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5 c ! Met hod of producing a shielding casing

Description The invention concerns a nmethod of producing a

shi el ding casing as set forth in the classifying portion of claim1.
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purposes of paasons, with the onset of the spread thereof on a large scale - for example
15 in relation to mobile telephones or cordless telephones - for cost and
weight reasons there has been a change over to making them in particular
from plastic material. The prefabricated, in particu]ar' injection-moulded
casing portions are coated with a conductive material, for example by
spraying on conductive lacquer, vapour deposition with aluminium or
20 galvanisation.

Such casings were initially generally provided with prefabricated
seals which comprise conductive elastomer and which were fitted upon
assembly. DE 38 12 943 Al shows an internally coated shielding casing of
fibre-reinforced plastic material with a prefabricated seal of that kind.

25 which was inserted between a groove and a tongue.

Casings of the above-indicated kind are also known from EP 0 629 114
Bl and EP 0 654 962 Al |

The casings described therein are composed of two portions which for
electrical shielding of the interior of the casing (at least in portion-wise

30 manner) comprise elastically conductive material-or are coated with same and
in the assembled condition form a 'Faraday"s cage. For the purposes of
electromagnetic shielding of the casing in the join region between the
casing portions which come together, there is provided a shielding seal



el épf«ror?agnet_i c shielding of the casing in the join region between the
c€asing portions which cone together, there is provided a shielding seal

2 ~ Wwhich conprises an electrically conductive and at the same tine
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conductive sealing prof11e to a casing portion and then spraying a
conductive coating on to that sealing portion. This method basically makes

20 it possible to save on material costs but it is technologically complicated
and expensive and results in seals whose mechanical and in particular
electromagnetic properties cannot be completely convincing.

The solution proposed in WO 97/26782 by the applicants also requires -
if the sealing profile is dispensed on to a casing portion - an additional

25 method step and only makes it possible to produce relatively thin conductive
coatings.

Therefore the object of the present invention is to provide a method
of producing a shielding casing of the kind set forth in the opening part of
this specification, which permits simple and inexpensive production of

30 shielding casings with very good mechanical and electromagnetic properties
and with a long service life.

That object is. attained by a method having the features recited in

claim 1.



th@'s“speci fication, which permts sinple and inexpensive production of 30
shi el di mg casings with very good nechanical and el ectronagnetic properties
and with a long service life. That object is attained by a

met hod having the features recited in claim1l.
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for the inter n the casing to be durably hernetically seal ed
off. At the sanwg FE”°‘Frb‘e 9&%??4% first profile section is naturally a carrier
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of mechanical play in respect of the casing portions, wh1ch is caused by
production tolerances or surface irregularities, to reliably protect the
interior of the casing from moisture and dust and possibly prevent relative
20 movements between the casing portions. By virtue of the mechanically
optimised properties of the first material it is possible for the internal
space in the casing to be durably hermetically sealed off. At the same time
the first profile section is naturally a carrier for a section of the
electromagnetic shielding and ensures the closure integrity thereof. In
25 regard thereto it is particularly advantageous to adopt a material with a
high level of elasticity and/or a configuration for the seal which affords
elasticity in respect of shape, on the basis of which upon assembly of the
casing portions compression and/or flexion of the sealing element affords a
prestressing effect as between the casing portions which for example can
30 prevent a screw or clamping connection from coming 1oose.
In an advantageous alternative of the invention it is provided that
the second material used is a plastic niateria1 of the same kind as the first
material, with the second material being made conductive by virtue of
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Besides metal powder, it is also possible in particular to use short

20 metal fibres or metal flakes which 1in the plastic matrix, if their
dimensions are suitably adapted to match the properties of the matrix
materia]_and the method characteristics, can advantageously form a kind of
metal lattice structure. This can impart to the conductive profile portion a
high level of conductivity with a relatively small proportion of metal and

25 1in conjunction therewith can at the same time afford advantages in terms of
relatively low hardness and brittleness.

For situations of use in which adaptation of the degrees of hardness
of the first and second materials is desired, it is possible to add to the
first material a non-conductive filler, in particular an inexpensive oxidic

30 or ceramic powder (Si0z, silicates or the like).

