WD 01/ 43146 PCT/ EPOO/ 11371 NON- SI LI CONE CONDUCTI VE PASTE FOR THE
ELECTRI CAL | NDUSTRY, AND I TS USE Background of the Invention 5 The
inventi oRyh@l/d186 t0 a conductive paste for the electricabcrp@bfisy; and
also to its use. Materials of this type are widely used and are need%d in
nunmer ous applications. For exanple, the material has 10 particul ar

i nportance in connection with the sealing of el ectromagnetically shiel ded

housings in electronic devices which emt electromagnetic radiation or can
The

be disturbed by ele tic radiation penetrating from outside.

housi ngs are produce§5®?gﬁgg%Q§haﬁqwqgﬁq Y SPRPHdUEPRngHAat erial , or from
a material coated so asELECThECRLeTNDUSakky g@pdueki agy in order to provide
EM (el ectronmagnetic interference) and, respectively, RFl (radio
frequency interference) shielding and to inprove el ectromgnetic

conpati bi | iBdckEnmmnd | ofi sh&ndmmehhabtn20 the region of the joints at which
the pargs of the housing are joined can also be given shielding by using
gaskets ma rom.an.glectrically conducting flexible material. An exanple
of a materia éo t A sﬁto%peEfa‘gakﬁémt? r 6m CdiPBt&YGHE%%’G? Tivrs khewn

mat eri al i s=loasted onl anded esy 0aRE, al¥pi €8l ky¥sayskl i cone rubber material,
with an adm xture of electrically conducting particles. This naterial

pol yneri ze en. osed to atnospheric noisture at roomtenperature. 30
DE 43 19 Q%V%Zntﬁ Iageé"tlﬁ’ettﬁéeo?rﬁ racdelival upédt Bngd are needed

1D numerous applications. For example, the material has

10 particular importance in connection with the sealing of
electromagnetically shielded housings in electronic
devices which emit electromagnetic radiation or can be
disturbed by electromagnetic radiation penetrating from
outside. The housings are produced from an electrically

15 conducting material, or from a material coated so as to
be electrically conducting, in order to provide EMI
(electromagnetic interference) and, respectively, RFI
(radio frequency interference) shielding and to improve
electromagnetic compatibility (EMC). It is known that

20 the region of the joints at which the parts of the
housing are joined can also be given shielding by using
gaskets made from an electrically conducting flexible

material.

An example of a material of this type 1s known from
25 Us 4,011,360. This known material is based on an
elastomer, typically a silicone rubber material, with
an admixture of electrically conducting particles. This
material polymerizes when exposed to atmospheric

moisture at room temperature.

30 DE 43 19 965 C2 discloses the use of a material of this
type for the production of the housings described at

the outset. The starting materizl is extruded as a
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type for the production of the housings described at the outset. The
starting material is extruded as a SUBSTI TUTE SHEET (RULE 26) WO 01/43146

PCT/ EPOO0/ {43{A314¢ Strand of paste directly in the regi on @briepgepahp ON€
of the parts o? t he housing, and polvneri _es there to formthe gasket.

This process is also known to the skilled_worker as the
formed-in-pl ace-gasket 5 process. Materrals of this type with electrically
conducting parerd esfamestor edvercuded fror ther ntegi eantact -pei i s: - or

contact ar eagntlénown asfcggt act_ pads. _.They thus take on the function of
contact el enents. CIF 1951 §R8 S¢PossPhl &5 Res 3k@er naREy RONIWRTS Vas

particles i ntaeder +i:0 @M t n . as | . _pads.. These have the
task of dissipating, for exﬂgnlilge?sr&hééét“lr%n?gﬁgéggctlfso%ﬁcsOcokﬁi?owﬁ}enio and of
passi ng t he tg&rre %l bledol Wegkeireneas. Qe of fobeemssin-ipipard-afds M

exanpl es of {Jpﬁcgggl ication is a mcroprocessor unit in which the heat
gener at ed-J by"thé processor is to be passed to a cooling carrier exposed to
a fan. Despite their undisputed useful properties, nmaterials of this type

based on si|Mzbeeibhage sometilisadvwaid agash 20 &lotAikiaS GONREGH 1 3§
particul ar prob%enlis that the silicone has the property of emtti ngg
gaseous nat erFaAFSCLRPt RTENIAT SRR UPaedchaitnsiombiese consertuentists

condense on §adj l p or. £0 ions_of . surfaces. The
silicone oil deggfsﬁiigtat:i}‘ns@g{e%tsés the ?fsguér%é%aggé n%%%fy aﬁaé’sit%éfﬁl yR%€ For

exanple, it ¢rAstheefunction of contact elements.

