; KLe3e(7(4<(d6LT&, SOLID STATE MATERIAL The invention relates to
processes e treatnent of solid state materials, including steels
struct uraj/[l//@l]l///wmmﬂm conductor materials, dielectrics, ferr ?86’3’,‘9 2003
pi ezo- ceram |s etc., with the aimof inparting inproved
characteristi'¢®ot«o them. | T can also be used for the treatnent of

conponents (articles). Prior art One of the known directions in the
treatnment of solid state materials with the aimof inproving their

characteristics is to provi d§ORIDISEAAEMATERNALhe surface | ayer of the
material of certain additives to inprove specific characteristics of the

mat er i almmmﬂmuummu ar, its strength. There is a known solid state

mat eri al hip Certificate No. |220104), the layer of which
close to the semfsace contains an ab$fibeelpeX fstd gol d as an additive. . ; The
problemw th this material is insufficient strength, due to the absence of
regul ar ordering of the crystalline lattice in the regions close to the

surface. Therkheiisventionowiates ol prdcashest for thet @eatmbnt(0f.sMid RarashehielkimcluMidg
Rakhmankul ov. and A P. Tsisin, "Technol ogy of casf{ing under pressure"”, .
Moscow MEFERT GigFypel alays, Sﬁtm%‘%emft ﬁf@yt?ra%r Bilectiiioe fodhsaeies sarghic
surface c i n ] g : }

a1 U U S o I B BB Re Rap EREP ROt 19 HeEPT] i Ao be
absence olusedefgultlertreatd@rt iofigomforich® (antigktnl Line |lattice in the regions
close to the surface There is a known piezo-ceramc material (USSR

Aut horship Certificate No. 1172906) on the basis of a solid solution of
oxi des of zirconium |ead and bariunh"%ngu#ayer of which close to the
surface contains an enhanced concentration of |ead (by 0.5-0.8% overall),
which |l eads to the formation of additional surface centres of
crystallisation. However this material too has insufficient strength, due

to the absen&¥edi thekpewn doedieps Hythsflraatiaerd of spbid Flakrempigripls vethothetaim of

monocr yst ' y .0 the surf hayers, 20 June 20 ubstance of
t he inven?#@%oﬁﬁ%%g¥Qﬁﬁgggbagsdgufﬁggwﬁvgﬁfﬁ%ﬁnﬁg1ednﬂﬁfggggﬁéégFﬁgﬁ h of
the mat er nalterly of b&alid hidEtieHs 18 NEpRalsp@vifietharg t@fstither inkichtadial Clnysil@dd-i ne

structure of the material in its layers close to
lar, its strength. .

There is a known solid state material (USSR Authorship Certificate No. 1220104), the
layer of which close to the surface contains an admixture of gold as an additive.

The problem with this material is insufficient strength, due to the absence of regular

- ordering of the crystalline lattice in the regions close to the surface.

There is a known solid state material (V.M. Parashchenko, M.M. Rakhmankulov and
A.P. Tsisin, “Technology of casting under pressure”, Moscow: Metallurgiya, 1996, p.
187), the layer of which close to the surface contains an admixture of boron, carbon,
sulfur, chromium or aluminium as an additive.

The problem with this material s also the absence of regular ordering of the crystal-
line lattice in the regions close to the surface.

There is a known piezo-ceramic material (USSR Authorship Certificate No. 1172906)
on the basis of a solid solution of oxides of zirconium, lead and barium, the layer of which
close to the su’rface contains an enhanced concentration of lead (by 0.5-0.8% overall),
which leads to the formation of additional surface centres of crystallisation.

