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MoAHypeTaHOBLIE MATEPHAALI AAR
3IKCMAYaTaUKMH B MOPCKOH BOAe
HMa "C.r.e."
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MoAHypETAHOBBIE MaTEPHANL OTAHHAKDTCH YHWKAAL-
Hislkd KOMMAEKCOM CBORCTE — 3AACTHHHOCTBIO, MEXAHH-
YECKOR NPOYHOCTBR, CTORKOCTRE K abpazvBHomMy
M3HOCY M XOPOWHMH IAEKTDOMI0AALMOHHBIMM XapakTe-
PHCTHREMHM.

lWupokoe npUMEHEHME NOAWYPETAHOB B CYAQCTPO-
EHUM, B M3FOTOBASHHM BCNOMOTATEALHLIX CPEACTE HABM-
raunu, B 3aWMTe KOHCTPYKUWA M obopyAoBaHMs
NEEANPHATHR NO ACDBIME NOAEZHBIX MCKONAEMBMX B
MOpe, AC HeAABHErD BPEMEHM CABQKWEBAAA BRICOKAS
ArpecCHBHOCTE MOPCKOA BOAB [XMMHUBCKaR W BHOADTW-
UECKaR], a TaKXe NEpenassl AABAEHHA M TeMNepaTyp,
DOWYHBIE NPH IKCNAYATALMKM MOPCKORA TEXHMKM. Mate-
PHaALl CTAHAAPTHLIX PELENTYD BRICTRD ABCTRYKTHPYIOT
BCABACTBHE MHAPOAMEE, BOZAEHCTEMA YABTPAIHONETA K
MOPEKMX MUKPOOPTaHH3MOB. HayyHo-NponM3BoACTBEH-
Has chmpaa "CILB." npeacTaesser B Poccum nosnype-
TaHbl BEAYUWMX pazpafoTankos v npoM3IBoAMTEAeH
CNEUMaAbHBIX MATEDPHANDE AAR MOPCEOMD I'IPHFHEHEHHE
— DOputanckux pupm "Chemical Innovations Limited" u
"Hyperlast Limited"®,

Hanboaswes pacnpucrpaﬂmue B Poccum noayumaa
NOAHYPETAHOBAA CHETEMA "XOADAHOR NOAMMERH3ALHK"
Cilcast™, npowssoactea thupsisl "Chemical Innovations
Limited". Asa KOMNOHEHTA CMEWMBAIOT B Pa3AHYHBIX
MPONOPUHAX NPH KOMHATHOR TEMNEpaType, NoAy-eH-
HYIO CMECE [MMEET BAIKOCTE MACARHOR Kpacku) 3asvea-
KT B NOAFOTOBASHHYES OPMY MAM HAHOCAT KHMCTBEY
BAAMKOM AAR NMOAYYEHHA 3AWWTHOMD NOKPLITHA. Ep&.‘“ﬂ
AKH3HH KOMNOIHUMH — 7-15 MHH, BHEMKA M3 (DOPMB
uepes 30-60 muu, noanvepusauna 24-48 vacos. Ceoii-
CTBA IAACTOMEDOR NPeacTaBretbl B Tabanue:

COOTHOWEHHE KOMNOHEHTOR 310 | EAH| 3.9 |
e | 7y | o | @
”Pﬁg::ﬂ:ﬂmﬂf i 169 | 148 | 102
YAAMHEHE NPK paspuse (%) 320 380 510
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MoAYHEHHBIE NOAMYPETAHB OTAMHAOTCN BECOKOH
CTADMABHOCTEED M CTORKOCTERIO K ArpecCHBHBIM CPEMM,

B Y. K MDPEKDﬁ BOAE, KHCAOQTAM, LWEADYAN M p‘a.ﬁlrlal_.lld- . |

OHHOMY BOIAERCTBMIO. ATEHTCTBO aTOMHOR FHEPTETHKK
BeAkoDPHTAHMH ONPEABAMAD ANA AAHHOTO MaTepHasa
MHHHMAABHBIA gm& akenayataund 20 aet. MaroToeaeH-
Hee W3 Cilcast”™ anacTHUHBIE MOHTAKHBE COBAMHEHMS
TpyBonposoace nocae 20-TH AETHER NOABOAHOR 3KEN-
AYATAUHK HE YTPATHAW CBOMX XapaKkTepMCTHE.

AKYCTHUECKAR NPO3PAYHOCTE Cilcast® nossoaser
H3roTaBAMBaTH BLICOKOI(MPEKTHBHLIE IAEKTPOMIOAALIM-
OHHBIE H TEepMETHIMPYIOWHE 3AWWTHBE NOKPETHA
MbE3OKEPaMHYECKHX IANEMEHTOB B THAPOAKYCTHYECKNX

npeoBpasosaresnx M aHTedHax. MNpu 3ToM 3AeKTPOHHbE
KOMMOHEHTE! HE NOABEPraiToA BOIASACTBHIO BRICOKHX
TEMNEPaTYP W AEDOPMALIMA, NOCKOABKY KOMMNOHEHTH HE
TpebyloT pa3orpesa, a IKIOTEPMHUYECKUA AIDEKT peak-
UMM M yCAAKa MaTepuana HeaHauwTesbHsl. [lpopeaen-
HBlg HMCNBETAHHMA NOKA3LIBAKT, Y470 M3aeAHMA C
NPUMEHEHMEM AAHHOMO NOAMYPETAHA MOFYT MCMOAB3O-
BATLCA B MOPCKOR CPSAE HA IHAMMTEALHEX TAYDMHAX,