10 It 1s also possible to use thermally conductive
particles in order to form what are known as thermal
pads. These have the task of dissipating, for example,
heat from an electronic component and of passing the
same to a cooling element. One of the most important

15 examples of the application is a microprocessor unit in
which the heat generated by the processor is to be

passed to a cooling carrier exposed to a fan.

Despite their undisputed useful properties, materials

of this type based on silicone have some disadvantages.

20 In this connection a particular problem is that the
silicone has the property of emitting gaseous materials
with  short molecular chains. These constituents
condense on (adjacent) metal parts or cold sections of
surfaces. The silicone o0il deposit insulates the

25 surface (mostly undesirably). For example, 1t has been
observed that a deposit of this type considerably
impairs, or destroys, the function of contact relays.
Even 1if the «contact is closed mechanically, the
deposited silicone o©il film can completely prevent

30 electrical contact. Despite the recognized good

properties of silicone-containing materials, they have
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observed that a deposit of this type considerably inpairs, or destroys,
the function of contact relays. Even if the contact is closed

mechani catd y1y4314%¢  deposited silicone oil filmcan conpl etedyERIDAYENt 30

el ectrical contact. Despite the recognized good properties of
silicone-containing materials, they have, _SUBSTI TUTE SHEET (RULE 26) WO
01/ 43146 PCTI EPO0O/ 11371 3 therefore been largely elimnated by the

i ndustry. Anotéeefproblesens lLhagelhe siintnaesdil bl | mhedr astiseal-le
inmpairs the adhesion of the surface. This 5 problemis particularly
evident in theIWBEBY-vehicle industry, where surfaces are frequently
painted or coated. Even small anmounts of a silicone deposit are

sufficient tondppair paidy aghesion.piymagy of §he; Lgyenti 10 £Ehg, obj ect
of the present 1 nvention s therefore to provide a material of the type
menti oned atdrastbotiey impadrschtide apghelsiems afsthiebeshihfzee be@his
elimnated. _The materi al ovi ded.shoul d, be capabl e of unrestricted

Spbl | cat Fon T LR ot nPAEELRELE68S FFEIATT odtor £585 T 11 L oreiadey
nmaterials asip@nttpped @bhetbe gutsgtesDekakl| edrbggenitply opaghtldye Breferred
Enbodi ments The invention is based on the concept of using, instead of
silicone, arreitedomEvest shelpolapeupsd vefefd nstypeoner %emm*er agfe t he

pol yol efin f§@%f¥ci@§tigotgﬁpa§9 Egﬁﬂ%lgﬁhgsgon.

Summary of the Invention

10 The object of the present invention is therefore to
provide a material of the type mentioned at the outset
in which the problems described have been eliminated.
The material provided should be capable of unrestricted
application while retaining the good properties of

15 silicone-based materials as mentioned at the outset.

Detailed Description of the Preferred Embodiments

The invention is based on the concept of using, instead
of silicone, an elastomer of the polyoxypolyolefin type
or a member of the polyolefin family, as in the

20 formula:

