Sur f ace” coat | ng for insulative materials, nethod of o%e’iq]_' g_’_opga,g
its application to screening insulative cases t

invention concerns an insulative 5 material surface To
be nore precise, the i nvention concerns a surface coat g for
i nsul ative material parts designed to assure protection against
el ectromagnetic interference in a corrosive environnment. Said
insulative materials include polynmer materials 10 and conposite
materials of the type including, for exanpl e, but not
exclusively, a resin based on pol yner material with reinforcing
fibers. One application of the present invention is the
production of el ectromagnetic screening for electrical or 15 el ectronic
conponent cases nade of polynmer or conposite materials. The invention
is therefore equally concerned ‘Wi th such screened pol yner or conposite
mat eri al cases for electrical or electronic conponents.
Anot her application of the present invention is the 20 production of a
protective layer, for parts subjected to severe constraints such as
corrosion, that necessitates - the presence of a netal protective |ayer A
havi ng hi gh adhesi on, regardl ess of the external constraints. .
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| ndustrial processes for met al i zi ng pol ymer 25 material parts, in
particular the so-called "wet" process and the so-called "vacuum
evapor ati on" process, and the application of paint charged with netal
particles are al ready known in thensel ves. The wet process
generally consists in appropriately 301 preparing the surface, including
steps of satin finishing and activation, followed by depositing a

| ayer of copper in two steps, the first using chem cal conversion, the
second using el ectrol ysis. The vacuum evaporati on process, very
widely used idur¥nce t NeodeL0g al FYE AEhSulatPRe! Skt i3RR, Y MbthoEl Yo Ni N
2 filmnmof nmetal, generaity atumnuny to _the part to be coat ed
by evapor at i @REH M ARG LbnARdpdds aPRI¢ation nto screeming jingulatiye
fragile. Forcddds reason it is often protected by a varnish. 5

I n sone cases, nequization | S, sonetines. preceded by _an activation

treatnent using an ASrosBhEFPFRTPI IRERFLOD - GORCETRS: yy insulative
Fi nal | y,5 condnedteniea paisuisfacmnstcdtiingg of reé& ndbe more precise, the

invention concerns a surface coating for insulative

material parts designed to assure protection against
electromagnetic interference in a corrosive environment.
Said insulative materials include polymer materials
10 and composite materials of the type including, for
example, but not exclusively, a resin based on polymer
material with reinforcing fibers.
One application of the present invention is the
production of electromagnetic screening for electrical or
15 electronic component cases made of polymer or composite
materials. The invention is therefore equally concerned
with such screened polymer or composite material cases
for electrical or electronic components.
Another application of the present invention is the
20 production of a protective layer, for parts subjected to
severe constraints such as corrosion, that necessitates
the presence of a metal protective layer having high
adhesion, regardless of the external constraints.
Industrial processes for metalizing polymer
25 material parts, in particular the so-called "wet" process
and the so-called "vacuum evaporation” process, and the
application of paint charged with metal particles are
already known in themselves.
The wet process generally consists in appropriately
30 preparing the surface, including steps of satin finishing
and activation, followed by depositing a layer of copper
in two steps, the first using chemical conversion, the
second using electrolysis. _
The vacuum evaporation process, very widely used in

35 the decorative arts, consists in applying a very thin



contai ning netal, for exanple copper, aluminum silver, 10 etc particles
are sonetines wused but have high resistivities and the thickness
of the coating is not controlled with great accuracy.

Techni cal advances and ever nore demandi ng per f or mance

requi renents neans that the current soputions 15 have reached their
limts and cannot be used in many cases. In particular, new
applications of electronics are | eading to the use of portable

equi pnent in nore and nore varied conditions, in particular outside
bui | di ngs, 20f11mntdpdu@taq ageﬂé%lgrgnsélﬁﬁhiﬁum, nae! ¥her §5d St a&@e bkO
various forns rrosi nonen %erlorate
or even destr%?aFﬁ@ ﬁEtQVQEﬂRﬂtl%& in ?hgacuumewgeSFuﬁﬁuﬁﬁnﬁﬁa

