- WD 98/ 46806 PCT/ EP98/ 02000 Coati ng net hod
for elongated netal blanks The invention relates to a nethod for coating

el ongated netal bl anks according to the precharacterizing clause 5 of O aim
1. “In the serW@s98/4680&s "Produktionstechni k heute" [ ROIYEHNS)®2000

Engi neeri ng Today] (published by Prof. H J. Warneke), a description of

so-cal | ed vibr atos¥id0 néthbahtog 4 fofliyeayi ekl Whalds  Entoraten,
Theori e, Verfanren, ni-agen ; ; Met hods,
Apparatus] by F. Schafer on pages 93 to 98. A mltiplicity of

bl anks | ocat ethé nigvént abhopalhyedr tyen dewRbal irde 2gaiisly eranelher and
agai nst added_15 agﬁas ve nedia .during the rotary novenent of the drum
The manner i M@h#thPLAB SSPFGQrgd&ﬂn§F>oﬁ%eaﬁé?ﬁ@?r?§tGéhéﬁaénﬁl@NS@he
speed of rSotavfoblaimAt. | ow speeds, sliding agai nst one another takes

pl ace. As froma certain speed, the sliding zone breaks down; workpi eces
20 and abrasive nedia described there strike one another. This and the
slidi ng agai nst ohkeansehiesef béct boaksur "@redukerionishgcahfikct heluret’he case

of the met hod; pfohher { 4R £h 1 AUESL G T@éaeyd]bgzﬁgﬁf_é‘@hgﬁ Wyepfle egst (wo

portions of different cross”section ailgn one after "the ot her,
are treated. ¥Yn a"2redkehl efectedpraPthgnbaPh, parciediled ofrikradody

material 1are £impsidedyi A0 @ e alihi cyglphhdn ting $aYeFa 08h t hepslifiace of a
first portion%BO whi ch 2&3 i ndentations ,or the “like, the particles
proj ecting front tHEF S f acePb?9ehe | AYePUrringe expbeeaYsurf ¥EE8o6F a

second porti ckpparatus o hhe B edEsifeaxt e fgaRe sl r @B harod m@t.eri ah

particles. iy qgrs f may be %ge.circu erential surfaces of a
35 cylinder. Iﬁépgéé d¥£t§%§€§?i%a%?t leeaar8i?Eﬁngﬁéﬁrgé&g?nan oval
surface or a.%@%&goﬁb@d%urﬁgﬁenst Thee bagrobhetrheandossgseckiton adtietihe
portion havi %H@i&é‘%@&f&'? i g‘i)ﬁpeh%eta mSI A o Pr ¢ ndt Ayphared
contour. The tooth or star flanks of this portion are

The manner in which they slide against one another is

dependent on the speed of rotation. At low speeds,

sliding against one another takes place. As from a

certain speed, the sliding zone breaks down; workpieces

20 and abrasive media described there strike one another.
This and the sliding against one another effects a

surface- removing effect.

In the case of the method of the type in question,
25 Dblanks which have at least two portions of different
cross section aligned axially, one after the other, are
treated. In a chemical electroplating bath, particles
of a hard material are embedded into a metallic
delimiting layer on the surface of a first portion
30 which has indentations or the 1like, the particles
projecting from the surface of the layer. The exposed
surfaces of a second portion remain to the greatest
extent free from hard material particles. The expcsed
surfaces may be the circumferential surfaces of a
35 cylinder. The base of the cylinder may be a circular
surface, an oval surface or a hexagonal surface. The
base of the cross section of the portion having the
indentations may have a serrated or star-shaped
contour. The tooth or star flanks of this portion are
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- WD 98/ 46806 PCT/ EP98/ 02000 -2- to be
provided with an enbedding of hard material particles. The application of
hard material particles to reduce the wearing of workpieces or to increase
friction is ke@vwB/46806ti cul ar in t he case of heavy- BCTJEP@SFaciode parts
and also in the case of tools. i s- aEse known, however, to reduce by

such Measur es, § e Susgeplidid | ko ar o i BRL4] ONSe OF QLN1Ch KRS O

metal lic obj areé subject to fon of- pressure. In the case of
known met hodspartelges- of Thie appliwatiipineces haed maeendelt @apsicdased nust

be covered by;geanzule ! @ﬁgue&eé’flrtl@e d KGorkph@kesXxagpl &0 kLaicd=aren
pat ent appllcatlon 29 20 shows a nethod by which particles are