R’ R’ n
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O-S - POPS 0O I I R R n SUBSTITUTE SHEET (RULE 25) WD 01/43146
PCT/ EPOO/ 11371 4 where R is alkyl, preferably nethyl or ethyl, where R

i s al kyl d)Jl?Jsfkabl y methyl or ethyl, and where POP is a qRaly Mﬂﬁ,fi n,
preferab?& pol yoxypropyl ene. 5 This material has excell ent nechanical

properties and is particularly suitable for the forned-in-pl ace-gasket
process to make sealing elenments or danptng el ements for housi ngs of

el ectronic of eg ok h e} devi g fter pol rization, the
seal i ng or da%%?%gﬁlggg?é%g%fsggsggﬁééﬁ%f§ﬁ§%£§\é%/%gg?%bft, flexible and
nont acky, but they adhere particularly well to the substrate used. They
may be appliwtiertétRer immalayly orefleyandy ofetennpuirereteoft,r ald@ed equi pnent
or robots. The excellent properties of the material also nmean that 15 it

can be processed by f her processes known per se, such as (nold)casting,
sprayi ng, di@%%ﬂ%ing g¢£ priﬁFing.ﬁﬁruﬂ?%%Yg o het&Ri al hBseg§esably

envi ronment aol poRPetbPyLbhy, since it is free from hal ogens and 20
nontoxi c. In addition, no hazardous gases of any type are produced in the

event of a fire. Since the novel material is a paste, it is firstly easy
to process amy TaRaberdkdpderas egesillenthymepbanical properties and

is particularly suitable for the formed-in-place-gasket
process to make sealing elements or damping elements
for housings of electronic or telecommunications
devices. After polymerization, the sealing or damping
10 elements produced in this way are soft, flexible and
nontacky, but they adhere particularly well to the
substrate used. They may be applied either manually or

by way of computer-controlled equipment or robots.

The excellent properties of the material also mean that

15 it can be processed by further processes known per se,

such as (mold)casting, spraying, dispensing or
printing.
Finally, the material has good environmental

compatibility, since it 1s free from halogens and
20 nontoxic. In addition, no hazardous gases of any type

are produced in the event of a fire.

Since the novel material is a paste, it is firstly easy
to process and can be shaped as desired by the
processing methods described above. Secondly, its
25 viscosity is such that, specifically if the formed-in-
place-gasket process is used, the dimensional stability
of the strand produced is sufficient for it to retain
its profile without the wuse of any additional
pressures. The polymerization can therefore take place

30 under ambient ceonditions.
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processi ng nmet hods descri bed above. Secondly, its 25 viscosity is such
that, specifically if the forned-in- place-gasket process is used, the

di mensi owal o1s83mdsi | ity of the strand produced is suffici elMCTFER00/11371 O
retain its profile without the use of any additional pressures. The

pol ynmeri zation can therefore take place_ 30 under anbient conditions.
SUBSTI TUTE SHEET (RULE 26) WO 01/43146 BCT/EP00/ 11371 - 5 The adni xtures

O conduct i Vieparddnti:esireapl resenoriuddidd nodmt rjal which pernits the

desired proper:, be achieved in the product by varying the anount, 3; e

and nmakeup O UHEDARTLTe3l Ahirhp@eraitts ssve, deSibesi gesmquuet y--

mechani cal opetL;t 4 u t flexihility or the sealing to be achieved
after pol y%reer %’iﬁ%ﬁ?éiggt ﬁgec % &(I:Jt%:%vi X ‘é%ﬁ%%%brté? FPYis  tonhection,
different typels ofaimonducif vitiye capabeicdiestingui shegfar-dhe iﬁé@ ials
under consideratjon 10 here, corresponding to the purpose for i ch’ t hey
are intende§StdSFe REELInem8FLERECAHBSt HIRRATHMS apphEbat izsns Tt ates to

the productderigfi 1gaskets, on-housi g sections,of _housings,
printed circuit boar glﬁ?(or t he ﬁh‘?ke,sgig%lg%e%ﬁ k?% agﬁPé\?é’eghi e?g‘?% W th
respect to BPghmerdqadioy, electhonegnétttiwavresachxamabas .ofIadm x4 ures
used for thi re.nickel,.powder, silver powder or gold powder or
appropri at e%%gggilﬁg\/\evgf'%%% alté’(?eﬁossq\l%l EGUHAT e 1971 shveel di ng
gffegt usi ngipewdens seleddugby 2@neadaakkemathernymterials; fUch as those
ased q
fb here, corresponding to the purpose for which they are

intended to be used.

