnctne netrigtudeai m
5, wherein the gxiddises substantially coaxially arranged grooves (8).

4. Apparatus as claimed in claim 1 or 2, wherein the.structure
comprises thread-like grooves (8) having a minimum pitch of
20 0.16 mm.

5. Apparatus as claimed in claim 3 or 4, wherein axially
arranged grooves (10) are additionally provided on the
cylinder circumference (7).

25

6. Apparatus as claimed in claim 5, wherein the axial

grooves (10} have a V form, which encloses in particular an

angle (a) of about 11290,

30 7. Apparatus as claimed in claim 5, wherein the axial grooves
have a sawtooth form, which encloses in particular an angle
(0) of about 63°.

8. Apparatus as claimed in claim 3 or 4, wherein the number of
35 coaxial grooves (8) is about 1 to 20, in particular 10.

9. Apparatus as claimed in claim 3 or 4, wherein the coaxial
grooves {8) have a substantially V form and the flank width
of the ridges (9) at the circumferential surface (7) of the

40 cylinder (5, S5A) between the coaxial grooves (8) is about
0.1 mm.
0078/835/96 De/Ke 10.01.97 Drawing
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grooves (10) have a V form which encl ose I MC angl e
([err]) of about 112[err]. 7. Apparat usﬂ*ﬂ'wémﬂ“ ‘“ I “ MmeimS, wherein

t he axial grooves have a sawtooth fdbrm” wiich encl oses in particul ar an
angl e (Rotr hppafatalzows 63Ihtned .in &laimppaasd measrchorecef igtadms i 3 or
4, wherein the pyner wilerein €REVMAerda0BESthd)cylinabo utiricuntEed@nden (7)
particular 10. f%gar &lyed in claim3 or 4, wherein the

coaxi al grogglg 4 k)%%eﬁgééu%lét antially V formand the flank wi dth

of the ridges (9) at the cirgunferentiagl .surfac 7) of the J_I nder
(5, 5A) bt ddenAPRRISia8 CIRIBILSR @%ﬁlg‘ Ab® é"?) °8. TOhn ©f cfalld'd

6 10. Appar &pul0 agheirginethe rateriall ofinthe Gy ldpdeprelgunienense, (7}

to 10, wherein tbmapnidesr icxdidef cebamixyd i nder circunference (7) conpri ses

hardened steel. 11. Apparatus as claimed in claim1l and one or nore of
comri se, oRfde KB i e O L Tk Pt ot P AL (%)
more of %ins >° E@f t"%i% 'terelﬁéﬁ ln%tferﬁéoll 0 n{aﬁe cyﬁn er &
ci rcunference (#PMPrises)fyhalesMetah, tal alloy. 13. Apparatus as
clained in clainms 10 to 12, wherein the materi al of the cylinder
ci rcunf er ends. ( Appanatus v dlednedfimtcladmst 10 to 62 ,Rybryein the material

of the cylinder circumference . (7) has a hardness of at least
15 60 ROCkwellu 7 . e '.~;‘_."!: Lot

e
LY
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