However, this material too has insufficient strength, due to the absence of regular

ordering of the crystalline lattice of the monocrystalline grains in the surface layers.



the surface. Another aimsolved by this invention is to inproyeJanspess fic
characteristic of the material) nanmely the magni tude of acoustic | osses,
which is fundanmentally significant for piezo-ceramic materials. These

probl enms are solved by the creation of & structure in the |ayer close to
the surface of the solid state material which is new in principle.
According to a first aspect of the present invention, there is provided a
process for treating a solid s$aistametodthainveatiamact eri sed by the steps of
providing a blank of solid state nmaterial; formng pores at |least in the
surface |l ayer of the blank material, said pares having a dianeter of up to
200 nm and_TGRITH PGl didn@ TP HeSin@nefnds 1l CAENIneHLREM A thOhnaBlrich b 1hETReo-
material, as that of the blank I1n said pores. According to a second aspect
of the prdasemdiodahvederingnf theh@ital cs/sfatlowi sti@dtuge pF the @sserfablin its égterndose to
conponents, conprising the steps of formng pores at least in the surface

| ayer of theygrlegeeri al from which the conponent being treated is made, said
pores havin i 0 . . for.m f t g f nt
material or g%%tﬁléﬁglagﬁ%%r?a%gr@gﬁn%@ ﬁgk t(g# H;kﬁg’ec%k onen?t}aq%cr%@résgilcdgggh%es.
Accor di ngndteria, hdimdld thspaghinek dffeomitiedesiks, wviehtd findathb@hRy sRajficat ed a
solid state material, characterised in that pores with a dianmeter o f 10 to
200 nr c3 PifZe-CHMEMHErals. 20 June 2003 3a least in a surface |ayer of the
material, a j | f i el a re f. I ofres.
Accordi ng tgql 3&# S%ﬂhié%e%‘ﬁ"% i’ﬁé‘?g&ég@{‘\{% fian%/%l%tulﬁgﬁ%‘lQﬁﬁg?}lg?icg&grtgv{h ed a
solid st aufacerifehd slid sthahReirRl WakM ik Rewh@prinaples Wi th a dianeter of i0 to
200 nmare forned at least in a surface |layer of the material, and fil-anent
of the saAofdihgts alfirs BpbatidTaRé prdedtiavamtions theld & plokitedud praekssefopodi ment s
of the invention consists of pores of nanonetric r ' cross section formed
in the suretiagaselydstalgimatp@alnehamacterised by the siépsét er up to 200nm) and
filaments of nanonetric cross section (up to 200 nn) located in the pores,
made of another material or of the sane material. For the initial material
for prodygbii@ingMpIaRE S dofiltl siied fatelibf surface layer structure, any solid
state crystalline ceramc material (including solid conposite mxtures) can
be used. The initial material may be a conductor (e.g. copper, nickel,

titan umfommSt'eg Ip)orézrat ?cast in the surface fayer of the blank material, said pores having a

diameter of up to 200 nm; and

forming filaments of a different material, or of the same material, as that of the blank

in said pores.

According to a second aspect of the present invention, there is provided a process for
treating components, comprising the steps of:

forming pores at least in the surface layer of the material from which the component
being treated is made, said pores having a size of up to 200 nm; and

forming filaments of a different material or of the same material as that of the

component, in said pores.

According to a third aspect of the present inveuntion, there is provided a solid state
material, characterised in that pores with a diameter of 10 to 200 nm are formed at



sem conductor (e.g. silicon, gallium arsenide). The fornmati or2®iure 2003
"nanofilanment.laid in nanopore" structure facilitates a signiftcant
reduction in the Level of acoustic |osses of the solid state material and
an increase in its strength due to the three-dinensional ordering of the
crystalline structure along the boundaries of the "nanoftlanment laid in
nanopore" structures. For piezo-activg nmaterials, this effect leads to an
increase in the quantity of domains) %etgolarisation vector o _.f which
is.align # gefuriace daer of She rartendls and Plamees o Laghifforegt MAETHHMG Such
metal s as._ sl lver old, platinumor copper should be used as the materi al
for the ??ﬁ&%gﬁyg: 5F9pigzo-ceranics. 2ﬁother object of the invention is a
process for the treatnment of solid state material consisting of formng the
said "nanoftlanent |l aid in nanopore"” structure in its surface Jayer. In

this) thddaremding fooh fayrthaspest of dhroprssent dnvasgioncthers s proyided @ lidcstatec o

erosion treat t of the.surface of..the.bl L t he

i tting SPeh il el RERs gl ¥ Rider ol 1018 B8RS ek tornliac,
filament 1¢38i @rd sthcface [a98r JURE nPid@ial 4ind fildinkhEof Al Sfhe Blatddud atfoemicdon i s a
process for the treatnent of finished conponents (articles) of solid state
mat eri al & hepofesy ni ng the sai d "nanofilament laid is aanopore" structure in
the surface | ayer. Exanples of the inplenentation of the invention. Exanple