copper, and ciamisal fcﬁldletlesrlmzayefthglle. iBdrerthte hebwean itthei pobyten
substrate and_t coating leading to partial or total detachnent
of the I%ﬁ?g?gg%ﬁ Bgtﬂ ngﬁ SHfhe el ectromagnetic protection of

the conponents is ninl| soger easesedmetalization Absolsiosettigfest herecededt
invention is 0 a axi.ng
excel l ent 30 ﬁya.ﬁeé?ggvﬁglgpaggégghgﬁ conggélte naterléﬁrﬂ@ %%%%? gk

wi th remarkabl®e #e%3SR@Hee to corrosion, especially sal i ne corr05|on

provides high quatidyllpfot@sididtive pmait@st %b@&%tlrstt ebfc resins

i nterference and t he, adheS|o of whi %_ i'S not aff engsure to
a corr OSI ve 3%01’1 %{’%ggh for example copper, umlnu S ver,
10 etc partlcles are sometimes used but have high

resistivities and the thickness of the coating is not
controlled with great accuracy.

Technical advances and ever more demanding
performance requirements means that the current solutions

15 have reached their 1limits and cannot be used in many
cases.

In particular, new applications of electronics are
leading to the use of portable equipment in more and more
varied «conditions, in particular outside buildings,

20 introducing a new constraint, namely resistance to
various forms of corrosion. This phenomenon can
deteriorate or even destroy the metal layer, as in the
case of aluminum and copper, and can also deteriorate the
interface between the polymer substrate and the metal

25 cocating leading to partial or total detachment of the
latter. 1In both cases, the electromagnetic protection of
the components is no longer assured.

An object of the present invention is. to provide
a surface coating which, whilst having excellent

30 adhesion to plastics and composite materials, together
with remarkable resistance to corrosion, especially
saline corrosion, provides high quality protection
against electromagnetic interference and the adhesion of

which is not affected by exposure to a corrosive
35 atmosphere.



3 K The Applicant has devel oped a surface coating

conposition for an I nsulative nateri al substrate sati sfying
t he above object by assuring dur abl e el ectromagnetic

pr ot ecti on, even in corrosive 5  atnospheres. To
conformto the invention, the coating gust have the follow ng
features simultaneously: it 1is conposed of two stacked | ayers,
the nore external, or surface, | ayer is based on netallic silver or

one of its 10 al l oys, the deeper layer, between the latter and the

insul ative ”ateriahnﬁybﬁigﬁ-fbaﬁ§ CHQ§t'HBB%Q09Eda a suﬂﬁé&éﬂ'@@éﬁﬂné||0y
cont ai ni ng between about 80% and 98% ni cke

preferred enfodMRRHEHP hef‘i’ﬁverﬁ‘rr‘ on, 1’??%11%1ven| %Weﬁla@ed a?‘IﬂB?/tE"EBF?al ns
at | east one smtiaéfﬁm@n greng abové B bbjkke Pebyodlasa’abiﬁgof dbeable
El enent s the {Dst usual ad Lum in_an anmount between about 2%

and 20@6by g&ﬁ%wﬁgneﬁ%% anngﬁgt %ﬂg'netafvﬁpbn1gr6hp v B9 Y he
Peri odi & Tablatmdspheres emrents in the nickel -based all oy 20 S

advant ageously bet ween @RPH%mS%Ea@%éu&ﬁJéh L ght ¢ he coatlngilest? Hg?ger

that has yet to be exp ai ne si nmul t aneous pr.oper
protection theyaifpklowing elfeatiugiesgneimultansorslaiceitr esf st GoRROSSA

corrosion antf twoadgﬁétﬁédar]%y&éé ”Blth\é’“erﬂo_{:ée dutdedlaibased adhPyatayer
25 and the netallijc rTf)llver based t hi cknesses
p

ot nean 0. 0p TeRa 15 prPashe oo S G (| SELRer o PEr I PRE - Of its
10 alloys, the deeper layer, between the latter and the

insulative material substrate, 1is constituted of a
nickel-based alloy containing between about 80% and 38%
of nickel.

In one preferred embodiment of the invention, the

15 nickel-based alloy contains at least one metal from group
V B in the Periodic Table of the Elements, the most usual
being vanadium, in an amount between about 2% and 20% by
weight. The amount of the metal from group V B from the
Periodic Table of the Elements in the nickel-based alloy

20 is advantageously between about 5% and 10% by weight.