Depending on the specific material properties of the casing surface,
to which the sealing and shielding profile section is applied, a bonding
agent or primer can be used to increase the adhesion capability thereto when
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the s1mp1est case, completely. More especially, it 1is possible to use an
applicator needle or nozzle whose first passage is of substantially circular
cross-section and 1is concentrically surrounded by the second passage,

20 wherein the latter is of a cross-section that is substantially in the form
of a segment of a circular ring.

The needle shape and cross-section, in an embodiment which is to be
preferred for many uses, are so selected that the second material is applied
in the profile cross-section, in an irregular thickness. In.particular the

25 second material can be applied on the inside of the casing in a larger
thickness than in the portion which is towards the casing portion and/or on
the outside of the casing, whereby it is possible to implement a seal which
tends to be 'softer'. By applying the second material only to the inside of
the profile section it is possible for example to counter problems which can

30 arise out of possible corrosion of the metal filling of the second material,
especially in extreme sectors of use (in the tropics, in connection with
shipping on the high seas etc). ‘
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support like state. The sealing and shielding profile section formed from such a
mixture is distinguished by a high level of adhesivé strength on the support
to which it is applied ahd a Shore A hardness which can be set to low values
20 and a high possible degree of deformation. Relatively soft but nonetheless
mechanically sufficiently resistant EMI-shielding profile sections can be
produced with materials which contain about 5% by mass of bifunctional non-
crosslinked siloxane, for example (poly-)dimethylsiloxane with methyl or
hydroxyl terminal groups, of a viscosity in the range of .between 10 and
25 10°mPa.s. In a development which is advantageous for certain uses, it is also
possible to provide a silicone resin component in the sealing material,
preferably a proportion of over 3% by mass of a solutijon of a commercially
available, heat-hardening or radiation-hardening resin component.
The degree of deformation of an approximately U-shaped two-component
30 sealing and shielding profile section of solid material can be (relative to
the height of the unloaded profile section) 30% or more, and for certain
uses preferably up to over 50%. By virtue of special profile cross-sectional

configurations, for example the adoption of a lip profile which is at the
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needl es respectively used for the production thereof.
bottom portion 1 and a casing cover 2 of injection-moulded plastic material
for an electronic device (in practice for example a mobile telephone), which
20 are both provided with an inside metallisation layer la and 2a respectively.
Formed in both casing portions 1, 2 are screw holes 1b and 2b respectively,
wherein the screw holes 1b in the casing bottom portion are provided for
partially self-tappingly screwing in self-tapping screws 3 while the screw
holes 2b in the cover each have a countersink for accommodating the screw
25 head of the respective screws 3. This screw connection permits the device
casing 4 to be opened and re-closed repeatedly if required.

The Figure diagrammatically shows the way in which an arm 5 of a
coordinate-controlled handling device (not shown overall as such) guides an
applicator needle 6 having two concentrically extending passages or ducts

30 6a, 6b, with hose connections 7a, 7b for feeding two seal starting materials
8a, 8b which are under pressure, in the direction of the arrow A, over the
edge section of the casing bottom portion 1. In that operation, an
approximately U-shaped sealing and shielding material strand 9 whose core 9a.



Figure 1 is a diagrammatic view showing the principle of a casing

kottom portion 1 and a casing cover 2 of injection-noulded plastic materi al
for an electronic device (in practice for exanple a nobile tel ephone),
which 20 are both provided with an insidg netallisation |ayer [a and 2a
respectively. Formed in both casing portions 1, 2 are screw holes Ib
and 2b respecknfpises the MPG eitartfig REEWahokES ah® WbsehesupRmENaabet tam
portion are provided for partially self-tappin screw ng
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di agrammatically shows the wa ich an armb5

coor di nat €3 con$ rS8F 1 0da kY- Eﬁéla@/%@wmﬁ‘t a%BWhJ?Pé‘Q%ﬂsl ingig #ed)atgamkiest an
| |
appl i cat or ne%giip%r%upé“ﬁhﬁ'ge the. éé‘agﬁd?%ér‘?tbﬁé nﬁt@ééﬁ[ﬂ%‘g@? a"‘%ﬁ?ﬁ%ﬁst i lEE'E‘?\t/eS