L.: Pi ezo-ceranihe stiuctureret eémbbdimenirnifiné @vention parsists of\parep aif eanametricor ned

on one of the epdfaces  of .a piezo-ceram.c bl ank, pr.oduced. by s r

t g‘c hnol oé’{/os(spsreéggré g’"ﬂi‘?ﬂ y4) -"},ﬁeglﬁ% I2yex r°3] éhwn[aﬂerﬁl, nvﬂglr &Pg\eﬁrr@d%og?%n%

t enper at wind filahbéilts ahshronetitadrbys sautibe d)p y200en)beated ircthle pares insadenaft hod
using a first r?be of ng nt diapeter 20 nm nade of antinony sul foi odi de
(SSbl), li'/‘oﬁ'\?bg\a&ﬁrﬁborpﬁl LR Mt i ve polarity (pitch of treatment - 600
nm nodifying voltage 4 V; treatnent tine for each pore - 400 nsec). A

second probepomadenfial slakarein f(ﬁ‘}%c&&ucﬂ{g?‘fﬂ%t(ﬁﬁteﬂiﬂ (ith this Sub@Be ESRE strtbddlt,

pul ses of positive polarity supplied, to formnanofilanents of Ag in the

for med naawypsmlidsstiy arystallime hodmed matal (inohndprsesdljsh canpapite (pixtedes béan be

treatment - .6 ttm nodifyin olta 2 V. treatnent tj f.or eac ore
600 nsec)YShel fsoldital Wtﬂdﬁdf“%f ﬁ"e af‘i"?‘é‘t“iﬁ%{f‘%e@é’ﬂﬁr’ ﬁc&ﬁlegﬁ?%mg'arsﬁcb Ot
W th the @hficifduos (ERMIRGR! #Ifigh alegidepcope. The concentration of pores
averaged 3 pores per pnR. A piezo-ceramc plate treated by the described

met hod was sy &station of at“wdyofilamest lnidnigt tanpbere A sirngust faailitdtes Tisigaifpeagt 3100
n/ M2, whereas t.he stre h of .an anal ogous,.pl ate whi ch had not been .

Sub] 66t ed o8 1 JEhih foqisiS Bsas v frzotd e il AR RaTIREEF OB | ng
coef fi ci eplehgtthlied th Shé rl!{f%éﬁﬂlln)!nd%&lp%rhé&%abf tifle t&%tﬂﬁh&%t&&&@%l&@uﬁé Ic

| osses in the material) increased fromO. to 0.8 Exanple 2. Metal with

sem conduwiuodaries| efrthe t'sanb filaindn [4ithen panapore  Titeciunést i Bir piedcendtivie msterials,
t ungst en. Portes of cross secti.on 10-2Q0 nm are folrlrreq i.n the surfzcr‘:@ﬁ f the
&9 p9 t

t ungst en g effegllseds Qran ipererssdn thinquanily 3% PRFURREer ° of

I ength '99@1%\3991%[{9@@%&5@%@& ifﬂ{éingﬂoﬁlg&gnﬁllmd.ﬂmﬁ e d@deon of pores

a~-erages ~ pores per iTament material 1s silicon. The strength of
studi ed t ungaichmmethksessilvdrppdld] platinae odtopgee shadd bk idsedrenthel raatdriainfor the
nanopore”_ structure was 3600 ti/mR2. Wth the use of the "nanofilanent laid
in nanopcfﬂ@“efstﬁlf@dllﬁﬁoe@%@s-strength after treatnent was 4400 n/mR2. The