In a manner that has yet to be explained, the
simultaneous properties of protection against
electromagnetic interference, resistance to corrosion and
adhesion are optimal when the nickel-based alloy layer

25 and the metallic silver based layer have thicknesses
between (0.02 pm and 1 pm and between 0.2 pm and 2 pm,
respectively. These. qualities can deteriorate if the
thicknesses are greater than those indicated. For
smaller thicknesses adhesion is excellent but resistance

30 to corrosion and electromagnetic protection are
insufficient. _

The skilled person is well aware that silver-based
alloys have a higher resistivity that metallic silver.
Consequently, in the case of a silver-based alloy, the

35 thickness of the layer must be multiplied by the ratio



réSpecfﬁver. These qualities can deteriorate if the -t hi cknesses

are greater than those indicated. For smal | er thicknesses
adhesion is excellent but resistance 30 to corrosion and

el ectromagnetic protection are i nsufficient. The
skilled person is well aware that silver-based al | oys have a hi gher
resistivity that netallic silver. Consequently, in the case of a
silver-based alloy, the 35 t hi ckness of the layer nust be multiplied by
the ratio 4 bet ween t he
resistivity ofcs@bdnSidneer03s88idhtgy ddsaid $iBvdebsdyi b 19y MBhal I ic
silver The surface _coating,of the present invention is
partlcularly'%@%aﬁ?%b%%h%lEMdOEeW?B?ﬁglﬁaF%FES arly well 5 because,

si mul t aneousl y: The surfadd @bamﬁgs 6fgft1ﬂalalprte)semt0t iﬁ%ﬁ'ﬁw@a' ﬂst
electronagnetlc rence r|c

conductivity,P red ShFLE Y. adtvan% e°é’>§ce?rlchnPer§8ﬂ‘§| cPr?rttlculrﬂ g@‘% i ‘(':’% and

10 corposi teecamheej absmultaneously:- it has excellent resistance to

corrosion, - it provides high quality protection against
electromagnetic interference due to its excellent
electrical conductivity,

- it has excellent adhesion to plastics and

10 composite materials,

- it has excellent resistance to corrosion,
especially saline corrosion, _

- its adhesion is not affected at all by exposure
to the corrosive atmosphere.

15 The two-layer surface coating of the invention can
be applied by any appropriate surface treatment process
or technology without its properties being affected
thereby. However, in one preferred, but not exclusive,
embodiment the coating of the invention is applied by a

20 vacuum deposition technology, the best results being
obtained with the cathode sputtering technique.

The surface coatings of the present invention have
one application in screening cases of electrical or
electronic components, in particular cases of portable

25 telephones.

The non-limiting examples described hereinafter
illustrate the invention.

Examples .
In all the following examples, polymer test pieces
30 were coated. The surface resistivity RO, also known as
the resistance per unit area, and representative of the
protection against electromagnetic interference, was
measured first and the adhesion of the coating was
assessed using the standard pull-off test involving
35 application of an adhesive tape after criss-cross



eépeciélly sal i ne corrosion, - its adhesion is not affected at

all by exposure to the corrosive atnosphere. 15 The two-| ayer
surface coating of the invention can be applied by any appropriate
surface treatnent process or technology without its properties being
affected t hereby. However, in ong preferred, but not exclusive,
enbodi nent the coating of the invention is applied by a 20 vacuum
deposition technology, the best results being obtained with the
cat hode sputtering technique The surface coatings of the

present invenddon have Theoneeeep' gi@&ben WRrECT @8RINY fASRctdd  for

el ectrical or el ectronic conp nts, in particular cases of portable
25 tel ephorfds. hours to thqhécﬁﬁﬁe{fﬁﬁﬁgl ﬁ@ré@z?r*ﬁlnest%%ckpﬁﬂa [Fet ¥ N@f t er

'||U3}rat91¢"%éPW$ %99" test, Bramyiesd ou% in ac$bﬂdahb$tmiﬂﬂﬂtﬁ$m@@t
exanpl es, pol yner c coat e he, surf.ace resistjyvity
Rlerr], also %ﬁ.ﬁﬁ‘?%@ NP ¢ fﬁe%ﬁam \gﬁgﬁéﬁ H@F‘gﬂrﬁ‘gt anfe AryIRg e PGt i ve

of the 5 predtect pdlecea;galmre elagatimomagakjectednt ard er thee, sumbsce

measured fir rg%t&a d (%ﬁ# ng a S t he

standard pul Isﬂ-;e leseq?ln\glg i J}{a Eg?%%ét |u\gq§lg the iﬁﬁghg’glfjstg%

after criss-aff os§rench standard NF T 30-038; the final result
indicated the level of protection assured by the coating
and its durability.

