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O6nacTb NMPUMEHEHUSA: SNIEKTPOTEXHKA N SJIEKTPOHUKA
Electrical and Electronic Applications

Hidden inside — Performance outside!
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Mol oTBe4aem Ha Bawwm Bonpocsl o
PYHKUMOHAsbHbIX HaMosHUTENAX

[oynna komnaHnii KBapugepke SBNSETCA HE3ABUCHMbIM CEMENHBIM
npeanpustTuem ¢ bonee Yem 135-neTHUMK TPaOULMSM B 0DbIYE U
oboralleH MPOMbILLNEHHbIX MUHEPASIOB.

L[MBN3NOH MO NMPON3BOACTBY BbICOKOI(PMEKTUBHBIX HAMOTHUTENEN
HPF The Mineral Engineers nomoraeT co3faBaTb NHHOBALOHHbIE
hyHKUMOHANbHbIE HAMOMHUTENM 1 [06aBKM Ha MUHEPaNOrMYeCKom
N CUHTETNYECKOM OcHOBE. N1 AOCTVXKEHWS 3TUX LUENen Mbl
NAOTHO COTPYAHVYaEM C OTAeNaMM Mo PasBUTUO CBOMX KITMEHTOB.
HapaboTaHHbI OMbIT U BbICOKOTEXHOOMMYHOE 0OOPYAOBaHME

No3BOJIAIOT NPOBOANTE SKCNeprMeHTaslbHble paspa60TK|/1 Ona Hanx

nokynarenen B CreaytoLmx obaacTsx:

- Jlakn n kpackm
- CTtpoutenbHas Xvmus
- [nacTtukum

- AareaviBbl

C aKLeHTOM Ha paspaboTke NOSMMEPHBIX 1 KOMMOSUTHBIX

MaTepranoB, Mbl MOMOraemM KaveHTam no Bcemy Mypy obecneyrsatb

3(PPEKTVBHOCTL NMPOV3BOACTBA.
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We develop the answers
to your filler questions

The Quarzwerke group is an independent family business with more
than 135 years of tradition in the extraction, processing and refining
of industrial minerals.

The division HPF The Mineral Engineers helps to create unique system
solutions by developing innovative and functional high-performance
fillers and additives on a mineralogical and synthetic basis. To achieve
this, we work hand in hand with the development departments of our
customers. Thanks to our experience and equipment we are in a position
to be able to perform predevelopment work on model formulations for
our customers in the sectors

- paints & laquers
- construction chemicals
- plastics

- adhesives

With our focus on polymer applications and composite products we
help our customers worldwide to ensure productivity



MILLISIL®, SIKRON® SILBOND® Chinafill

SILBOND® crnaHn3npoBaHHbIz CUNAHN3NPOBAHHbI Kaolin TEC, CALK

SILMIKRON® KBapL| KaosIMH

KBapL

* SiO, * TEMnIONPOBOAHOCTb: * SiO, o AlLSILOq

e M/IOTHOCTb 2,65 r/cm3 9 Br/mMK * MIOTHOCTL 2,2 r/cm3 e MNOTHOCTL 2,6 r/cm3

» TBepaocTb 7 (no Moocy) * xopouwe e TBepOOCTL 6,5 (Mo Moocy) » TBepmocTb 2 (no Moocy)

3/1EKTPOV30SIALMOHHbIE y
* BbICOKas XMMUYecKas ) N *  XVIMYECKM VHEPTHBIN o KOI(PMULMEHT TEMNIOBOrO
. cBoWcTBa (HU3KMA tan &) 116

CTOVIKOCTb y * KOODPULMEHT TEMIOBOrO pacLumpeHns 5*10¢/K

*  KO3(PULIMEHT TEMIOBOrO HaCTVLE! YT/I0BATOM (DOPMbI pacuvpetins 0,5*106/K (Npw t 20-300°C)
paclunperusa 14*10-6/K (npw t 20-300°C) * He roptoymi

(mpwn t 20-300°C)

MILLISIL®, SIKRON® SILBOND® silanised Chinafill
SILBOND® silanised fused silica Kaolin TEC, CALK
SILMIKRON® kaolin
silica
* Si0, e thermal conductivity: e Si0, e ALLSI,05
* density 2.65 g/cm’ 9W/mk e density 2.2 g/cm’ e density 2.6 g/cm’
e hardness 7 (Mohs) * good electrical properties * hardness 6.5 (Mohs) e hardness 2 (Mohs)
. . . (low tan delta) . . .
* high chemical resistance ) e chemically inert e thermal expansion
e thermal expansion * square edge particles e thermal expansion 5*10°/K (at T 20-300°C)
14*10°/K (at T 20-300°C) 0.5*10°/K (at T 20-300°C) e flame retardant
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TREMIN® 283,
TREMIN® 939
BOJI1ACTOHNT

* CaSiO,4
e MIOTHOCTb 2,85 r/cm3

* TBepOocTb 4,5
(no Moocy)

*  KO3(hPULMEHT
TENMOBOrO PaclUNPEHNs
6*106/K (npwu t 20-300°C)

¢ CTeneHb 6emn3Hbl
(Y-napameTtp > 90)

TREMIN® 283
TREMIN® 939
wollastonite

o CaSiO;
* density 2.85 g/cm’
* hardness 4.5 (Mohs)

* thermal expansion
6*10°/K (at T 20-300°C)
* brightness
(Y-value > 90)

4 E&E

* MPOAYKTbI JINHENKM
TREMIN® 283 nmetot
67104HbIE YacTULbI
(L/D: 3:1) LAR

*  MPOAYKTbI JIMHENKN
TREMIN® 939 nmetot
nrofbYaTble YacTuLbl
(L/D: 8:1) HAR

*  OT/IMYHbIE AaPMUPYOLLINE
CBOVICTBA

o TREMIN® 283 products
granular particles
(aspect ratio 3:1) LAR

e TREMIN® 939 products
acicular particles
(aspect ratio 8:1) HAR

* excellent reinforcing properties

SEPASIL®
oKeu, aJITIOMUHNSA

e AlLO,
* MOTHOCTb 4 r/cm3
e TBepaocTb 9 (Mo Moocy)

*  KOI(PPULMEHT TENIOBOrO
pacLUMpPeHs
7*10°6/K (npw t 20-300°C)

® O4YeHb BbICOKas X1MMYecKas
CTOWKOCTb

* Xopowwve
JNEKTPOM3OSIALUMOHHbIE cBoOWCTBa

SEPASIL®
alumina

e ALO;
e density 4 g/cm’
e hardness 9 (Mohs)
e thermal expansion
7*10°/K (bei T 20-300°C)
 extremly high
chemical resistance

e good insulating properties

HYDRAFIL®
rMOPOKC, JTIOMUHSA

Al(OH),4

MIOTHOCTb 2,4 r/cm3
TBepaocTb 3 (no Moocy)
XUMUYECKA NHEPTHBIN

KO3 PNUMEHT TENIOBOIO
pacLUMpeHs

15*106/K (npwu t 20-300°C)
cTeneHb 6en13Hbl
(Y-napameTp >94)