30 6a, 6b ose connection WO sea |ng
materi al s mi>Gare Sihichi th sate tondepaphyecsndid;ion randhehibhr est ifohledf withe a

perat 1 on. - anProportign o g STy UMeRe S UARIeng K Y BB gl bTRap

strand 9 whosen£QiPiBAe conductive mixture being of substantially the same compos1t1or§3
conprises the first starting material 8a and whose surface |ayer 9b
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condi ti on andtidm Th byemaggns [ n ai r and at anbi ent terrper at ure whil e
t he second starti ng materl al is a siljicone conducti ture which
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silicone cond I've m Xturé bern substanti a sanme conposition 10
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- wthout additional technical nmeasures
is substantially concluded, the cover 2 is fitted on to the bottom portion 1
- as symbolically indicated by the arrow B - and screwed to the bottom
20 portion 1 by way of the screws 3, in which case the material strand 9 which
has hardened to form the sealing and shielding profile section is
elastically deformed without adhering to the cover 2 and reliably seals and
shields the gap between the casing portions 1, 2.
Figures 2a to 2j are cross-sectional views showing various sealing and
25 shielding profile sections in accordance with preferred embodiments together
with the applicator needles which are respectively used for the production
thereof. The finished profile sections are each shown with parts of the
adjacent casing surfaces 1' and 2 respectively, wherein reference 1' (unlike
the specification relating to Figure 1) stands for a metal casing bottom
30 portion while the material adopted for the cover 2 is again plastic material
with a metal coating 2a. (It will be appreciated that the invention can also .
be applied in relation to an entirely metal casing.)



15" - to constitute an elastic, freely formed sealing and shi el di ng
profile - section having a soft core and a highly conductive but al so
still relatively el astic surface | ayer which encases the core on all
sides. After hardening I s substanti al IQI concl uded, the cover 2 is
fitted on to the bottomportion 1 - as synbollcally I ndi cated by the

arrow B - and screwad ipattihg E}Qits‘hﬁ%ﬂﬁng mfrneorseétw way skdwnt e Fegures 23,
in which case the material strand 9 wh has hardened to formthe
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the speci fi catflbn whéthatpantjal ty Suryouedsl)it stodindcross-sectien athietsisnin H@Etﬁ?ﬁ"BO

portion while the f the cover 2 is again plastic
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t he base portion a over .rat nore. than t he peri phery
and it is appltheckofo dndeisapphigd pir the@rcagingbponteams ' oy @wears of applapeldtator

needl e 61 dia ra ure 2 hayi a first duct .or
passage 6la of CE{ & éééso"@/b%go g‘&?t?donh%ﬂﬁgé EH'EBH%‘CE&J P%Sﬁa%%éé%é’é chu%fb
whi ch parti al lerosylse@4BfiSniita s&fond duEDTF BRGS é)BZD’\’ﬂthh parthal Tyhsurkaunds it,
of a segnent of a circular ring. e sealing and shi el ding

profile sdéti o 92craseviect NFIGIEhe 1R APROOXIBHENY | Hedhe sepe cndusedmeet s a
portion 92a artq a{]%f)r}qut i ve flank portion 92b whi ch extends around
same over someEwh essthan half the periphery thereof, and is

applied to the casiThg gedtingnadd shyelddagspraffitn seppionc @Boshown 1nneF€gUne @2

shown in Fi guref]gers 5‘)r{3tomi rc‘lﬁlat sLtl)wrnsm 1%Breor2Cp?ns St%gte p6rt2)91d%5 grll rb%%h sides of a
non-conductive base portion 93a is a respective conductive profile portion
20 93b, 93c which extends over rather less than half the periphery thereof. The
profile section 93 is produced by means of an applicator needle 63 as shown
in Figure 2d, with a first duct or passage 63a of circular cross-section and
two ducts or passages 63b, 63c which are arranged laterally thereof and
‘which are of a cross-section that is approximately in the form of a segment
25 of a circular ring.