10 Example 1 (Comparative)

A 3 pm thick layer of aluminum was deposited on a
batch of five test pieces by oxygen plasma activation
followed by vacuum evaporation deposition.

Before the corrosion test, the mean resistivity RO

15 was 60 mQO. The adhesion was excellent (no pull-off in
the traction test). After exposure to the salt spray,
the resistivity RO was 150 mQO at the measurement points,
confirmed by visual observation: the coating had been
converted, at least on the surface, into insulative

20 alumina, with a greater or 1lesser degree of hydration.
At the same time, adhesion had become very weak, the
coating pulling off easily on the adhesive tape.

Example 2 (Comparative)

A 5 pym thick deposit of copper was applied to a

25 second batch of five test pieces by a conventional
aqueous phase technique: satin finishing, activation,
chemical copper plating, electrolytic copper plating.

Before the corrosion test, the mean resistivity RO
was 10 mQO and the adhesion was excellent.

30 After exposure to the salt spray, the appearance of
the coating indicated the abundant presence of verdigris,
the resistivity RO was between 20 mQ0O and 80 mQU and the
adhesion could not be measured because of partial
separation and flaking of the coating at many points on

35 the test pieces.



5 ' scoring. The test pieces were then subjected for

48 hours to the accel erated corrosion test known as the "salt spray”
test, carried out in accordance with French standard NF C 20-711.
After washing and drying them the 5 test pieces were again

subjected to the surface resigtivity and adhesion tests, using the
pul | -of f test of French standard NF T 30-038; t he final

resul t i ndicated the | evel of protection assured by the coating

and its durability. 10 Exanmpl e 1 (Conparative) A3

[err]mthick | ayer miangdin NUeyRSa£PDSE) ed on a batch of five test

pi eces by oxygen pl-asma _activation, Tol| owed C ation
deposi ti on. A CORgHGF&VEhPAISY o§?gﬂ g’éfstBE%ﬂ%gnng%ﬁ% i W‘??r
Rlerr] 15 wwestéafendgersdo-yTheoadhasi apphasdexeeld aiirdhdogtidH -of fteat

the traction tes Afte Xpo . sal t t

resistivity leer(%s vvaasn(_iLSOJé}rlr%%r r ?gggm%%é‘tzgéasﬁrnenesa%{%r&an cse, whleth coiﬁ Frmed
by visudl obsegccenmnendathensoafi rfpehavhmefacturer contbet entaratthiekress t he

surface, intq#nsil af{ Vg w9 38! E th a greater or |esser degree of
hydrati on. At f’ﬁe sarrest?rre, a'dhesi% had become very weak, the

coating pul | i ng of Befse ytha FRErggAes eStapethe mean resistiygity RO
(Conparative)was 50 mQO And PAUAEsLEndeRAST bxbbllenperagvashapptigdeiona 25

second batc of .five  test pieces a nv i onal , aguepus
phase techni H:L%S.t ¢ Pt nF@HFﬁg?HXCPNQ‘%PQn,Of%Q % TR pHagi ng,
el ectrdloyti c apyperamptat iofy. the coatingBdiad e dlengend r dditddet eahd thleenean

resistivity Rl&lfdeiviey R0 WhE" M pdfdellie AHPHGA o EXCYslotHan.
Adhesion was partly degraded as the test showed pull-off

at a few points.