He roproYuin

HYDRAFIL®
aluminium hydroxide

Al(OH),

density 2.4 g/cm’
hardness 3 (Mohs)
chemically inert

thermal expansion
15*10°/K (at T 20-300°C)
brightness (Y-value >94)
flame retardant



SILATHERM® SILATHERM® Plus
TEMI0MPOBOAHbIE HAMOHUTENM C SNEKTPOMSONALMOHHBIMI CBOMCTBaMM

* MIOTHOCTb 3,6 r/cm3 e nnoTHocTb 4,0 r/cm3

e TBepaocCTb 5 (no Moocy) e TBepaocTb 9 (no Moocy)

*  XVMUYECKUN UHEPTHBIN *  XVMUYECKUN UHEPTHBIN

*  KO3(PPUUMEHT TENIOBOrO *  KO3(PPUUMEHT TENIOBOIrO
paclmpermns 7*10-6/K paclwmpernsa 7,3*10-6/K
(npw t 20-300°C) (npw t 20-300°C)

* TEnIonpPOBOAHOCTb * TErIoNPOBOAHOCTb
14 Br/meK 30 Br/meK

*  OrHECTOWKWIA *  OrHECTOVKWIA

SILATHERM® SILATHERM® Plus

thermally conductive, electrically insulative fillers

* density 3.6 g/cm’ * density 4.0 g/cnv’
* hardness 5 (Mohs) * hardness 9 (Mohs)
 chemically inert  chemically inert
* thermal expansion * thermal expansion
7*10°/K (at T 20-300°C) 7.3*10°/K (at T 20-300°C)
e thermal conductivity e thermal conductivity
14 W/mK 30 W/mK

e heat resistant
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C HefaBHero BPeMeH HanoIHUTENN SBASIOTCS He TOSIbKO CPeACTBOM
N9 YOBLLEBIEHMS MOSIMMEPHbIX CUCTEM, HO 1 /191 KOPPEKTUPOBKM

X CBOWICTB B COOTBETCTBUM C LIE/IEBbIM HagHaueHvem. HanonHutenm
MOMOratoT afanTypoBaTh NOMMEPHYIO CUCTEMy Mof, crieLanibHbIe

YCnoBuUA NPUMEHEHNS.

FpaHMqau_lme NMOBEPXHOCTU MeXXy HanoHUTeNeEM 1 I'IOJ'II/IMepHOI7I
ManI/ILI,eI7I MMEKOT peLlarolee 3Ha4eHre ang BCew cuctembl. Ecnn
nosimMvep 1 HanoJIHUTENIb HECOBMECTUMbI, TO U BCA NoJiMepHas
cncrtemMa CTaHOBUTCA MeHee yCTOI7I‘-II/IBOVI. OnTrmanbHoe coedvHeHVe
C I'IOJ'IVIMepHOVI ManI/ILI,eI7I OOCTUraeTCyd 3a CHeT CcuiaHm3aunn

HanoJIHUTENA.

[ToKpbITble HANOHUTENW Nerye BpabaTbiBatOTCS B MOMMED MO
CPaBHEHNIO C HEMOKPbITbIMK. ONTMaNIbHOE B3aUMOAENCTBME MEXY
nosimmMepom 1 BblCOKOSd’)CbeKTI/IBHbIM HanosiHnTenemMm goCTnraeTcy
3a CYeT cunaHa, cneupanbHO NoaodpaHHOro A1 KOHKPETHOM

MOJSIMMEPHOM CUCTEMI.

CunaHunsauna MnHepasnbHbIX
HarnoNHUTENEn

Moandmkaums MOBEPXHOCTY CUMMKATHBIX HAMOSHUTENEN, HaLeNeHHas Ha

onpeaeneHHyto 061acTb MPUMEHEHNS!, MO3BONSET AOCTUYb CREdyHOLLIX

CBOWCTB NOSIMMEPHOW CUCTEMBI:

* BbICOKasl CTEMeHb YCTOMUYMBOCTM K aTMOCHEPHBIM U XUMUYECKIM
BO3OENCTBMSM

* yBENMYEHHAs MEXaHU4eCKas MPOYHOCTb

* MOBbILLEHHDBIN MOZY b YIPYrOCTI MPW PaCTKEHNN

* yBEMYEHME CTENEHN HAaNOHEHNS

* OT/IMYHO NofaaeTcs 0bpaboTke

OTBeT Ha BOMPOC O TOM, Kakoe NOKPbITVE MaganbHO NOAXOOUT 471
KOHKPETHOrO MosiMMepa, JiyuLlie BCEro MpoBEPSieTCs MPaKTUYECKIM
MyTEM.

PexkomeHpaumm no cunadam | Recommended application

noJiInMepHble CUCTEMbI

polymer systeme

For some time now, fillers have been far more than just inexpensive filling
materials for polymers. By using them, the properties of the polymer system

can be specifically modified and adapted to special requirements.

The interfaces of the polymer matrix and the filler influence the final
properties of the system vitally. If the polymer and the filler do not
harmonise, the whole system is weakened. The optimal integration of
a filler into the polymer system is achieved by silanization.

It Is easier to incorporate coated fillers into a polymer than uncoated ones.
To achieve an optimum chemical bond between the polymer and the
functional filler, a silane specially adapted to the polymer system must be
applied to the surface of the filler.

Silanisation of
mineral fillers

With a specific surface treatment of mineral fillers,
attuned to the polymer system, the following features
are achieved:

* high weathering and chemical resistance
* high mechanical strengths

* increased tensile modulus

e enhanced filling degree

* excellent processability

The most reliable way to find out which coating produces the
best results for a specific polymer is by experiment.

MapKvpoBka
labelling

NoKpbITVe
coating

EP, UF, PF, MF, FA,PP, PE, PVC, PA, PC, nonncynboH | polysulfone

EPDM, PUR, BoaHble aucnepcun | aqueous dispersions

EP, PF, MF, UP, PP, PE, PS, ABS, SAN, PVC, PA, PC, PUR, nommcynschuabl | polysulfide, ankuaHsle cmonsi | alkyd resins,

BOLOPACTBOPUMbIE cucTeMbl | water-dilutable systems
EP, UP, PMMA, PP, PE, PS, SAN

cunukoHosan peauHa | silicone rubber
cunnkoHosas peauta | silicone rubber

UP, PDAP, PP, PE, EPDM, EPM, SBR, EPT

- AST amuHocunaH | Aminosilane
- EST arokeveunaH | Epoxisilane
- MST metakpuneunan | Methacrylsilane
- RST TpumeTtuncunan | Trimethylsilane
-TST metuncunan | Methylsilane
- VST BuHuncunan | Vinylsilane
N\ ) )
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DNEKTPOTEXHMKA 1 ONEKTPOHVIKA UrPatoT B HaLLIe TEXHOIOMMHYECKOW
1 UMPOBO MOBCEAHEBHOCTY O4YeHb BAXKHYIO POJIb. C KaXapIM AHEM
pacTyT TPeGoBaHNS K 3NIEKTPUHECKIM MOLLIHOCTSIM 1 MEXaHUYECKOM
NPOYHOCTY U3AE/MIA. TTOCKOMbKY pasMep AeTasen, MPUMEHIEMbIX B
3/IEKTPOHMKE, CTAHOBUTCS [ieHb OTO [HA BCE MeHblLe, TPebGoBaHMa K

COCTaBNALLMM KOMMNOHEHTaM MOCTOAHHO PacCTyT.