In the case of the sealing and shielding profile section 94 shown in
Figure 2g, a non-conductive core portion 94a is completely encased by a
conductive layer 94b whose thickness however is smailer in the gap space in
the proximity to the casing portions 1', 2. This profile section is formed
30 by means of an applicator needle 64 diagrammatically shown in Figure 2h,
having a first duct or passage 64a of circular cross-section and a second

_duct or passage 64b surrounding it, of ellipsoidal cross-section.



crdss-section and a second duct or passage 62b which partially surrounds
it,. 15 ‘of a cross-section which is approximtely in the shape of a segnent
of a circular ring. : The sealing and shielding profile
section 93 shown in Figure 2e differs;fromthat shown in Figure 2c in
t hat provided on both sides of a non-conducti ve base portion 93a is a

respective conduct Thee spalahg | aadpshieiding Zb@ofﬂ@%hctﬁ)ﬁc%ﬂhhm ewtreguhe pves of
rather |l ess than half the peri hery t hereof. The |l e section 93 is
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however is smaller in the gap space in the proximty to the casing
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appl i cat or neg rﬁxﬁf&tglga ?ﬁﬁ%érce{”dslé sﬁ&?%\ in Figure 2h, havi ng a
first duct or ‘passage 64 circu

ar cross-section and a second duct
or passage 64b surfrhmrndwergwn isofotellimptedi dal teemp sf- Sectimptementation to the
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make use of the ution even in configurations of
di fferent natmaterial on a silicone bas1s is not a necessary feature: it is also poss1b1e

to use a neoprene or other elastically setting material which also does not
necessarily have to harden at ambient temperature.
20 The geometry of the profile section to be produced and the needle and
nozzle cross-sectional shape which is to be adopted in relation thereto
" depend on the purpose of use and the specific configuration of the shielding
casing and, besides the variants diagrammatically illustrated in Figures 2a
to 2j, many others can also be used.



Thus 't hé specification of the first material as being ' non- conducti ve'
s to be understood in the broad sense as neani ng that this material is of
15 markedly | ower conductivity (for exanple corresponding to a markedly

| ower level of netallic filling) thani{he second material. The use of
a plastic material on a silicone basis is not a necessary feature; it

i s al so possi BLAIMS to use a neoprene or other elastically setting

mat eri al which al so does not necessarily have to harden at anbient
tenperature. 20 The geonetry of the pr ofile section to be produced
and the needle andy, A mét%é'@fcﬁr%@c‘lﬁ@%' Rl d aE?sMQ By 1 Rt ﬂeaﬁp?&qw ed
in relation thereto depend on the purpose of use and the speci
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casing (4) foB5mehtenitiak!y glap(!ieew‘éehna) fanst ah@at rséumra@goﬁﬁh? ><:a§{ngb&Ptﬁ'&1 an
el ectronic funftloni )[unlt in which there is provided a sealing and
c
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material is applied under pressure a coor I nat e- con tor
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the fi h then sets elastically
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si mul t aneously ap ~at least a first material (8a) wth o
properties vthfEQﬁﬁer eSeaEift a8 Prodecego b éwﬁfmgow&ivl opplainy atsdeantd aneftiest al
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adapted to a good seall'ng ac I on,

whi ch is provaatdoh and fa aecoheafateraai i85} wanch alsesaizdeREFRAIRy,( GRth Afkerfha.
64a,, 64b; 65a to, 65¢C wher eby t he second

61b: 62a, 62b: 6 ,
mat er i al adhe?ré’geratﬂﬁﬁ"ﬂ?”?ﬁ%af feidppteg: torgy gpodyisealing action,” from the applicator
needle or nozzle which is provided with at least a first and a second

passage (6a, 6b: 6la, 6lb; 62a, 62b: 63a to 63c; 64a, 64b: 65a to 65¢),
whereby the second material adheres firmly to the first material.

2. A method according to claim 1 characterised in that the second
casing portion (2) 1is brought into contact with the sealing and shielding
profile section (9: 91 to 95) after substantially complete hardening of the
first and/or second material (8a, 8b).