One of the most important applications relates to the
production of gaskets on housings, or on sections of
housings, printed circuit boards or the like, in order
15 to achieve shielding with respect to high-frequency
electromagnetic waves. Examples of admixtures used for
this are nickel powder, silver powder or gold powder or
appropriate dusts. However, it is also possible to
achieve the shielding effect using powders or dusts
20 made from other materials, such as those based on
aluminum, copper, nickel, iron or steel, as long as
these are suitably covered or coated. Materials which
can be used for the covering or coating are again
nickel, silver or gold. It is also possible to use
25 nonconducting particles, such as those based on glass,
mica or plastic, as long as these are coated or covered
as described above and the electrical conductivity of
the particles which is required for an application of

this type is achieved.

30 There is also substantial design freedom with regard to
the shape of the particles. Besides regularly or

irregularly shaped compact particles, there is
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i i i these are suitably
al um num copper, nickel, iron or steel, as long as _ _
covered or coated. Materials which can be used for the covering or coating

are agai i , silver or gold. It is also possible to Be/EPD/ 1371 .
nonco%ducr\?]?ﬁgjﬁigglr;ti cles, such as those based on glass, mca or plastic, as

long as these are coated or covered as described above and the electrical

conductivity of the particles which is Tequi red for an application of

this type i Pachievkdr 30tZhese iis af 56 s8bghanki al; i lgﬁefrsgegqm.wtr

regard to th gape (1f the particles. Besides regularly or iFregutarly

shaped corrpac’c?e f) Pt POreTeqite%e 3rd Sty_BsT][;Ft);rIEEi %Eaﬁ(%ﬁ et\_/\g 9%/9 43%;16
[ EPOQ 113 ti E ] st +iL.n.fi bers i.C )¢ =

rﬁl pol ymari3LZIljecdlbeaar1S(Ej)é)ctE htgélﬂé%fé%g{:?%gf ;Ji.rkp get© e(?r\éghiﬁcr%%c‘é%ﬂﬂ_—ng cn

si gni fi cant I%ne |fiber chaberihat nsdapeadisng e id hedfdhes JRtegial:ysed, a

sui tabl egco ring 5 nust again be present. Another Inportant

' or. cove _ _
group of su?@a%geagd%ﬁ:?f%r%se?%n?hat of particles based on graphite, in

particular nickel- graphite or ferrite, which are extrenely effective in
absorbing ! mcaltant rampgredit weues. oHese: &g d0aLherelone used in
el enents whi ch both danp or seal and have an electronagnetic ac . A
final group® %ﬁk@hﬁ?%sb@e@se@ﬁtgriﬁmn@m therpgh:t(i%ﬁllggg;:tmiééké/l—-rh?d
materials u el his, .exanmpl.e. al um num oxi de 03), boron oxide
or magnesi u%ﬂﬁgggelgégaﬁ%?é&ﬁéf%%% EREr el CTBMRILE L PRLEFEt iTResin | ke
t he absorbing the electromagnetic waves. These are

10 therefore used in elements which both damp or seal and

have an electromagnetic action.

A final group of admixtures is used to improve thermal
conductivity. The materials used for this, for example
aluminum oxide (Al;03), boron oxide or magnesium, have
15 particularly high thermal conductivity. These, like the
materials described above, are in the form of particles
or filling materials when admixed with the Dbase

elastomer.

The structure of the conductive paste is usually that
20 of what is known as a single-component material, which
cures under ambient conditions at room temperature. The
curing time may, if desired, be shortened by exposure
to heat, in order to optimize the production process
for mass production. The conductive paste may moreover
25 also be thought of in a manner known per se as a two-

component material.

In one specific example of an application it is
intended that the conductive paste be used for the
production of a flexible gasket for an
30 electromagnetically shielded housing. Using a

controlled-path nozzle, a paste of the material is
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materi al s descri bed above, are in the formof particles or filling
materials when adm xed with the base elastoner. The structure of the
conducti wo @agis is usually that 20 of what is known as @PE/ERbA1zZONMPONENt
material, which cures under anbient conditions at roomtenperature. The
curing time may, if desired, be shortened by exposure to heat, in order to
optim ze the production process for nmass production. The conductive paste
may nor eoverdBBl ¢dodpeechdyghto of para ENNEr hEk09YAgPEm SEnas ratwo-