i nt roduced |nfE#%.h%@aPss&F¥é%b5%y ﬂ%%hkc%ﬁa¥oéaH§P%nﬂﬁﬂ%|HB E&AFERt . From

patent speci fdgeyi macﬁ5ne2§a55s054m aalrmi hod thekrawe idf whoehst he 13t at or
bl ade of a turbinf i s, coated er of nmetal with |ncor§orag$d
&> &r ed by

forei gn partitfedlSPnkPRFE/ ¢ gevgﬁVy N&FLBIGT s BFCP hBeBPY
a cl anpi ng devuseepeitni hitycdat edka20oAn puteicinsof of hetherentypesi ofto find

a met hod of th e.in on ch il di o parts of
t he wor kpi ece, g%%%gldes @ﬂgS#%gsth?k par%hcﬁ gﬁggkang%d g%%t%n%? E
gradual |y vargrésssree oVerthaecase efibkagiwonmephodhe wegkphnecef T hﬁs |s

achi eved 1y awgykﬁié’ééyﬂléfa@fa%aﬂlﬁ bsi Bg Ebgebyd mAkkedeareuadedn oy

rotating drumin a dispersion of hard material_particles kept suspended in
the 30 el ectPePphat Phg Yacqed i9r stl® alkgy t nERT haka™Rater il@1dEPE ! es

adhering to tlb@t@pwoa@@m@ém@as DRN2be Foanosiesty agal mnehshdd]eopl ami<ghr ubbi ng
agai nst one an 35__The orresggnd5E§ y. pretreated ﬁre ased,
r

t
rinsed and p|%§¥€ﬁc£?§nﬁ§eaﬁ FerE ge e §ufﬁ?ﬁe & BFGNS in the
wal | s of whi cbfopenabhlyy anpplgingdcufhese.afeomnphicentt ls@pecifa cditamet er of

the bIanH%, S§8t§§t054, a method is known in which the stator blade

of a turbine is coated with a layer of metal with
incorporated foreign particles. In this case, only the
portions of the blade covered by a clamping device
remain uncoated.

20
An object of the invention is to find a method of the
type in question which, while avoiding covering parts
of the workpiece, provides coatings, 1in particular
diamond coatings, which gradually vary in size over the

25 subregions of the workpiece.

This is achieved by a multiplicity of blanks being
freely rolled around in a rotating drum in a dispersion
of hard material particles kept suspended in the
30 electroplating liquid in such a way that hard material
particles adhering to the exposed surfaces can be

removed again by the Dblanks rubbing against one
another.

35 The correspondingly pretreated, degreased, rinsed and
pickled blanks are filled in 1large numbers intoc the
drum, in the walls of which openings are formed. These
are smaller than the diameter of the blanks, so that
the latter remain as intended in the drum. The filled



"the latter remain as intended in the drum The filled WO 98/ 46806

PCT/ EP98/ 02000 -3- drum is lowered into the electroplating nedium
and rotates within the sane. Wthin the electroplating nedium the
drum per f or Ten@ A8 46808/’ enent s, taking the pretreated peaykpovy/dhoob. The
el ectropl ati ng rredi um 5 passes through-the- openi ngs in the druminto the
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surface of the bl anks t|on 0 ect here that
the hard mat R¥eFreaFed cpéénkédh’é-rtihnglt-to Thige ees@@@@@lafsmq aBediupf the

bl anks ar g r esmyask amwuéw the a@;@m& éumlﬂﬁeoamhel%éo Ehankétagﬁl nst

one anot her. er han material particles. remain in
the region o"’}n%m‘ém@?%oﬁlégovxﬁf’eﬁaﬁ*ﬁewflltg lsg‘k? W%@?&%ﬁ?% heshipra&ds. In

ot her words, Iw ablgasmlontds ake® pébeetrdpldt Sng egieddiun50 thate tie idesired

fricti I 20, chi,eved the

g(ralngriatlolng ‘gi %&%oen % slr%”tsoélge% har : Vq{\?po a{'%r§/n°tfl|°ﬁl| s#ﬂ éardnarrel y

t hat un\/\orkednmtrceﬁls Laaletmleesnandnat metwdrlkpi exemonientusedBash ahe

advant 2990 | The{iPL IBLAAMon SR OLANIne! af G LMEN O e 07 dEE € ha
cle ensi

the hard mater]a part| °n 'the sane
el ectropl ati iEPRYIAA o1 BRe ABrfdepositt &de &iaadix-at |ngerr1§‘éha‘hnsmf| s

provi ded. Tthes Keers Hae haed dmtsdd aheEér tiHdteSthen isPenateribh the
el ectropl ati ng nedi um urthermpre, the drumis formed to be of

cylindrical LGP | QORFTIN vé?  &BSut ©XPPS8d  RYFE26RSal PY  TBPsposed
axi s of rotklamks areFaemexadplagain hey dten mnyulaaveruh&)mg)saf the

secti onahky p(gi Qagggﬁﬂggurc}n@ya%{:ﬁ duri A9 rgtat | gger };[ahned dr um, there