coefficient pf acoustic.losses in the materdal t her epy .r % e

average by Zg%t%{a%ﬁ?% %.‘QMVSP“% B Bfogfsgctlto F iﬂ(‘:em%?ar%ﬁ%tn ttsaélqhgle gﬁ%n[g?ﬁ%gal

pores.  cdfkistipeol @ing the said “nanofilament laid in nanopore” structure in its surface
layer. In this, the formation of the nanopores can be achieved by the electrical erosion
treatment of the surface of the blank of the material, and the filling of them with nanofila-

ments by local ion precipitation of the filament material.



The initial material is tungsten Pores of cross section ' 0-?00 nmare
formed in the surface of the tungsten to a depth of | 00-1000x¢anetlv@3ports
are filled with tilaments of Iength | 00-1000 nm and cross section 10-% 00
nm The.concentration of pores averages 3 pores per p.m. The filanment
material is sulfur. The strength of stugied tungsten wire w thout the use
of t'he "'nanofilanment laid in nanopore" structure was 3600 n/mR2. Wth the
use of the "nanofilanent |laid in nanopore" structure, after treatnent, tht
strength was AX(fhdiobjitt of theinoeaiohi .€h pricesffoamoe ushtnenl OSHEshddrotripondrad er i al
was thereby r duch on average by 20% 20 June 20%3 6 CLALIM 1. A process
for treati@gclesssfsalid siRicematerialbi by forping det B skpoplpmenk lad dpsragppore

Provi di ng g@nbhahiq tﬁg Sﬁfq‘lcg flystate material; formng pores at least in the
surface |l ayer of the blank nmaterial, said pores having a dianeter of up to
200 nm and form ng fil &wantpdesaff the v plementatiomaf dreiiaventom. of t he sane
material, as that of the blank in said pores. 2. A process in accordance
with claiml, whereby several nanofilanments are forned in each pore. 3. A
process i NEaagA¢ dapego-WedificChith fetal BlanatsWigli€pored.ne pores are fornmed in
the material by electrical erosion treatment, and the filanments are forned
by | ocal ion Nemoppysistagg fosmedpn ohe of tHeandfacesnaft aepicad-ceramicsblanlo producedrby
accor dance_w n clains, to 3 where he.mat.erial being treated is a
ceranic rnal&}é\{rd:éi rg’l ,%C%[hog‘;gtyh PR RIEAT CHA lecrlczflréei g"ﬁ%‘?ﬁ.r g, é)rﬁ\d ﬁrgé%[gg‘%rati“ﬁe
accor dancej 450t arDyrai254b1RE) by e BlechRar &bslod RRthFBLWSInk Al fildEpra8e bf f}ﬁﬁted is
a piezo-ceramc material. 6. A process in accordance wWwth any of clains t
to 5, wherdigipeten0 i, ampslatol patimonpisulifeiodide (b, by spplyingerwsdsrolanegatitance
wi th any of ,clai 1.to 5 whereby the filanent raterial  |.S | d. 20 June
2003 75, Bt arkCadienl oot rofione, HBRL# Rt e W gt e
filanment nedgerhsat). | & Rtald frupe, idadedRIOGEPSEint diadlete? IBARNAR ishem usddly widh
clains 1 to 5, whereby the filanment material is copper. 10. A process in
accor dancePukies RE pesjtivstpodaridy prpplicd to fpray eanpfifamentseaf ety i) the &rmgd maeeposss | s
nmetal, an f n rial.i: . ' 0 eriak . rocess
i n accor daXé‘ggvﬁekl{?agﬁ}écgﬁhﬁ’é‘%c%m@%?plt\?vﬁgr grg{/{ﬁl.[‘éﬁ% %{%‘&’i é{)&b’éﬁl’%éﬂ?@ggt ed is
met al , andVithatrhédt aimenfor eschapod 600eiset). (Thaglositivaing of the fAsipamIC66hdS frobes
treati'-ng conponents, conprising the steps of formng pores at. least in the
surface | g&@ﬁlmg@ opf withdherid Af & scapripg fungel migroscope.  The concentration of pores

averaged 3 pores per pm’,

A piezo-ceramic plate treated by the described method was subjected to study for
strength (breaking strain). This was 3100 o/mm’, whereas the strength of an analogous
plate which had not been subjected to this treatment was 2200 n/mm’.