Example 4
15 A fourth batch of 15 test pieces was divided into
three groups A, B and C each of five test pieces. Each

batch then received a first 1layer of nickel alloy
including 8% vanadium (layer in contact with the
substrate) followed by a layer of metallic silver
20 (surface layer), the two layers being deposited
successively by cathode sputtering in a vacuum.
The respective thicknesses of the layers deposited
on the test pieces of the three groups were as listed in
Table 1 below:

25 Table 1
Group Ni-based alloy Metallic silver
A 0.02 pm 0.2 pm
B 0.1 pm 0.7 pm
C 0.5 pm 1.8 um

The results of the surface resistivity and adhesion

tests before and after corrosion are set out in Table 2
30 below:



30 K After exposure to the salt spray, the appearance of t he

coating indicated the abundant presence of verdigris, the resistivity
Rlerr] was between 20 nferr] and 80 n{err] and the adhesi on coul d not
be neasured because of parti al separation and flaking of the coating
at many points on 35 the test pieces;
6 Exanpl e 3 (Conparative) A conductive paint sold
by BECKER | NDUSTRI E under ref erence 599-Y 2000 was applied to a third
batch of test pi eces and then polynerized in accordance with the 5
recommendati ons of the manufacturer. $hgijgean thickness of the film
was 35 [err]m 10 [err]m Before the corrosion test, the nean
reSISf[IVIty errl _was_ 50 n[(:\rr] and adhesi on was excellent as-the
traction test did n@efPMsSeodidd | nglof f. Mfdear corraxsiam, the 10
appearance of—the togting fad_ctapgeq. 1111l e e rest stivit
Rerr] was hefheeR ’Rﬂ)&rﬁ R4 | A eﬁkﬁnn{:&g}(ig me20) .‘d!@ecgf‘?{és)
partly degraded ag thp tesd mwoved| publpeii- | 268 m@ew|paiotpull-
Exanpl e 4
off off
B 80 mQO no pull- 80 mQO no pull-
off off
C 35 mQO a few 35 mQO a few
places places

Note that none of the test pieces from the three
5 groups had changed in appearance after corrosion.
Adhesion was excellent as the test showed no pull-off
points for groups A and B and only a few pull-off points
for group C, where the thickness of the coating, probably
too great, had not produced an interface of perfect
10 quality. The resistivity RO was remarkably stable. The
very low values of RO measured for groups B and C
indicated an excellent level of protection; the values of
RO measured for group A, although acceptable, represented
a slightly lower level of performance, probably

15 associated with the small thickness of the layers.

The person skilled in the art will understand that
although the invention has been described and shown by
specific embodiment, many variants can be envisaged
without departing from the scope of the invention as

20 defined in the accompanying claims.



15 A fourth batch of 15 test pieces was divided into , t hree
groups—#A—B-and C each of five test pieces. Each batch t hen

receiv first layer of nickel alloy i ncl udi ng 8% vanadi um (| ayer
in con U"”MJ substrate) followed by a layer of netallic silver
20 ”"I the two  Bayers | ' E '
successi vely by"cafhoﬂe sputtering in a vacu ET._f;BEﬁ% respective
t hi cknesses of the |ayers deposited on e tBEELHQEQbes of the three
groups were as listed in Tabl e 1 bel ow. 25 ' '
;abl el Claims | G oup Ni bbgst ai | -oy Metallic sil \éer

0. 0Z Terr 0. errjm . . .
0.1 [err]m f. g%?§a8ﬁ1 coating "on ° an 1nsulaty§§5 [@?Ffﬁ%al

1.8 [err]m substrate, Thadepsedt s dfo t hesaurfeace pestattiiony aadaadbkeési on

;EStS before gfgc€{335g88£585ifﬁ%é%féféﬁcgugjlncgﬁgbgi%eBOenvgggﬁm%nts,

5 comprising two stacked metal layers, the first, in
contact with the substrate, being a layer of nickel-based
alloy containing about 80% to 98% by weight of nickel,
the second, surface layer being a layer based on metallic
silver or one of its alloys.

10 2. Coating according to claim 1 wherein the nickel-
based alloy contains between about 2% and 20% by weight
of at least one metal from group V B of the Periodic
Table of the Elements.

3. Surface coating according to claim 2 wherein the

15 concentration in the nickel-based alloy of the element
from group V B from the Periodic Table of the Elements is
between about 5% and 10% by weight.