S establlsh good r
hard materlal particles remain in the region of the

grooves which are flanked by the working surfaces. In
other words, no abrasion takes place in this region, so
that the desired frictional particle density is
20 achieved there. What is generally regarded as
disadvantageous in vibratory finishing, namely that
unworked pockets are present on the workpieces, is used
as an advantage 1in the method according to the
invention. In order that the hard material particles
25 occur in the same density in the electropliating medium
and are not deposited, an agitating mechanism is
provided. This keeps the hard material particles in
suspension in the electroplating medium. Furthermore,
the drum is formed to be of cylindrical shape and is
30 driven about its  horizontally disposed axis of
rotation. For example, the drum may have a cross-
sectionally polygonal contour, by which during rotation
of the drum, there is established good rolling around
of the blanks accommodated in the drum. It is possible
35 in this case for the drum to be filled with blanks
approximately up to half-full, so that a large number
of blanks can be coated during one coating process. It
is of advantage here that the rotating drum is fully
submerged in the electroplating medium. The



of the bl anks accommpdated in the drum It is possible 35 in this case
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optimum coati ng advantage for the
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there 1is swt mat ching brea In  which
the hard %ﬁﬁ"i/ HAYET i t hITIkP‘e tllréyélrecf’ﬁoppé?kﬁé néHFaFﬁiiLﬁﬁéE pl ace
Bef ore coati ngapxtdmartﬂsanmefedialimtirhﬁ iy afer degesasediamphekl ed
and treated nuclgat i at nickel . strike) The appar atus for
carryi ng out (%J%e r?rset ho % izlgl%qelbngglhg EF I3 L5y THeSt &l tt}}%tdi%g um has
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advantage for the movement of the drum to take place

with intermittent breaks. After a phase of rotational

movement of the drum of an appropriately long duration,

there is a suitably matching break, in which the

20 adherence of the hard metal particles within the

electroplating medium takes place. Before coating, the
blanks fed to the drum are degreased, pickled and
treated in a nucleating bath (nickel strike). The

apparatus for carrying out the method is distinguished
25 Dby the fact that the drum has a polygonal cross section
with journals extending from the end walls of the drum,
one of which journals can be brought into coupling
connection with the rotary drive of the drum. For
removal of the drum from the electroplating bath, the
30 coupling connection between journal and rotary drive is

released, while the coupling connection between these

parts is established when the drum is inserted. The
openings for the electroplating medium to pass through
are provided in the walls of the drum. This

35 electroplating medium is situated in the tank, which is
provided with an agitating mechanism in order to keep
the hard material particles in suspension in the
electroplating medium. The workpieces produced by the
method are created such that the exposed surfaces are



“renoval of the drumfromthe electroplating bath, the 30 coupling
connection between journal and rotary drive is released, while the coupling
connection between these parts is established when the drumis inserted.

The openi ngs yProd Msgdgct ropl ating nediumto pass threpgghedbg/opbeyi ded
in the walls of the drum - 5Th|s 35 electroplating nediumis

situated in t t ank provi agitating nmechapjsmin
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material by wdypd&dy thdi séhdgapl 69 ﬁét@@iélabwbisga@arg)f fihesdnagves,
however, in such a \ggé t hat the surfaceg&ensm of hard terial 10
particles rftﬁrsé%\sé EbRartisSuPREIIgR o Chas8roovespe RAYEt& I velBur f aces

are not di saohmm agewidyy thas, the isurfdderdéheitegiodn re memeteallrom
her e tha Eﬁér@é’ tag!Ledcre s a\%)rev%dcldé h%r% ”%%%E'v%l grt i cles H%
[ y of I ¢

achi eved e surfac ensi b mat eri a es bel ng at
| east ten tueﬁsfsecmee% smfactema ammcﬁiac@ssmvm@aq;@mdby hehighatti Ast he

region of thegueare Base: reqile ShORGA! EehOLANKE-GRY REral Bnkar ety of

shapes. For exanple, th the size encl | Eort I on havi ng

t he i ndent at.%%‘faqwqdke frayayanghdve hpxd dﬁa%%@p%]d e@r tFtageds
Cross- sectlora?éhlcéxféd)urbyl nchde shesdoBNtd@hsstgh bEanksrdespalkirably only