MuHepasbHble BbICOKOIMMEKTNBHbIE HAMOMHNTENN CIOCOOHBI BHECTU
CYLLLECTBEHHbIV BK1a[, B BbINOSIHEHME JaHHbIX 3a4ad, MOCKOSbKY

NOJTOXXUTESTIbHO BJIUAKOT Ha OI'Ipe,EI,eJ'IéHHbIe cBOWCTBA.

JnokcuaHaa cmona anA ANIEKTPOTEXHUKN

Epoxy resins for electronic engineering

OrnokeuaHas cMoJla UrpaeT BadKHYIO POJIb B 9/1IEKTPOTEXHUYECKIMX
n3nenvsx 6narogaps XopoLLer CLenisemMocT, yCTONYMBOCTH

K XMMUYECKOMY W TeMMepaTypHOMY BO3AENCTBMIO, a TakKe
BbIOAIOLLIMMCS SNEKTPUHECKMM CBOMCTBaM. B anexkTpoHuke
AMNOKCKOHbIE NMNTbEeBble MaTepuasibl NCMOSIb3YIOTCA OS14 J1aKOB, B
Ka4yecTBe JTAaMVHUPYIOLLIMX CMOJT A1 COeAMHEHWU 1 B MPOU3BOACTBE
neyartHbIx nnat. B OJIEKTPOTEXHMKE 3MNOKCKOHbIE CMOJIbl HAXOOAT
NPUMEHEeHVe 019 KOPMycoB NpeobpasoBaTenen, U3onsTopoB U
CUNOBbIX TPaHCOPMAaTOPOB Cyxoro Tuna. MNpaBuibHO Noa0OPaHHbIN
byHKUMOHAbHbIN HANOTHUTE b CNOCOBEH CYLLIECTBEHHO YYYLLIUTb
MexXaHn4eckne, TepMNYeCcKmne 1 SN1eKTpndyeckmne CBOWCTBa

AMNOKCKOHbIX CMOJT.

Electrical and electronic applications play a very important role in
our increasingly technological and digital everyday life. The demands
on electrical power and mechanical strength are increasing. As
electronic components get smaller and smaller, there are also new
challenges that need to be addressed.

Mineral high-performance fillers can make a major contribution to

influencing certain properties.

Epoxy resins play an important role as raw material for electrical and
electronic engineering due to the good adhesive strength, the heat and
chemical resistance as well as the excellent electrical properties. In electrical
applications epoxy resin moulding materials are used for coating systems,
as lamination resins for connections and for the production of circuit boards.
Epoxy resins are used in electrical engineering for the construction of
transducer, insulator devices and dry-type power transformer. The required
mechanical, thermal and electrical characteristics of the epoxy resin are
affected significantly by the choosen functional filler.

7\
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MpV N3roToBNEHMN TEPMOPEAKTUBHBIX NINTbIX U3aenniA 6onbLIoe
3HaYeHMEe VMEIOT Takme CBOWCTBA, Kak Temneparypa SKCryaraumm,
3NEKTPUYECKOE HanpPshKeHNE N MexaHn4eckast CTOMKOCTb. O4eHb
BaDKHO MOA06PaTh NMPaBWIIbHbIA HANOHUTESb 419 N3rOTOB/IEHNS
TEPMOPEAKTVBHbIX MIACTMACC B TEXHWKE CO CPEOHVM HAMPsHKEHUEM,

Tak Kak TpeGOBaHI/IH K N30eNAM PA3BHATCH.

Ever greater requirements are being made of moulded parts with respect to
the usage temperatures, electrical powers and electrical strengths, which is
why improved moulding material properties are required. The selection of
suitable fillers is of outstanding importance in the manufacture of epoxy
compounds for use in medium high-voltage technology. As the requirements
differ greatly, it is not a case of there being just “one” optimal filler.

BbicOKO3(heKTUBHbLIE HANOMHUTENWN ONA INEKTPOTEXHUKUN

High Performance Fillers for electrical engineering

3roToBAEHHbIE C MPUMEHEHNEM CUNaHM3MPOBAHHBIX HAMOMHUTENEN
KOMMEKTYIOLLIME YCMELLHO CYy>KaT B TEYEHNE MHOTUX JIET B YCIOBUSX
BHeLLHeN cpedpbl. [ToMUMO 3TOro, MCNOMBE30BaHME CUNIAHN3MPOBaHHbIX
HanoMHUTENEeN NPUAAET rOTOBbIM U3OENVSM YCTONHYNMBOCTD K ONTUHECKUM
nedeKTam, MEeXaHNYECKOMY 1 SNIEKTPUHECKOMY BOZAEACTBUIO.

Hawwm nocnenHne pa3paboTku NO3BOANAM JOOUTLCS CReLMHecKoro
pacnpefeneHne rpaHyn. 310 NO3BOMSET CHU3WTL Pabouyto BA3KOCTb
NPy @aHaIOMMYHONM CTENeHN HanoHeHrs. G opyro CTOPOHbI, MOBbILLEHME
CTENeHM HaMOTHEHNS MOXKET MOIOXKUTENBHO BAMSITE Ha YCTOMYMBOCTb K

06pa30BaHNIO TPELLWH.

MpenMyLLIECTBa MPUMEHEHNS MAHEPATbHBIX HaMONHUTENeN B
BMOKCUOHBIX CMOJIax:

* TEPMUYECKNUN KOHTPOSb B MPOLIECCE NNThA

* YyULIEHNE MEXaHYECKIX CBOMNCTB

* HUBKNIN KOI(PMDULIMEHT TEMIOBOrO PACLUMPEHSi CMEeCK
* HUBKME BMIeKTpMYeckue noTepu (tan &)

* yaelleBneHne peLenTypsbl

10 E&E

Due to the silanisation of our fillers the components can perform their
service without any difficulty over a period of many years, even outdoors.
In addition, the use of silanised fillers leads to optically sophisticated,
mechanically and electrically more resistant finished parts.

Our latest product developments show very special grain size distributions.
Therefore they enable lower processing viscosities by maintaining the
same filling degree. On the other side a higher filling degree can influence
the crack sensitivity positively.