The electromechanical coupling coefficient, which is inversely proportional to the

value of the acoustic losses in the material, increased from 0.71 to 0.85.

Example 2. Metal with semiconductor filameats laid in the pores.

The initial material is tungsten. Pores of cross section 10-200 nm are formed in the
surface of the tungsten to a depth of 100-1000 nm. The pores are filled with filaments of
length 100-1000 nm, cross section 10-200 nm. The concentration of pores averages 3
pores per pm”. The filament material is silicon.

The strength of studied tungsten wire without the use of the “nanofilament laid in
nanopore” structure was 3600 /mm?®. With the use of the “nanofilament laid in nanopore”
structure, the strength after treatment was 4400 w/mm’. The coefficient of acoustic losses

in the material was thereby reduced on average by 20%

Example 3. Metal with dielectric filaments laid in the pores.



conponent being treated is nade, said pores having a size of up to 200nm
and formng filanents nade of a different material or of the_sane naterial
as that of the conponent, in said pores. 13. A process in actHIWerrd93vi t h
claim12, the pores are forned in the material of the conponent by

el ectrical erosion treatnent, and the gilanents are formed by | ocal ion
precipitation of the filanment material. 14. A process in accordance with
claiml2 or 13, whereby the conponent being treated is made of a ceranmc
material, a . fl . [ LS 1 Al 0y 2003 .
process in g@%é& %%@%éa?t tgﬁ%ﬁgfqﬁfgiﬁggﬁg;?ﬁ“%ﬁjoﬁﬂgﬁgb%kfﬁgn%gﬁﬁﬁﬁent
bei ng tr eafed df shemadgstaf topd &spoh 6£1 307 80Eh erTital pordstare Allpd 0&@SKHlaindnts of
accordance with any of clainms 12 to 15 whereby the filament material is
silver. kngthaAl QG- Hi0swn apd grosbregiine d Ovi0P momnyhe Fondenirafioniaf pogesayeraghes eby

the filanment material 4 | d., 18.: ocess in accordance with any of
cl ai ns 1§°rte(£)pfréglg\i\h&ee%lémg%erg?tfﬁ‘gﬁseﬁf‘ﬂfﬁht erial is platinum 19. A process

i n accor danq@eWehigR WY sbfdicd RinfBed viteowikhoutWhe ned Y f ke fdnbAlR¥nt 1R8 ghi al is
copper. 20. A process in accordagce with claim 12 or 13, whereby the
conponenpatsporey strpetateadasi H0fmamof Wi the useeidthe featofilaaant laidriit raoopdrei’s a
sem cond c&:&t e%%%q|En?ﬁb %cgg Q§s%1b@nPQ%®rdance with claim112 or 13,
wher eby the cog%%nen%“bern‘ Hhedat'ed™i's nadeof metal, and the fil ament
material i s The@béffierRhi bCaddBitR loddes iR the Mahll WasSthetcBy 8IREA 8h average by
characterised in that pores with a dianeter of 10 to 200nm are formed at

| east in28%surface |ayer of the material, and filaments of a different
material are formed in the pores. 23. A solid state material, characterised
in that pores with a dianmeter of 10 to 200nm are forned at least in a
surface layer of the material, and filanments of the sane material are

pl aced in the pores. 20 June 2003 9 24. A material as clained in claim 22
or 23, wherein the pores have a depth from 100 to 1000nm 25. A nmterial as
claimed in any of clains 22 to 24, wherein said material is a ceramc
material, and the filaments are forned of netal