4. Surface coating according to claim 2 or claim 3
wherein the element from group V B from the Periodic

20 Table of the Elements is wvanadium.

5. Surface coating according to any one of claims 1
to 4 wherein the thickness of the nickel-based alloy
layer is between 0.02 pm and 1 pm.

6. Surface coating according to any one of claims 1

25 to 5 wherein the surface layer is of metallic silver and
the thickness of the layer based on metallic silver is
between 0.2 pm and 2 pm.

7. Surface coating according to any one of claims 1
to 5 wherein the surface layer is a silver-based alloy

30 and the thickness of the silver alloy-based layer is
between n x 0.2 pym and n X 2 pym where "n" is the value of
the ratio between the resistivity of said silver-based
alloy and the resistivity of the metallic silver.

8. Surface coating according to any one of claims 1
35 to 7 wherein the insulative material is chosen from
ﬂTﬁﬁﬁnﬁﬁWﬁiijirwd




Table 2 Bef ore corrosi on After corrosion

o o R e

et -
nerr] no pul | - 9 THIS SHEET HAS BEEN
of f C 35 nferr] a few 35 MEPLACED a few
pl aces pl aces Not e That Tnorme—of—+hd t est
pieces fromthe three 5 groups had changed in appearance after

corrosion.  polyWEeshabe sl 8Xsft! ebhpasitBembesiishawed no pul | - of f
points for groups Qang B_and only.a few pull.-off points for,grogg C
where the thi cknes?: of "FhE2EBaFPAGINGr 86SREILNT tQ SHaimef | wheheiB: ©
produced an icémpdaiee omatasdiact tOmprigeal i &y.polimeer eanst | veinf&rediny was
remar kabl y st s The very |l ow values of R err] neasured for groups
B and C indicated an excellent |evel of protection; the val ues of

Rl err] neasured fokO0grotpriacal chatdngacsmsrding tepasyemned of claims
slightly lopero bevghere f AL ERBGChasel OREDLY Wayer#S3RH 2t Ad
with the small thickness of the layers. The person skilled in
the art will HhHeeste@sedhagurface’ 5laN§Egh 2% ARRIASDN Pas Beekacuum

descri bed antigbeytbyn technspegiyfii c enmbodi nent, many variants can be

envi saged wi fhout _departing fromthe scope of the. inventjon as 20

defined in the acc an%?ﬁ aggaﬁﬁgtlng accorggng to clann'ld wherein
10 the vacuum deposition technology is cathode sputtering.

12. Screened insulative material case for

electrical or electronic components wherein the screen
is a surface coating according to any one of claims
1 through 11.

n
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There-i‘s cl ai med: 1. A surface coating on an insulative materi al
substrate, adapted to a protection against el ectromagnetic interference in
corrosive environnments, conprising two stacked netal |ayers, the first, in
contact with said substrate, being a | ayer of nickel-based all oy containing
about 80%to 98% by wei ght of nickel, ggd between about 2% and 20% by

wei ght of at |east one netal fromgroup V B of the Periodic Table of the

El emrents, the second, surface |layer being a | ayer based on netallic silver
or one of its alloys. 2. The surface coating clainmed in claim1l wherein

t he concentr ajg Lyt he nickel -based alloy of said elenent from G oup VB
fromthe Peri‘i“bgerélE | e of the Elenent is between about 5% and 10% by

wei ght . 3. IWBLagef g 233 i {31 IR tehdbsn JaeBhadens
from G oup VBptaihengeritodird Tabs eapp1iBatEbaney Ssdifcardivagli UAbuladivéhe
surface coating clained 1n claim I wherern the th ckness of sard

ni ckel - based | ayer is between 0.02 [err]mand i /[err]m 5. The
surface ®oating clAi m=ghifacs ai mobtdlmey ei onsaiah suihaod atdyer | sabkrial
metallic silver e thi of ,said ]| ba 1 ks ris
bet ween 0. 2 [%???ﬁ?%%g'z [3@??%%% 6F°The2¥%¥ ace i%g?gﬁﬁggéginegg?%héﬁaim
1 wherein saidlectromagnetic interference in corrosive environments,