Advantages of mineral fillers in epoxy casting resins:

e thermal control during the casting process
e to obtain good mechanical properties

e low thermal expansion of the mixture

e low electrical loss (tan 6)

e cost-effective formulation






MILLISIL® pnA BHYTpEeHHNX
yCTaHOBOK

Ha npotsbkeHun gecatunetuii keapuesas Myka MILLISIL®W 12
3apekoMeHoBana cebs B cucTemax Ha
6asnce aMoKCUOHbIX CMOJT:

* YacTVLbl YroBaTon opmbl
* YCTOMYMBOCTb K BO3LENCTBUIO aTMOCHEPHBIX YCIOBUM 1 XMMMKATOB
* HU3KNIA KOS DULMEHT TENOBOrO PacCLUMPEeHs
14*10%/K (npwn Temnepatype 20 — 300 °C)
* XOpOLUVE N30NMNPYIOLLE CBOCTBA
(H13KWA tan &)

SILBOND® W 12 EST
ONA HApPY>HbIX YCTAHOBOK

Bnarogaps OTAMYHON MEXaHNHYECKON U XMMNHYECKON
obpabaTtbiBaeMOoCT, KBapLeBas Myka ¢ MOANMDULIMPOBAHHOM
MOBEPXHOCTLIO YCMELLHO MPUMEHSETCS B TEHeHUe AMTENbHOrO
BPEMEHN B SMOKCUAHBIX MONMMEPHBIX CUCTEMAaX OJ15 HapPY>KHbIX
yCcTaHOBOK. Takxe kBapLesas Myka SILBOND® sce valle
MCMONb3YETCA U B 3aUIMBKAX A1 BHYTPEHHErO MPUMEHEHIS,
MOCKOMbKY MPUAAET U3OENMIO BbICOKOKAYECTBEHHYIO MISHLIEBYIO
MOBEPXHOCTb. [1OMOMHNTENBHO K NEpeYnCIeHHbIM BbilLe
OOCTOVHCTBAM, MPUMEHEHNE CUIAHN3VPOBAaHHOW MyK OaeT
chnenytoLme NpermMyLLEeCTBa:

* BbICOKAs YCTONYMBOCTb K aTMOC(EPHOMY 1 XUMUHYECKOMY
BO30ENCTBUIO

¢ BbICOKasi MexaHu4eckasi MpOYHOCTb

* yBeSIMYEeHVE CTEMNEHW HaMoHEHVS!

* OT/IMYHas 0bpabaTbiBAEMOCTb

* OrpaHn4eHHoe TernsioBoe paclumnpeHme

12 E&E

MILLISIL®
for indoor applications

For decades silica flours are established in epoxy
resins applications. Our MILLISIL® W 12 for example
is characterised by

 angular particles
 weathering and chemical resistance
* low coefficient of thermal expansion:
14*10°/K (at a temperature of 20 — 300°C)
e good electrical insulating properties
(low tan delta)

SILBOND® W 12 EST
weather-resistant surface

Weathering resistant outdoor applications are long since standard
purposes for surface treated silica flour due to the outstanding
mechanical and chemical processability into the epoxy polymere
systems. SILBOND® silica flour is nowadays increasingly applied

as well in indoors casting resin parts, as for products with high glossy,
top-quality surfaces. In addition to the already mentioned advantages
the surface-treated version offers:

* high weathering and chemical resistance
* high mechanical strength

e increased filling degrees

e excellent processability

* low thermal expansion



SILBOND® 126 EST SILBOND® 126 EST
Caman BbICOKaA CTerneHb for highest filling degrees and
HarMoNIHEHUA U NMNOCTOAHHAA BA3KOCTb constant viscosity

SILBOND® 126 EST - ycoBeplLueHCcTBOBaHHas pa3paboTka Ha OCHOBE SILBOND® 126 EST is an advancement of the already established
cunaHv3npoBaHHol keapLiesot Mykn W 12 EST 1 SILBOND® W 6 EST.  surface treated silica flours W 12 EST and SILBOND® W 6 EST.
3a c4eT oNTMManbHOrO pacnpefeneHns rpaHyn No OpaxkumsM, Due to the optimised particle size distribution SILBOND® 126 EST
SILBOND® 126 EST no3BossieT yBEMUMTb CTENEHD HAMOHEHNS features an increased filling degree at constant viscosity.

CUCTEMbI NMpU HEN3MEHHOW BA3KOCTU.

CreneHb HarnosHeHVs (% OT obbema)
3MOKCKOHOro KoMnayHaa (Lenesoe 3HadeHmne BsiskocT 2000 mI*c)
Filling degree [mass%] of epoxy resin compounds (target viscosity 2000 mP*s)

69.00

68.00

67.00

66.00

65.00

64.00

63.00

SILBOND® W 12 EST . SILBOND® 126 EST

62.00

61.00
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SILBOND® - nnaBneHbIi KBapL,

719 ONOKCUOHbIX KOMMayH/O0B B
N30e1sIX, NOABEPIKEHHbBIX BbICOKVM
TemnepaTypHbIM Ko1ebaHnam

DNOKCWOHBIN KOMMayHA, U METAIINIMYECKIE COCTaBNSIOLME
NOABEPraloTCs CUIIbHBIM NMEPEMEHHbBIM Harpy3skam. TepMUdeckme
KonebaHWsa BedyT K M3MeHeHWo pasmMepa Matepuanos. [na
YCTPaHEHNs HEeraTUBHbIX MOCNIEACTBUIA, AethopMaLa PasINYHBIX
MaTeprasioB [O/HKHA BbiTb MakCUMasIbHO OfVHaKoBOW. MpuMeHeHe
NaBfeHOro KBapLa C HU3KMM KO3(MULIMEHTOM TEMIOBOrO
PACLLMPEHNS B SMOKCUHbBIX JIMTHEBbIX U3AEMAX MAHIMNSNPYET
LehOPMaLVOHHBIE UBMEHEHVIS MEXAY MOSIMMEPHON CUCTEMO 1
METa/I/IOM, YTO [Ae/1aeT BO3MOXHbBIM MPOU3BOACTBO COXKHbIX AgTanein

1 NpenoTBpaLLaeT obpa3oBaHne TPELLMH.

[N NOBbILLEHNS CTEMEHW HaNOJIHEHWS CUCTEMbI Mbl Mpea/iaraemM
onTuMmampoBaHHbii Tun SILBOND® FW 126 EST.

Huskoe TennoBoe paclumpeHue

Low thermal expansion

TennoBoe paclumpeHne HEKOTOPbIX HANOTHUTENen nogpobHee
Thermal expansion of choosen fillers in details

CTeneHb HaMnoHeHWA

CTeneHb HamnosHeHunA

SILBOND® fused silica
for epoxy systems with strong
variation in temperature

The epoxy compound and the metallic material are exposed to
strong thermal alternating stress. Thermal fluctuations cause
changes in material dimensions. In order to avoid damages at the
devices the dimension discrepancies of the different material
must be minimised. In order to minimise the different changes in
dimension of the compound and the metal, fused silica with a
low thermal coefficient of expansion is applied. Thus crack
sensible applications as big metallic casting parts or complex

geometric shapes can be produced.