26. A material as claimed in any of claims 22 to 25, is a pPes¥e&%hi ¢
material .- 27. -A material as clainmed in any of clains 22 to 26, wherein
material is silver. 28. A nmaterial as clained in any of clainms 22 to 26,
wherein the filanments material is gold. 29. A material as clainmed in any of
claims 22 to 26, wherein the material is platinum 30. A material as
claimed in any of clains 22 to 26, wherejn the filanments material is
copper. 31. A nmaterial as clained in any of clainms 22 to 24, wherein said
material is netal, and the filanments are fornmed of a sem conduct or
material. 32. A material as clained i CMMof clainms 22 to 24, wherein said
material is nmetal, and the filanents are forned if a dielectric material.
20 June 2003 9aA33.précgss ocfess asatirgai ried sbhid anstaene raftertdl,ai wkaactavised ,
substantially ag gler ei nbefore described. 34. A solid state material as
claimed in any SH&GHCRSI%i ns 22 to 32, substantially as hereinbefore
described. . A fr. Abyitdhg £blafk 5t sodid Pite Materidl;ALOGEVAG+SN

e{vql gb] X] ca] ca] c?}gca] ceﬁ ca] ca] ca] ca] ca] ca] ca] caf] caL(ﬁ}(ca] ca) caJ ca] ca] ca] ca
] ca] caU] ca] ca] ca] clajroaEppagscatddastircthg isurfag layer of the blank material, said pores

Xg@o0) R }xsnid_Z]],calca] eal calcalc ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
cg] cai ca% caj ca]‘c]a}‘éaﬁ‘t%aa]@8%“8?"]‘8@}’%?‘1@‘83’]@@0 ]NU Joal cal ca] ca] cal ca] ca] ca]
PEent $383$) xsni d_Zphfimpdahmads of 6 Al EatmahfeadidladCor] hebaad faletial, as}iebea) ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $$$$WES' ' *(((((O)Y)) ) *P*** +f ++
+$,w,,,E----- | wr ntibe 3 8Hg PAC8a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]c
aJ calca]ca]ca]calcalcalcalcalcalcalcaV]ca]cajca!-".p....H />0H0000
11111QR2222v334v4445, 55J6Ws{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] caV] ea] calic piozadd ahcakdmke aliclalctahc i) ohbeby ceyaal aajcfHAMEAS GHE6
7(7000 formed in each pore.

3. A process in accordance with claim 1 or 2, whereby the pores are formed in the
material by electrical erosion treatment, and the filaments are formed by local

ion precipitation of the filament material.

4. A process in accordance with any of claims | to 3, whereby the material being

treated is a ceramic material, and the filament material is metal.

5. A process in accordance with any preceding claim, whereby the material being

treated is a piezo-ceramic material.

6. A process in accordance with any of claims | to 5, whereby the filament

material is silver.

7. A process in accordance with any of claims 1 to 5, whereby the filament

material is gold.



11111QR2222v334v4445, 55J6W6{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] caPlalPaPe% ca] ca]
ca] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca] cag&W H*10% & ()
-9G'10% & ()-G'10% & ()-z 10% & ()-3S109%&' ()-, 10% & () -

fYWOU (& ()-Wag+i K-"10% & ()-L!'y 10% & ()-10% & ()-3"10% & ()-3 "10% & () -
10% & ()-YS10% & ()-+sNfH.f 10% & ()-,S10% & ()- | F+$10% ({(& ()-)

"10%4 & ()-'y 10% & ()- @nL0% & () - $f #1094 & () - 3N fG<1l 10(

10(1: F10% & ()-8S 10% & ()-7310% & ()-33"10% & () 2f 10%4 & ()- LO10% & () -
erxY:1 10( nlO%& ()-"109%& ()-fY 109%& ()- 109%& ()-3MLOY& g) O$F@ 0% () -
10(r 9! dE81 10A povgesy in aqqomneq V@l 10,7448 (C)lalmo Vo (O) W {he- Hameot' () - !