A R s
—

comprises two stacked metallic layers, the first, in

contact with the substrate, being a layer of nickel-based
10 alloy containing about 2% to 20% by weight of an element

from group V B from the Periodic Table of the Elements,

the second, surface layer being a layer of silver or one

or its alloys. Applications include insulative material

cases for electrical or electronic components including a
15 screen consisting of a surface coating of this kind.
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surface layer is a silver-based al'loy-and the thi cknéss of said S|Iv'§0
the

3!’;1: 8? S?S?ﬂmwmmlmmmmph2X9e§| [s?[\r/} {nya(r;]g _gglzd[ glrlrllgvvggrsgd" al l.oy and

the resistivity ot the fetwallic silver. 7. The surface coatlng claimed in
claim1 wherein said insulative material is chosen from poI yner mat eri‘al s
and conposite naterials. 8. The surféce coating claimed in claim?7

wherein said conposite material conprises a polynmer and reinforcing fibers.
9. The surface cdétierelgsclaamedd in claiml wherein said nickel-based all oy
:jayerstand tsal d g wgﬁrfhaégaaﬁygf@pen linselatiee amatepial subbirate, v?cuum "
eposition tec YRSt claim9 wherein
sai d vacuum dem?gb?ﬁq%l}?‘fg}(ﬁﬁ% é| S gg{éhg%% ﬁmﬁllﬁ L ehﬂel A shi el ded

i nsul ative mat éF‘l%ﬂm?,%‘é% GORIO ?ﬂ %‘%Fjé cg &8hent s wher ei n
the shield is dayenss theefitsbain- cqntagctawt |-°>e31l strate beipg #la ff 3. 4. 5. 6, 7,
g, 9 or 10. of nickel-baséd.alldys vontaimingoabouly &0 ate |9|3%IB,Y| ve materi al
substrate, adew&igﬂtbpnmwmmmemmm% nad 20% byrweighbet i ¢ i nter-

ference in corr Jget pl—t-ay-0+-5
e ot | 1 O e vy |FEPLAGEMENT SHEE]

based on metallic silver or one of its alloys.
2. The surface coating claimed in claim 1 wherein the 10 JAN-2001

concentration in the nickel-based alloy of said element from
Group VB from the Periodic Table of the Element is between

about 5% and 10% by weight.

3. The surface coating claimed in claim 1 wherein said
clement from Group VB of the Periodic Table of the
Elements is vanadium.

4. The surface coating claimed in claim 1 wherein the
thickness of said nickel-based alloy layer is between 0.02
um and 1 gm.

S. The surface coating claimed in claim 1 wherein said
surface layer is of metallic silver and the thickness of said
layer based on metallic silver is between 0.2 #m and 2 um.

6. The surface coating claimed in claim 1 wherein said
surface layer is a silver-based alloy-and the thickness of said
silver alloy-based layer is between nx0.2 yum and nx2 um
where “n” is the value of the ratio between the resistivity of
said silver-based alloy and the resistivity of the metallic
silver.

7. The surface coatmg claimed in claim 1 wherein said

" insulative material is chosen from polymer materials and
composite materials.

8. The surface coating claimed in claim 7 wherein said
composite material comprises a polymer and reinforcing
fibers.

9. The surface coating claimed in claim 1 wherein said
nickel-based alloy layers and said silver-based surface layer
are applied by a vacuum deposition technology.

10. The surface coating claimed in claim 9 wherein said
vacuum deposition technology is cathode sputtering.

11. A shielded insulative material case for electrical or
electronic components wherein the shield is a surface coat-
ing as claimed in claims 1. 2. 3. 4. 5.6, 7, 8, 9 or 10.
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.13. The surface coating claimed in claim 12 wherein the

concentration in the nickel-based alloy of said element from
group V B from the Periodic Table of the Elements is
between about 5% and 10% by weight.

14. The surface coating claimed in claim 12 wherein said
element from group VB from the Periodic Table of the
Elements is vanadium. '

15. The surface coating claimed in claim 12 wherein the
thickness of said nickel-based alloy layer is between 0.02
pm and 1 um.

16. The surface coating claimed in claim 12 wherem said
surface layer is of metallic silver and the thickness of said
layer based on metallic silver is between 0.2 um and 2 um.

17. The surface coating claimed in claim 12 wherein said
resistivity is between 35 and 260 mQ.
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