For higher filling degrees we offer the grain size optimised product
SILBOND® FW 126 EST.

KoathdpumumeHT TennoBoro paclumpeHns

filling degree filler loading thermal coefficient of expansion
MponykT | product (2000 mMa*c | mPa*s / (2000 mMa*c | mpPa*s /
60°C) 60°C) CTE HanonHutenb CTE komnayHz,
[Bec. | mass %] [o6BeEM | vol%] filler (literature) (n3mepeHo | measured)
OnokcunpgHaA cMona |
) 0 0 - 70
EP-Resin (CY 184/HY 1235)

MILLISIL® W 12 62,7 43 14 36
SILBOND® W 12 EST 63,4 44 14 36
SILBOND® 126 EST 68,2 48 14 31
SILBOND® FW 12 EST 59,0 44 05 29

OTANYUTENBHOM OCOBEHHOCTBIO N1ABIEHOrO KBapLua AB4ETCA ero

HU3KM KOSMPMULMEHT TEMIOBOIO PACLUMPEHNS. 3TOT nokazaTesb
HeobxoOuM Anst ANEKTPOTEXHUYECKUX USAENUA OTBETCTBEHHOIO

Ha3Ha4YeHU4.

14 E&E

TvnoBsble faHHble | typical values

The outstandig feature of fused silica is its outstanding low thermal
coefficient of expansion which is indispensable for epoxy resin systems for

top-quality electrical applications.









TREMIN® BonnactoHUT onq
npenoTepaLleHna obpa3oBaHMA TPELLWH

TREMIN® BOMNACTOHUT, BAOHUHOM WU UMOMbYATON CTRYKTYPbI,

VIMEET CrieflytoLLe npenMyLLecTsa:

* XOPOLLME BIEKTPUYECKIE CBOMCTBA
* HW3KOE TEerylIoBoe paclunpeHie
* MpeKpacHble apM1PYIoLLIME CBOMCTBA

Bce crnanmnanpoBanHble HanoIHUTENN XapakTepuayroTcs 6osbLIen
CTENeHbI0 MPOYHOCTI MO CPABHEHNIO C HEOBPabOoTaHHbIMM NPOdYKTaMU.
TREMIN® 283-100 EST pekomeHOoBaH K NPUMEHEHMIO BO BHYTPEHHIX

yCTaHOBKaX, rae 0COGEHHO BaXKHbI YAAPOMNPOUYHbIe CBOMCTBA.

Y[aponpoyHOCTh (%) SNOKCUAHBIX CUCTEM
Impact resistance [%] (Charpy) of epoxy resin compounds

16.00

TREMIN® wollastonite
for crack sensitive applications

TREMIN® wollastonite, either block-like or acicular,

features the following characteristics:

e good electrical properties
e low thermal expansion
* very good reinforcing properties

The silanised fillers are all characterised by a better degree of
rigidity than those that are not surface treated. TREMIN® 283-100 EST
with an excellent impact resistance is recommended for indoor

applications.

M rocne MOrPY>XeHNs B BOAY
After water immersion

[ | [Nepen, Morpy>xeHvemM B BoaOy
Before water immersion

14.00

12.00

10.00

8.00

6.00

4.00

2.00

MILLISIL®
W12

SILBOND®
W12 EST

SILBOND®
126 EST

SEPASIL® 1284 okcug antoMmnHMA
OJ1A BaKYYMHbIX BbIK/lO4YaTeNen,
paboTaroLwmx B N30/IMPOBaAHHON
SFs-cucteme

B anerasosbix BbIK/OHATENSX 0ObIHYHbIE MUHEPATbHbIE
HanonHUTENN He paboTatoT. Bnarogapst OTAMHHBIM XUMUYECKMM
napamveTpam SEPASIL® 1284 angetcs naeasibHbIM HanoHUTEEeM

O3 NPUMEeHEHNA B YKa3aHHbIX YCOBUAX.

SEPASIL® 1284 alumina
for SF-gas insulated switchgear

In SFg insulated switches normal mineral fillers come
to their limits. Due to the excellent chemical properties,
alumina SEPASIL® 1284 is ideally suited for these

applications.

TREMIN®
283-100 EST

SILBOND®
FW 12 EST

SEPASIL® 1284

Al,05 99.7 %
PaCTBOPEHHbII
soluble Na 110 ppm
Ca 2 ppm
3/1EKTPONPOBOAHOCTL

electrical conductivity 32 MG/ | ms/cm

cpenHUn pasmep pakumin

medium grain size dg 2.6k | pm

Cneuyndryeckast MoBEPXHOCTb
BET

3HadeHue pH
pH-value

1.45 m?/r | m2/g

7.6

Tvnosble faHHble | typical values
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HYDRAFIL® 744 rnopokeu,
AMIOMUHNS: Oenbl 1 OFTHECTOUKIAN

Mapokena, antoMUHKS MPOV3BOANUTCS 13 BOKCKUTa MO METOANKE
Baltepa. MNpenmyLLiecTBamMm MMAPOKCHAA aMtOMUHKIS SBSIOTCS €ro
OrHEYMNOPHOCTb, BbICOKAs CTemneHb 6en3HbI U HM3Kkas TBEPAOCTb.
[Lernppataums HauHaeTcs Npy Temnepatype 180 rpagycos.
HYDRAFIL® 744 yxe 3apekomeHfaoBan cebst 715 MCNosib30BaHNs B

OMNOKCNOHbIX CMCTEMAX.

Kaolin TEC - sawuta ot
BOCM/IaMEHEHWS B MOamMamMmaax

KaonuH — cunvkat Co C/IOUCTON CTPYKTYPOW, UMEET YellynyaTyto
CTPYKTYPY rPaHy/1, pasMepbl KOTOPbIX 3aBUCAT OT MECTOPOXOEHNS.
Ham yganock nosyyrTb NPOAyKT ¢ 0COO0M (hOPMOV YeLLlyek U
BblAaOLLMMCS apMu1pytoLLmMm ceocTeamm - Kaolin TEC 110.
MprMeHeHre KaoanHa ¢ MOAUMULMPOBAHHOM MOBEPXHOCTHIO MapKM
Kaolin TEC 110 AST no3BonsieT 3aMeTHO CHU3WTb COAepKaHne

BELLECTB, NPeaoTBPaLLaOLLMX BOCM/IaMEHEHe.

18 E&E

HYDRAFIL® 744 aluminium hydroxide:

white and flame retardant

Aluminium hydroxide is made from bauxite according to the Bayer

proceeding. The outstanding features of aluminium hydroxide are

flame retardance, high whiteness and low hardness. Dehydration
starts at 180°C. The product HYDRAFIL® 744 is alreadly

established in epoxy resin systems.

HYDRAFIL® 744

Al(OH); 99.9 %
Na,0 0.1 %
Fe,03 0.01 %
TBepLocTb (no Moocy) | hardness (Mohs) 3

NIOTHOCTb | density

24r/emB | g/cm?