conponent terial . .ln.one specific exanple of an application it is
i nt ended tggjir?t gkggn Wt iex}f%‘P?)HéthBE GsetP¥or FRePeprarireddonlotiag

flexibl e gaskiedcHarg@no30 telech oomgreti-¢all:y  shi using. Using a
control | ed-path nozzle, a past(::% of the et é:ri%al' |§A&§%B€% ?ERE‘%LIJEE? (RULE
25) WO 01/ 43B46l1PEy EPORLPEENT 7 appHi etb dinpeet | yhé ondzpard 9&rashousi ng
in the rgci: [ ichdhe housing.has a_joint to be sealed. During .

di schar ge oftmtehe%p?l\y;st :55 nngri §P}1g&89rput E#‘?coﬁﬂ%ﬂ-éﬂ Pandr¢hyt &yai pnent
is used to mowentdre nofzlmALrossnd thaifald BErEheii‘OH\%it@%nig;@% vglocity
of relative_,novenent of nozzle and housing part is determ ned by {he

vi scosity of fhe’ el tHhyofhéhampamteandwethei apount taned med Bsd ot y
di schar gi ngoffr e hes 1 &5 2 PYai - i gnal .area,of the die passage,
by the desired cross 10 saect?o%&?)%fé)%zggggéet %P‘S Sléepr@é’uctébe andHY~t he
makeup of FREtA®NEAdi @rea of the die passage, by the desired cross

10 section of the gasket to be produced and by the makeup

of the material.

The strand of material dispensed in  this way
polymerizes under ambient conditions at room
temperature. This procedure takes a relatively long
15 time, but can be accelerated by controlled exposure to

heat.

The starting material used is polyoxypolyolefin with an
admixture of a powder made from electrically conducting
particles. The material is a single-component material
20 and cures under ambient conditions at normal room

temperature.

Another important application for these materials is in
the production of contact pads, which may per se have

any desired shape, for example may be an area or a dot.

25 A comparable method is used to produce a heat-
conducting contact element, and here the paste
comprises an admixture of particles with high thermal
conductivity. The resultant element has a high level of
thermal conductivity and prevents build-up of heat on

30 the surface used.
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The strand of material dispensed in this way polynerizes under anbient
conditions at room tenperature. This procedure takes a relatively long 15
ti me, butwoawsdi@saccel erated by controll ed exposure to heRCI/EPMEIISTIArti Ng
material used is polyoxypolyolefin with an adm xture of a powder nade from

el ectrically conducting particles. Thé faterial is a si ngl e- conmponent
apbi ent conditions at normal room tenperature.

material 20 d cures_under

Anot her inpoﬁﬂ&%? aipriﬁT?%nl?or these materials is in the production of
contact pads, which may per se have any desired shape, for exanple may be
an area or a dot. 25 A conparable nethod is used to produce a heat-

conducting cont acta el @®piar 4 re th as C rises_an adm xture of
particles with hié% therné?nﬂggngﬁﬁﬁf%iﬁgg T%geregggFgﬁ%CS?enéﬁahﬁa§ya hi gh
| evel of thermal commiticsing t yaand efraevemies buahd- upnof fweatxfre 30okhe
surface u$ed. SUBSTIIPT .SHEETlgRUL 26) WD 01/43146 PCT/ EPOO/ 11371 - 8
Wiat is cTained i P TORIRAITVECDRSte for the electrical industry

conprising an elastomer and an adm xture of 5 conductive particles,

wherein the el ast aifRirdith one e & ROl Yoo Yol efin type.and gepol ygl efin.
2. Amaterial as clainmed in claim1l, wherein the adm xture is conposéd of
electrically polyoxypolyolefin type and a polyolefin.

2. A material as claimed in claim 1,

wherein the admixture is composed of electrically

10 conductive particles.
3. A material as claimed in claim 1 or 2,

wherein the admixture is a nickel powder, silver

powder or gold powder.
4, A material as claimed in claim 1 or 2,

15 wherein the admixture is an aluminum powder,
copper powder, nickel powder, iron powder or steel
powder, the particles of which have been coated or

covered with nickel, with silver or with gold.
5. A material as claimed in claim 1 or 2,

20 wherein the admixture is composed of nonconductive
particles which have been coated or covered with

nickel, with silver or with gold.
6. A material as claimed in claim 5,

wherein the particles are fibers made from glass,

25 mica or plastic.