) XgdE: 1 10( &I%ﬁ_‘%ﬁ(%l t(i/ﬂul()%g‘l "10%&' ()-S
109%&' () - 109%& ? @E 1 10( L610%& ()-s4 10%& ()-sF1109%& ()-/
109%& () -, , SlO%&' () s* 10%&' () EbC 10(s10% & ()-'10% & ()-$3@0% & ()- 10
10 10L@ 10%&' ()- 9 10%& ()-0)yR*?bC
9. A process in accor ance with any of claims 1 to 5, whereby the filament

material is copper.

10. A process in accordance with any of claims 1-3, whereby the material being

treated is metal, and the filament material is a semiconductor material.

11. A process in accordance with any of claims 1-3, whereby the material being

treated is metal, and the filament is a dielectric material.

12. A process for treating components, comprising the steps of:
forming pores at least in the surface layer of the material from which the
component being treated is made, said pores having a size of up to 200nm:
and
forming filaments made of a different material or of the same material as

that of the component, in said pores.

13. A process in accordance with claim 12, the pores are formed in the material of
the component by electrical erosion treatment, and the filaments are formed by

local ion precipitation of the filament material.

14. A process in accordance with claim 12 or 13, whereby the component being

treated is made of a ceramic material, and the filament material is metal.



10(110% & ()-!9%40% & ()-f!940% & ()-fs10% & ()-sS! 10% & (FOr1RRe%}) -
\dEbC 10(f +110% & () - @" 10% & ()-y!'110% & () -

10% & ()-""10% & ()-"10% & ()-_bC 10(S 10%& () - y#f 10%& ()- 10° 10°
10°0"10% & ()-S/110% & ()- " -10% & () - kJdEbC

10( 10%& () - F3LO%& () - y310%& ()-Ff 19%& ()-F! 10%& ()- 10%& ()-Jo NaBbC
10(. 109%& ()-3f, 810%& () - 3L*- 10%<&" () S (10%& ()-! 3#s! 109%<& ()-

31110%<& ()-U 11 dEBC 10( 9, 10%<& ()-96! 109%& ()-410%& ()- 2yl0%<& ()-
3Y1' I 10%& %) - /V109& () - GE@ :
10( " 3" 109&1p) - : Asfprocesvgn (accadanog Wit wpy 1¢foglaims Hodo 115k whereby the

1550 PRI A SRS - 1o -1
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material is silver.

17. A process in accordance with any of claims 12 to 15, whereby the filament

material is gold.

18. A process in accordance with any of claims 12 to 15, whereby the filament

material is platinum.

19. A process in accordance with any of claims 12 to 15, whereby the filament

material is copper.

20. A process in accordance with claim 12 or 13, whereby the component being
treated is made of metal, and the filament material is a semiconductor

material.

21. A process in accordance with claim 12 or 13, whereby the component being

treated is made of metal, and the filament material is a dielectric material.

22. A solid state material, characterised in that pores with a diameter of 10 to
200nm are formed at least in a surface layer of the material, and filaments of

a different material are formed in the pores.

23. A solid state material, characterised in that pores with a diameter of 10 to
200nm are formed at least in a surface layer of the material, and filaments of

the same material are placed in the pores.
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100 to 1000nm.

25. A material as claimed in any of claims 22 to 24, wherein said material is a

ceramic material, and the filaments are formed of metal.

26. A material as claimed in any of claims 22 to 25, is a piezo-ceramic material.

27. A material as claimed in any of claims 22 to 26, wherein material is silver.

28. A material as claimed in any of claims 22 to 26, wherein the filaments

material is gold.

29. A material as claimed in any of claims 22 to 26, wherein the material is
platinum.
30. A material as claimed in any of claims 22 to 26, wherein the filaments

material is copper.

31. A material as claimed in any of claims 22 to 24, wherein said material is

metal, and the filaments are formed of a semiconductor material.

32. A material as claimed in any of claims 22 to 24, wherein said material is

metal, and the filaments are formed if a dielectric material.
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34. A solid state material as claimed in any one of claims 22 to 32, substantially

as hereinbefore described.