6envaHa | brightness Y>90
KO3(hPULMEHT TENNOBOIO PACLUMPEHNS 15*106/K
thermal expansion (T 20-300 °C)
3HayeHve pH | pH-value 8

TunoBble fanHble | typical values

Kaolin TEC as flame retardant product

in polyamide

China clays are phyllosilicates which have a more or less high

platiness depending on the deposit. With Kaolin TEC 110 we managed

to develop a particular high aspect ratio quality with excellent

reinforcing properties. Through the use of the surface-treated version
Kaolin TEC 110 AST the quantity of the used flame retardants can be

reduced significantly.

Kaolin TEC

Sio, 49 %
Al;03 35%
Fe,0; 0.5 %
MgO 0.2 %
TBepAoCTh (Mo Moocy) | hardness (Mohs) 2

MAOTHOCTL | density

26r/em® | g/cm?

6enuaHa | brightness

Y>78

cpeaHvin rpaHcocTas | medium grain size ds

1,3 MKM | pm

TunoBble fanHble | typical values




3awuTa oT BOCnJlaMeHeHunA

flame retardance







SILATHERM®

SILATHERM® 1360 1 SILATHERM® 1466 npepn/iaraioT cregyoLyvie
NpPenMyLLECTBA B 3MNOKCUOHbIX CMOJ1ax:

® TEenonpoBoaHOCTbL 6onee 3 BT/MeK

® 3neKTpUYeckas U3onsaums

® OT/INYHbIE MEXAHNYECKME CBOMCTBA

®  XUMUYECKN UHEPTHbI

®  TEPMOCTOMKMNIA

SILATHERM® 1466-506 — NpoayKT C ONTUMN3MPOBAHHbLIM
rpPaHCOCTaBOM, NO3BOSSET YBENMUYMTL CTEMEHb HAMOIHEHUS CUCTEMBI
1 oTBeaeHus Tenna. MoaxoanT Oas U3roToBMEHUS CBET/IbIX U LIBETHbLIX

V3OEN.

SILATHERME® Plus

SILATHERM® Plus — TenionpoBoOAHbIA HAMOJHUTENb C
YAYYLIEHHOM MIOTHOCTBLIO YNakoBKW. Bbicokas cTeneHb HanoHeHNs
KOMBVHMPYETCA C NPeBocxodHon TekyyecToto. SILATHERM®

Plus nogxoauT ons obnacten NnpUMeHeHnst, B KOTOPbIX BavkHa
3NeKTPUYECKas N30NALMSA C MOBbILLEHHBIM TEMI00TBOAHBIMM
ceovcTBamu. bnarogaps 06paboTke MOBEPXHOCTU CUIAHOM,
crneuyanbHo NoAobpaHHbIM A1 NOSVIMEPHOM CUCTEMBI, CTENEHb
Hamno/IHEHMST MOXKET ObITb NoBbIeHa NoyT A0 90%.

Mpenmyulectsa SILATHERM® Plus B cucTemax Ha ocHoBe
3MOKCUAHOWN CMOJIbI:

e TensnonpoBoaHOCTL bonee 3 BT/meK

* yBE/IMYEHNE Y OMTUMN3ALMS CTEMEHN HANOHEHNS

* HM3Kas BA3KOCTb

*  XOpPOLUME MEeXaHNYeCKne CBOMCTBA

Mopo6HO ApyrM MaTepuanam, NPerMyLLIECTBa U HEAOCTATKM
[IO/MKHbI BbITh PACCMOTPEHbI B HaYasle NpoLiecca paspaboTKu 1
yUTEHbI B KOHLEMNLMN (KOHCTPYMPOBaHVe 1 avsariH). B aTom cnydae,
3HaYMTE bHbIE MPENMYLLIECTBA, TaKie KaK CyLLECTBEHHOE YBeMieHe
TENNONPOBOAHOCTY, YMEPEHHOE B/IMSIHVE HA MEXaHUYeCcKe CBOMCTBAa
KOMMayHa No CPaBHEHWIO C APYTMMU HANOHUTENSMM, U30TPOMNS,
ONTUMAasIbHOE CLIEM/IEHWE C MNOSIMMEPHOM MaTPULIE!, YBEMYeHe
TEPMOCTOMKOCTU U T. . MOTYT 6biTh UCMOJIb30BaHbI ONTUMASEHO.

SILATHERM®

SILATHERM® 1360 and SILATHERM® 1466 offers the following
benefits in epoxy resins:

e thermal conductivity higher than 3 W/ mK

e electrical insulation

e good mechanical properties

e chemically inert

* heat resistant

For higher filliing degrees and higher thermal conductivity we offer the
grain size optimised type SILATHERM® 1466-506. This product can be
optimally used for bright or colored equipment.

SILATHERM® Plus

SILATHERM® Plus is a range of thermally conductive fillers with
optimised packing density. Very high filling degrees are combined with
excellent flow properties. SILATHERM® Plus is particularly suitable for
applications where electrical insulation is associated with higher thermal
conductivity. With a surface treatment that is specially adapted to the
polymer system, high filling levels of almost 90 % can be achieved.

Advantages of SILATHERM® Plus in epoxy resins:
e thermal conductivity higher than 4 W./m*K
e increased and optimised filling degree

e Jow viscosity

* good mechanical properties

As with other materials as well, the benefits and disadvantages have to
be considered at the beginning of a development process and taken into
account for the whole concept (construction and design). In this way,

the vast advantages such as significant increase of thermal conductivity,
moderate effect on the mechanical properties of the compound compared
to other fillers, isotropy, optimal bonding to the plastic matrix, increased
heat resistance etc. can be utilised optimally.
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Perynupyemaa anacTUYHOCTb

[OCTYNHOCTb MO BCEMY MUPY, BbICOKas TBEPAOCTb M XMMUYECKas
CTOWMKOCTb [e/1at0T KBapLl, yHNBEPCAIbHbIM MPUPOAHBIM ChIDbEM.

B kabensx ncnonbaytoTest B ocHoBHOM Mapki SIKRON® SF 600 1 /
nnn cvnaHnanpoBarHble SILBOND® 600 TST 1 SILBOND® 600 RST.
MokpbITre HanoNHWUTeNs TpumeTuacunaroM (-RST) obecneunBaeT
HN3KYIO BA3KOCTb NpK 06paboTke CUMMKOHOB. C NMOMOLLIBIO 3TOro
HaNONHUTENS MOXKHO LieSleHanpaBieHHO BNINATL HA SNEKTPUYECKe 1
MeXaHN4YeCKME XapaKTEPUCTVKA CUIIMKOHOBbIX M3AeNni (Hanpumep,
Ha MOBbILLEHNE 3NEKTPOUIONALMIOHHBIX CBONCTB).