;23/ zsrrg%sgﬁoe{)%t r-shg)(%gdgportlcin &ﬁs}_’ecggge%l\/}ﬁnetsh Eggsabggmt%n reS|dstant
faces of the land than that in the region of the grcove
base. The elongated blanks may be of a wvariety of
shapes. For example, they may be the size of a pencil.
The portion having the indentations or the 1like may

20 have a star-shaped or serrated cross-sectional contour.
In the treatment of such blanks, essentially only the
serrated or star-shaped portion 1is coated with the
abrasion-resistant and/or abrasive surface. The
exposed parts remain free from coating. If the method

25 is applied to screwdriver inserts, the second portion,
formed in particular as a profile of hexagonal cross
section, remains to the greatest extent free from hard
material particles, while the working portion having a
cruciform profile receives coating at the flanks. It

30 1is also of advantage in this case that the method of
production can be seen from the finished products on
account of the gradually varying hard material particle
density on the various portions. In the coating of
such blanks, the slight coating of the end faces of the

35 1land and the increasing hard substance particle density
towards the base of the indentations act favourably on
the "cam-out effect". Such diamond-coated blanks may
be gold-coated for passivation of the surface.
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t he surfagre. WD 98/ 46806 PCT/ EP98/ 02000
-6- The nethgd, the, apparatus_and.the product praoduced by the nmethod of the
appar atus ar E*8%pFatne h%%?oﬁpoﬁngﬁé-ﬁﬁgigngﬁéé 9$£%8&3 | AFGY Ekbddi ment
illustrated in draw ngsrewdrihech:imsdrgureltih showscrioserd argedype
representation a view . SCr river insert with a cross-slot type
wor ki ng end, 10 Figurggﬁgliﬁogﬁg’the section along the Iline 1I-I1 in
Figure 1, Figure 3 shows in extrene enlargenent a cross-section of the

wor ki ng gnd ERghRe HediRPwel TheOLKIRIohS along the 13Weface-1Figue 4
shows In schemati ¢ representation a longitudinal section

t hrough the apparatus F&8U&artying out the nethod, and 20 Figure 5 shows a
cross section through the apparatus. The apparatus for carrying out the
met hod accorgtn% to . . .
igire 3 shows in extreme enlargement a cross-section
of the working end in the region of a working

15 surface,

Figure 4 shows in schematic representation a
longitudinal section through the apparatus
for carrying out the method, and

20

Figure 5 shows a cross section through the apparatus.

The apparatus for carrying out the method according to
the invention has a tank 1 with an upwardly facing tank

25 opening. The tank end walls 2, 3 carry bearing shells
4 and 5, respectively, which project into the tank
interior. They serve for receiving journals 6 and 7,
respectively, which extend in coaxial alignment from
the drum end walls 8, 9 of a drum 10. Insertion of the

30 drum 10 takes place from above, the journals 6, 7 being
received by the bearing shells 4 and 5, respectively.
A securing means (not illustrated) has the effect that
the journals 6, 7 remain in the bearing shells 4 and 35,
respectively.

35
The drum 10 for its part can be set in rotation by
means of a rotary drive 11, the journal 7 facing the
rotary drive 11 being capable of being brought into
coupling connection with the rotary drive 11 for this



the invention has a tank 1 with an upwardly facing tank 25 opening. The
tank end walls 2, 3 carry bearing shells 4 and 5, respectively, which
project into the tank interior. They serve for receiving journals 6 and
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illustrated. The coatlng of a screwdrjver bit g?veﬁ ‘%& exanpl e
for the appl IF*HRGIE of 1% he 3Ret REETG Y n TRED 3513 at 4§ destHiPed abBove,

particles laafomnodated within the tank 1 and is schematically
15 illustrated.

The coating of a screwdriver bit is given by way of
example for the application of the method.

20 In the apparatus described above, particles 17 of a
hard material are applied in a metallic delimiting
layer 18 to the working surfaces F of a working end 20,
provided with grooves 19 and exposed surfaces, of a
screwdriver insert 21 in such a way that the hard

25 material particles 17 protrude in certain regions from
the surface of the layer, cf. in this respect Figure 3.
The working end 20 is shaped in a cruciform manner in
cross section and serves for engagement with cross
slotted screws. The grooves 19 are flanked by land

30 areas 22, which rise in frustoconical form in the
direction of the shank 23. A polygonal portion 24 is
connected to the shank 23, portion 24 being hexagonally
shaped in cross section.