7. A material as claimed in claim 1 or 2,
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10 conductive particles. 3. A material as clained in claim1l or 2, wherein
the adm xture is a nickel powder, silver powder or gold powder. 4. A

mat er i al wepoi1edsddgned in claim 1l or 2, 15 wherein the adm XtpgTeER08/1871

al um num powder, copper powder, nickel powder, iron powder or steel
powder, the particles of which have beed €oated or covered w th nickel,

with silver or with gold. 5. . A material as claimed in claim1 or 2, 20
wherei n t he"adnm xture ts T S&d of Snofic oRTERET VR BRIl es SAFSCIR have

been coated or cpwabed Wt bidXeGk@rapMilde ddwgd-or with gold. 6. A
material as clained in claim5, wherein the particles are fibers made from

glass, 25 mica or plastic. 7. A material as clained in claim1l or 2,
SUBSTI TUTE SHEETA( RBEErZ6) WO GLe43R46 iPCHIERG0/111371 9 wherein the
adm xture is a graphite powder, err_~ powder or nickel-graphite powder. 8.

A material as cl g LN [ .x\gg in,the adm xture is_conposed of
thermally 5 conghgﬁg\#e1 pgﬂrl?i g%%rgl .£§ n%a% erfAr W éﬁ%&?ﬁ% i¥m 1 or
7, wher & n the paohdokesvar eacadpased of al um num oxide, boron oxide or
magnesi um 10. An el ectromagnetically shiel ded housing which has 10 at

| east two rts ich are_joined together hy a
g?. ma@erlallas CQalm%d Qn cfgim 1l or 7,
wherein the particles are composed of aluminum

oxide, boron oxide or magnesium.

10. An electromagnetically shielded housing which has

10 at least two parts which are joined together by a
gasket at a Joint, where the gasket is applied

directly as a strand of the material by means of a

die in the region of the joint to at least one of

the parts of the housing, and polymerizes there

15 said gasket being formed an elastomer and an
admixture of conductive particles, wherein the
elastomer is ocne of a polyoxypolyclefin type and a

polyolefin.

11. A contact pad formed of an elastomer and an
20 admixture of conductive particles, wherein the
elastomer is one of a polyoxypolyolefin type and a

polyolefin.

12. A heat conducting pad comprising an elastomer and

an admixture of conductive particles, wherein the

25 elastomer is one of a polyoxypolyclefin type and a
polyolefin wherein the admixture 1s composed of

thermally conductive particles.

13. A heat conducting pad an elastomer and an

admixture of conductive particles, wherein the
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gasket at a joint, where the gasket is applied directly as a strand of the
material by neans of a die in the region of the joint to at |east one of
the parts_of the housing, and polynerizes there 15 said gasket bein% f ormed
an el ast o141 an  admi xture of conductive particles, whefGHEPOQPARTI

el astoner is one of a pol yoxypol yol efin fype and a polyolefin. 11. A
contact pad forned of an el astoner and an 20 adm xture of conductive
particles, wherei £43fECmgastomRe | 8f oaepof vaxpobyoxypdliyolefia 1ype-and a
pol yol efin. 12. A cli d conmprising,an elastomer and an

adni xture of condé%?ﬁ&ggggggi%bgg?gahéﬁé'np?ﬁg‘gégsel%&?oﬁﬁﬂpp§e§neiéf a
pol yoxypol yol ef i natlyms nammd ox e,y eedfd ied @i dir thegRdei xfure is conposed
of thermally conductive particles. 13. A heat conducting pad an el ast oner
and an adm xture of conductive particles, wherein the SUBSTI TUTE SHEET
(RULE 25) WD 01/43146 PCTI EPOO/ 11371 - 10 elastoner is one of a

pol yoxypol yolef i n tvice polyolefin wherein the particles are conposed

al um num oxi de, boron oxi de or magnesi um SUBSTI TUTE SHEET ( RULE 26)
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