CUNVKOHOBbIE MOMMEPSI, yeuneHHble npoaykTamn SIKRON® r

SILBOND®, oT/m4aroTes CreayowwyiMm CBOMCTBaMM:

* perynvpyemas 31acTy4HOCTb U TBepAoCTb o LLopy
* perynvpyemoe TerioBoe paclumpeHie

* XOPOLLIO OKpaLLMBaETCs

* YIYULLIEHHbIE B/IEKTPON30/IALIMOHHBIE CBOMCTBA

* COKpaLLleH1e yCaaKmn BO BPems peaxLimm

22 E&E

Adjustable elasticity

Its worldwide availability, high hardness and chemical resistance

makes quartz a versatile natural raw material.

In cables mainly the grade SIKRON® SF 600 and/or the coated types
SILBOND® 600 TST and SILBOND® 600 RST. The treatment of the filler
with trimethyl silane (-RST) provides a low viscosity during the processing
of the silicone. By employment of this filler the electrical and mechanical
characteristics of the silicone part can be specifically influenced

(e.g. increase of the electrical insulation properties).

With SIKRON® and SILBOND® filled silicone polymers can be
characterised by the following properties:

* adjustable elasticity and shore-hardness
* adjustable thermal expansion

* very well coloring characteristics

e increased electrical insulation properties

* decreased contraction during reaction



KanbUuMHMPOBaHHbIN KaosnH

CALK 89/1.3 nonoxxutenbHo BNuAeT
Ha Kabenn Ha OCHOBE 3TUNEH-
nponunneHoBbix kayyykos (EPDM)

KaosmH BSeTCA OQHUM M3 CaMblX BKHBIX HAMOSHUTENe B
PE3MHOBOW MPOMBILLIIEHHOCTY U UCTMOJB3YETCA B PasINUHBIX
peLienTypax METOAOM NNTbs MO, AaBEHNEM U SKCTPYAMPOBaHEM
B KOHEUHbI NMPOAYKT. KaomH nomoraeT perymposaTts TBepAoCTb

1 91aCTUYHOCTb, OKa3bIBAET B/IMSHNE Ha MPOLIECC BYJIKAHU3ALMMN 1
MOBbILLIAET ra30HEMNPOHNLIAEMOCTE KOHEYHOrO Kay4yKOBOMO 13aesus.

CALK 89/ 1.3 - Ka/IbLMHMPOBaHHbI KAOSINH, MOSYYEHHbIA MyTem
obxura npw Temnepartype Bbiwe 600 ° C. 1o cpaBHEHNO C 0BbI4HbIM
HanoHUTENEM, UCNONb3yeMbIM B peLenType Ha ocHoBe EPDM,
CALK 89 / 1.3 neMOHCTpVIpYET cneaytoLLee npenmyLLecTsa:

* yNyyllEeHHbIE MEXaHWYeCKIe CBOMCTBA A0 U NOce
ropsivero xpaHeHns

* YCKOPEHHbI MPOLIECC BYJ/IKaHN3aLMN

* yMeHbLLEHHOe BpeMsi Mpeobpas3oBaHyist

* yyuLIEHHas BA3KOCTb

Tunosble fanHble | typical values

Calcined kaolin CALK 89/1.3
with positive influence
on cables based on EPDM

Kaolin is one of the most imortant fillers in the rubber industry and
is used in countless formulations that are injection molded or extruded
into the final product. Kaolin has a supporting effect on the setting of
hardness, elasticity, has an influence on the vulcanization process and
promotes the gas-tightness of the rubber end product.

CALK 89/1.3 is a calcined kaolin produced by firing at temperatures
above 600°C. Compared to a usually used filler in an EPDM-based
cable formulation, the use of CALK 89/1.3 offers the following
advantages:

* significantly better mechanical properties
before and after hot storage

e faster vulcanization behavior

e lower scorching time

e better viscosity

CALK 89/1.3

SiO, 58 %

AL,03 38%

Fe,0; 0.9 %

TiO, 0.3 %

MgO 0.2 %

3HaveHne pH | pH-value 7
MAOTHOCTL | density 2.6 rlom® | g/cm3
6envsHa | brightness Y>91
CpeHWiA rpaHcocTas | medium grain size dg 1.3 MKM
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Korpa TpebyeTcA 6onblue NerkocTu

C paBHMX NOP MIacTMacChl ABASIOTCS NPEANOHTUTENbHBIM
MaTeprasioM B aBTOMOOUIbHOM NMPOMBILLIEHHOCTU C LeSbo
CHWKEHKS Beca. Bec aneKTpoMobuns 0CTaeTcst BaXKHbIM aCNeKToOM
BHE HE3aBNCUMOCTM OT BMAa Apuratens. XoTs CHUKEHHbIN BEC
TPaHCMOPTHOrO CPeacTBa He MEET BUSHWUS Ha Pacxof, Tonamea 1
NaPHUKOBbLIN 3PPEKT, HO, Kak NPaBusIo, yy4LlaeT XO40Bble CBOMCTBA

1 MapameTpbl NPY CTOSIKHOBEHWN.

[ons ncnosb3yemblix NIacTUKOBbLIX AeTaner B OyayLlem 3Ha4nTeIbHO
BO3pacTeT. B 4aCTHOCTW, TEPMOpPEaKTMBHbIE MaTepyiasbl 1
TEPMOMNIacTbl BCE Halle 3aMeHSIOT CTaslb, 2/IOMUHWUIA U YyTyH.
MOCTOAHHO MOBLILLIAOTCS TPEOOBAHVISI K MEXaHUYECKOM MPOYHOCTY
nnactMacc. MuHepasbHble HamoHUTENN NCMONb3YIOTCS 15
Lie1leHanpaBIeHHOrO N3MEHEHWS! CBOMCTB MOIMMEPHbBIX CUCTEM.
MOCKONbKY 3NMEKTPOHHbIE KOMMOHEHTbI CTAHOBSTCS BCE MesbYe,
BO3HVKaIOT HOBble 3afa4n. BbICOKO3thHEKTNBHbIE HAMONHUTEMN
MOTYT BHECTW CYLLIECTBEHHbIN BK1A, B COBPEMEHHbI MIACTVIK,
OTBeYatoLLMIA 3anpocam ByayLero.
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More lightness is required

Plastics have long been the material of choice in automotive engineering
for reducing weight. Although weight does not play a role in electric
vehicles in terms of fuel economy and greenhouse effect, it should
remain an important aspect regardless of the powertrain, as a lower

vehicle weight generally improves driving and crash performance.

The proportion of plastic parts used will increase considerably in

the future. In particular, thermosets and thermoplastics will
increasingly replace steel, aluminium and cast iron. The demands
placed on the mechanical strength of plastics are constantly increasing.
Mineral fillers are used to specifically change the properties of polymer
systems. As electronic components become smaller and smaller, new
challenges also arise. High Performance Fillers can make a major
contribution to modern plastics meeting these increasing requirements
in the future.



l/lcnonb3yst CBOM MHOTONETHWIM OMbIT 1 HOY-Xay, Mbl paspabaTbiBaem
VNHHOBALWIOHHbIE MPOLYKTbI, NHAVBMOYabHbIE PELUEHNS NS KIMEHTOB

1 HAXOAMMCS Ha NepeaoBON 3MEKTPOHHON MOBUIBHOCTW. Halum
MUHEPASIbHBIE HAMOMHUTENM MOTYT UCMOMB30BATLCH Kak B COBPEMEHHbIX
TPaHCNOPTHbBIX CPEACTBAX, TaK M B 31EKTPOMOOUSAX ByayLLEro, a Takke
B MMOPUAHBIX aBTOMOOUNSX.