35 Before applying the hard material particles 17 in the
metallic delimiting layer 18, the blanks concerned are
subjected to a pretreatment. This takes place in the
drum 10 removed from the tank 1. The blanks are

introduced into the said drum until the drum 10, which
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drum 10 is an el ectroplating |1 qui
fully receiving the drum 10 is an electroplating liquid

which has a nickel component. The hard material
particles 17 are kept suspended in said liquid by means
of the agitating mechanism 16. As far as the hard
20 material particles 17 are ccncerned, they are diamond
grains with an order of magnitude of from 10 to 30 um.
After introducing the drum 10 into the tank 1, the drum
10 rotates with intermittent breaks. This means that
at intervals following a phase of rotational movement
25 of the drum, there 1is a break in which the nickel
component of the electroplating liquid is precipitated
with the hard material particles 17 in the form of
metallic nickel (delimiting layer 18) on the surface of
the blanks. If the rotation of the drum 10 is then
30 continued after the break, the motion of the drum and
the blanks rolling around thereby cause the hard
material particles 17 adhering to the exposed surfaces
of the said blanks to be removed again by mutually
rubbing against one another, the grooves 19, and
35 consequently the working surfaces F located there,
being largely excluded from this removal of particles.
In the course of one cycle, the coating thickness on
the working surfaces F then increases. It can be seen
from Figure 1 that the surface density of hard material
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hard material particles. The surface area density
present there is at least ten times less than that in
the region of the grooves 19 of the working end 20.
This low surface area density of hard material

20 particles in the region of the fixed end does not have
a disadvantageous effect on the fitting of the
screwdriver insert into a corresponding receiver. In
the inserted position in the receiver, the slight
coating with hard material particles even leads to an

25 improved seating of the screwdriver insert in the
receiver. Figure 1 further illustrates that the
surface area density of hard material particles 17 at
the land end faces 22' 1is also less than that in the
region of the base of the groove. At the land end

30 faces, the surface area density of the hard material
particles 17 is at least ten times less than that in
the region of the base 19’ of the groove of the working
end 20. This low surface area density of hard material
particles 17 at the land end faces 22' even improves

35 the seating of the working end 20 in the slot of a
screw to be turned with it.

After the appropriate residence time of the blanks in
the electroplating medium 15, achieving the coating of
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blanks are freely rolled around in a rotating drum
15 in a dispersion of hard material particles kept
suspended 1in the electroplating liquid in such a
manner that hard material particles adhering to the
exposed surfaces can be removed again by the blanks
rubbing against one another.

20
2. Method according to Claim 1 or in particular
according thereto, characterized in that the hard
material particles (17) are kept suspended in the
electroplating medium (15) by means of an agitating
25 mechanism (16).

3. Method according to one or more of the preceding
claims or in particular according thereto,
characterized in that the drum (10) is formed to be

30 of «c¢ylindrical shape and is driven about its
horizontally disposed axis of rotation.

4. Method according to one or more of the preceding

claims or in particular according thereto,

35 characterized in that the drum (10) is filled with
the blanks up to approximately one-half full.

5. Method according to one or more of the preceding
claims or in particular according thereto,
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coupling characterized in that the hard material particles

15 (17) are diamond grains, in particular of an order
of magnitude of from 10 to 30 mum.

8. Method according to one or more of the preceding

claims or in particular according thereto,

20 characterized in that the movement of the drum (10)
takes place with intermittent breaks.

9. Method according to one or more of the preceding
claims or in particular according thereto,
25 characterized in that, before coating, the blanks
are degreased, pickled and treated in a nucleating

bath (nickel strike).

10. Method according to one of Claims 1 to 39,

30 characterized in that the drum (10) has a polygonal
cross section with journals (6, 7) extending from

the end walls (2, 3) of the drum, one of which

journals (7) can be brought into coupling
connection with the rotary drive (11) of the drum
35 (10).

11. Method according to Claim 10 or particular
according thereto, characterized in that the drum



| connection wth the rotar !“ﬂ ‘m ‘mre drum 35 (10). 11. Method
according to dai m a\ ﬂmm according thereto, characterized
in that the drum
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towards the base of the indentations.

13. Method according to one or more of the preceding
10 claims or in particular according thereto,
characterized in that the blanks are screwdriver
inserts, the exposed surfaces being formed by the
polygonal surfaces of a hexagonal profile and the
indentations being formed by the clearances of a

15 cruciform profile.

14. Method according to one or more of the preceding
claims oxr in particular according thereto,
characterized in that the hard material density on

20 the flanks of the indentations increases towards
the base of the indentations.
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