3. A method according to claim 1 or claim 2 characterised in that the
first material (8a) used is a substantially non-conductive plastic material,
in particular on a silicone basis, which hardens in air and at ambient
temperature and which in particular has thixotropic properties, and the
second material (8b) used is a plastic material which is made conductive by
means of electrically conducting inclusions, the second plastic material
being of the same kind as the first material.
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2. *A*mef hod according to claim1 characterised in that the second casing
portion (2) i's brought into contact wwth the sealing and shielding profile
section (9; 91 to 95) after substantially conplete hardening of the first
and/ or second material (8a, 8b). 342A nmethod according to claim1l
or claim2 characterised in that the first material (8a) used is a
substantial | y non- qongugthode agdorgtrigc toretletn @l charactemisadcin dthabrpaatisiles.cone
basi s, which hardens in _air and_at anbient fenperat.ure and ngch.'n .
particul ar haParhHickrr (fﬂ)lPr@SpPBp@raF?Ses,COstlrﬁeas@%@Edoﬁaqrbrai \od (‘”ét'? {sHEMi s
a plastic mat gg(a o\méfé?hﬁi%amﬁdtfc‘?ﬂﬁ‘f Ui e pivt iBERPSs Pive! g?ChI  TlakFbearing
conducting inclusions, the second plastic materi al being of the sane kind
as the first ral®r,iate used as the electrically conducting inclusions. 12

4. A method according to claim3 characterised in that particles, in
particular fibres or flakes, conprising a netal or an alloy with a high

level of electricals cangeeiodvhésording Rar tiaml 3r chdravesrised ansihaterthbedinsbg
alloy, are used as the electrically conducting anlusloqs. . 5. A.
met hod accor dimagenial cf &) meantaing &crepicoBdHGtVa hdP PHET6YIAE: OHdi & raICelaHS
contains a noqﬁiﬂgductive, In particular oxidic or ceramc filler.
6. A nethod according to one of the preceding clainms characterised in that
a bonding agent which is added in particular to the material is used when
applying the first ' : )
PRIYINg e s é%nglﬁgihédqgcég%g%nadtén%%grdfakhé:%Fgce§$ﬁh'c]aims characterised in
that a bonding agent which is added in particular to the material is used

when applying the first and/or the second material (8a, 8b).

7. A method according to one of the preceding claims characterised in
that an applicator needle or nozzle (6; 61 to 65) is used for applying the
sealing and shielding profile section (9. 91 to 95), in which applicator
needle or nozzle the first passage (6a; 6la; 62a; 63a: 64a; 65a) is
surrounded at least over a part of its periphery by the second passage (6b:
61lb; 62b; 63b, 63c; 64b; 65b, 65C).

8. A method according to claim 7 characterised in that application of
the sealing and shielding profile section is effected by using an applicator
needle or nozzle (6; 61 to 64) whose first passage (6a; 6la; 62a; 63a: 64a)
is of substantially circular cross-section and is concentrically surrounded
at least in portion-wise manner by the second passage (6b; 61b; 62b: 63b.
63c; 64b). wherein the latter is of a cross-section that is substantially in
the form of a segment of a circular ring.

9. A method according to one of the preceding claims characterised in
that the second material is applied in the profile cross-section with
irregular thickness.
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7. "Amet hod according to one of the preceding clains characterised in that
an applicator needle or nozzle (6: 61 to 65) is used for applying the
sealing and shielding profile section (9: 91 to 95), in which applicator
needl e or nozzle the first passage (6a; 6lg4 62a; 63a; 64a; 65a) is
surrounded at | east over a part of its periphery by the second passage (6b;
61b; 62b; 63b, 63c1064Y;metiidd, abcw®ding to claim 89 oﬁamtmdedicnprtdamghwsedoadm

7 characterised in that a Ilcatlon of the _sealing and shiel ding profi
section is ef P&@rad oy a@ﬁ |1nété60pfnté@d|6é91@ zlaeg'(@tg%lthﬂg(”@ﬁﬁ

whose first DRRSAGH ¢AS. pa@@atovﬁ?t% ﬁ%%sw@“ﬁbrth%no d?b‘rbsdn?“%héabdt‘étd‘é Ul Ag
cross-section and is concentrically surrounded at east in portion-w se
manner by thecasiegnd passage (6b; 61b; 62b: 63b, 63c: 64b), wherein the

| atter is of a cross-section that is SUbstantiaIIy in the formof a segnent
of a circular ring. 9. A nethod according to one of the preceding
clains characterised in that the second nmaterial is applied in the profile
cross-section with irregul ar thickness.

13 10. A nmethod according to claim9 characterised in that the second
material is applied on the inside of the casing with a greater thickness
than in the part towards a casing portion and/or on the outside of the

casi ng.
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