Bonee nogpobHas nHhopMaLmsa NpeacTaBneHa B OTAENLHOM 6poLUope
E-Mobility.

Mbl Ha nepenoBou

With many years of experience and know-how, we develop innovative
products and tailor-made customer solutions and are at the forefront
in the field of e-mobility. Our mineral fillers can be used in both
current and future electric and hybrid vehicles.

Further detailed information is available in our separate brochure
E-Mobility.

We drive right at the top
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ONEKTPOU3ONALUNOHHLIE JTaKK

SﬂeKTpOI/ISOJ'IﬂLI,IAOHHbIe Nnaky 3allyLLaoT rnedYaTHble nnatbl U
ONNIEKTPOHHbIE KOMMOHEHTbI OT I'IOBpe)K,EI,eHVIVI 3a CHET CBOMX XOpOoLUnx
ANEKTPONI30NALNOHHbBIX cBoncTB. OHK BblOEPXXMBAKOT IKCrlyatauuito
NPW HU3KMX N BbICOKMX TemMrnepartypax 1 HaxooAaT npuMeHeHre B

pa3fNYHbIX 061aCTAX.

Haww npoayKTbl U3 MeNKOANCNEPCMOHHON KBApPLIEBON MKW MapKM
SILBOND® ¢ 06paboTaHHON MOBEPXHOCTBLIO UCTIONb3YIOTCS TaM, rae
peLaloLLMN Ka4eCTBaMn SABMSIOTCS:

* YCTOMYMBOCTb K Bflare 1 KoHagHcary
* aHTVKOPPO3MIHAS 3alimTa

* YCTOMYMBOCTb K UCTUPAHMIO

* [10/ITOBEYHOCTb

Ecnmn TpebyeTcs oTBegHVe Terna, UCnosb3yrTCs NPOOYKThI
nvHerkn SILATHERM®.

HeB0O3MOXXHO 0XBaTUTb B 3TOW BpoLUOpe BCe pa3Hoobpa3sne
061aCTEN BNEKTPOHUKN N SNEKTPOTEXHWUKM, B KOTOPbIX MCMOB3YIOTCS
Halm HanonH1TeNn. Mbl nocTapanmch aaTte obllee npeacTaBneHne
no cepam npumeHeHrst. OTaen pasBUTUa cneumananpyeTcst

Ha paspaboTKe PeLLeHUn 01 KOHKPETHbIX MOMMEPHbIX CUCTEM
KIMEHTOB. [oXauTyncTa, CBSKUTECH C HaLLMM CneupasiucToM ans
06paboTky 3anpoca. Y Hac ecTb NPaBWIbHbIM HANOJHUTENL OJ15
BaLLEen NOSMMEPHOM CUCTEMBI.

Electrical insulating varnishes

Electrical insulating varnishes protect circuit boards and electronic com-
ponents from damage as they offer good electrical insulation properties.
They withstand both hot and cold work environments and are being used
in manifold applications.

Our surface-treated SILBOND® silica fine powders are always used when
the following propteries are decisive for the quality of a contemporary paint

system:

* resistance to moisture and condensation
* anti-corrosion

* agbrasion resistance

* durability

If heat dissipation is required, types from our SILATHERM® product range
are also used.

It is not possible to cover all the different applications in the electrical and
electronics industry where our fillers are used in this brochure. We have tried
to give you a little insight into the various fields of application. Our deve-
lopment department specialzies in developing solutions for the respective
customer system. Please contact us for your request. We also have the right

filler for your polymer system.
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Quarzwerke - 3T0 KOMMNaHWs ¢ PUNOCOPUEN Ka4eCTBa Ha BbICLLEM
ypoBHe. [pon3BoacTBo cepTuduLmpoBaHo B cooTBeTcTBumM ¢ DIN
EN ISO 9001, Tak 4Tto Bce pabotaeT 6e€3 nepeboeB OT A0ObIMN A0
noctasku. YcenewHoe BHegpeHve DIN EN ISO 14001 gokasbiBaer,
yto Quarzwerke 061agaeT KOMMIEKCHBIM 3KOJIOTUYECKM
MEHEIPKMEHTOM.

HekoTopble 13 Haluvx NpoayKToB oTHocATes kK kateropum STOT RE. 1 nnn 2
B COOTBETCTBMM C eBporeickim CLP Pernamentom (EC / 1272/2008). Bonee
noapo6Hast MH(OPMAaLWIsi AOCTYMNHA U3 COOTBETCTBYIOLLIEro nacrnopTa 6e30MacHOCTy.

3HaueHs1, MpencTaBeHHbIE B JAHHOM MPOCMEKTE, OCHOBLIBAIOTCS Ha HALLMX
JIYHLLIMX 3HAHWSIX U OMbITe. TeM He MeHee, MPOCKM OTHECTUCH C MOHUMAEM K TOMY,
YTO Mbl HE HECEeM OTBETCTBEHHOCTU 3a pesybTaTbl B OTAESbHbIX Cry4asx, a Takke
3a MPUroAHOCTb U MOJHOTY HALLVX PEKOMEHAALAN, U HE MOXXEM rapaHTUPOBaTb
CcobtofeHVe NpaB COBCTBEHHOCTV TPETLYIX CTOPOH. LS AanbHENLLMX KOHCYIbTaumi
1IN BOMPOCOB 06paTUTECh K HaLLVM CrieLvianvcTam.

HaneuaraHo Ha Gymare, copep>xallent KaoavH.

Some of our products are classified into the STOT RE cat. 1 or 2 according to the European CLP
Regulation (EC/1272/2008). More detailed information is available from the respective material
safety data-sheet.

The figures documented in brochure were collected and shown to the best of our knowledge.
However, we ask for understanding that we cannot take over liability for the results in individual
cases and for the suitability and completeness of our recommendations, and cannot guarantee
that no third-party patent rights are restricted. We are available for further questions and
consultation.

Printed on paper containing kaolin.

Quarzwerke is a company with a highly convincing quality philosophy,
certified in compliance with DIN EN SO 9001, so that everything runs
without a hitch from extraction to delivery. The successful
implementation of DIN EN ISO 14001 proves that Quarzwerke exhibits
a holistic environmental management.

Bonblue nHpopmaLmm o Hac:
For further information:

www.quarzwerke.com/produkte/
high-performance-fillers/
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Quarzwerke GmbH
Augustinusstr. 9D
D-50226 Frechen

sales@hpfminerals.com
www.hpfminerals.com
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