Cilcast® oramuaercs XOPOLWMMH 3ASKTROMIOAALW-
OHHBIMH CEORCTBAMM, BHASKMBAR IASKTPHYSCKMA No-
TeHuMaa Ao 17 KB/ M, 4TO NO3BOARET NPHMEHATE o
AAR MIOAALMH AMHHA JABKTRHYECKMX KOMMYHHKALMWA,
MAMOTOBAGHHA MEPMOBBOADE W KanCyAMpPOBAHMS anna-
FaTYES.

TeXHUAUl'I-'IH HOCTh MATEHAAD NOIBOARET "WBDMTb
paboTel HENOCPEACTEEHHO Ha ODLEKTAX, NPH TemMnepa-
Typax ot +15° C. Mokperus u uaseans ua Cilcast™ moryt
BbiTh BOCCTAHOBACHE HAHECEHHEM HOBBIX CADEB MaTe-
PHAAR ARKE B NOAEBBIX YCADEHAX.

Cilcast® ycnewno NPHMEHABTCA PRACM CMELHaAH-
IMPOBAHHEBX NPEANPHATHA AAR MTMADOM3I0ARLMK 3abopT-
HOW annapatypsl. OAHWM M3 NEPBHIX NAPTHEPOB NO
HCNOALITBAHMID AAHHOD 3AACTOMERE B PDCCHM CTano
OAQ "Boatpancnpubiop”, kotopoe ¢ 2002 r. pa é)aﬁa-
THIBAET M MArOTABAMBAET C Npumerednenm Cilcast™ cae-
AYHOLLYI NPOAYKLWI:

— KpYTABIH NAACTHHHATHIA rAyDOKOBOAHBIA

NPHEMHHE;

= UMAHHADHYECKHA MHOMO3AEMEHTHBIA NPHEMHKE;

~ BNEMEHT aHTEHHB THADDAKYCTHHECKOTD ByR;

= Y3AB FEPMETHIALWK NPOBOADE H Kabener;

- HPHEMHEH H Hm}rqammaﬂ AHTEHHE M ,ﬁ,p,

CepuAHOCTE BEINYCKABMOA NPOAYKUMH COCTABMAG
oT 10 a0 600 wr. Ocobo OTMEMAETCA BHMCOKAR TEXHOAD-
FHYHOCTE W 3KOAOTHYECKAR BE30NacHOCTE MaTepuana.
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Mpoxui CNEKTP KECTEMX W 3ACTHYHLIX NOAHYPE-
TAHOB ANS MOPCKOTD MCNOAB3OBAHWSA NpeasaraeTt
tpupma "Hyperlast Limited". Komnosnumn TOprosuix
mapok "Hyperlast'™ u "Diprane’™ paccunTatbl, B OCHOB-
HOM, Ha KPYTHOCEPHIAHYI0 NPOAYKUMIO, M nepepatat-
BAKITCHA BLICOKONPOM3BOAWTEABHBIMH METOABMH —
POTALMOHHBIM AMTBEM, PACABIASHHEM HAH (POPMOBAHK-
e,

C 1985 roaa "Hyperlast Limited" npoW3soadT noan-
YPETAHOBLIE CHITEMbE AAR TEPMO- M THAPDIAWMWTE! N0A-
BOAHBX HedhTerazonpoBoans. [MOKPHTHA PACCHUTAHE
Ha 3KCAAYaTAUMID Ha rayBuHax Ao 3000 M, NpH MaKCH-
maabHoR pabouen Temnepatype ao + 125° C. Huxe
NpHBEAEHbI XaPaKTEPUCTHKM HEKOTOPBIX HIOAAUMOHHBIX
MATEPHANDE

| Mo
yak Kosdup Tensongs
Mapxa P':g;uﬂ rml;an“t;hm Ynpyro |HUHEHT | GBOA-
Hyperlast T | K| ST Myacco | HOCTE,
4 4 MMa | wa | Br/mK |
7B50596 125 250 700 a5 0,35 0,12
DW -512/150 | 115 1500 790 200 0.4 0.145
DW= 5123000 115 | 3000 | 830 200 0.4 | 0.165

MaTepHasbl AAR MITOTOBAEHHA MOHTAKHEX COEAW-
Henmi TpyBonpoBoaoe nepepabatbiBaloTcA (hOPMOBA-
HHEM, CICHOBHBE NPEMMYIIECTED — HU3KAA BAIKOCTb M
GLICTPan NOAMMEPH3AUWA. 3T CBORCTBA, B COYETAHHMM
¢ NAaTEeHTOBAHHONA CMCTEMOR CaMOLEHTPOBKM Tpyo,
OBECMeYMBAKDT 5-TH MUHYTHBIA UMKA CTHIKOBKM Ha
CYAHE, YKARABIBAIOWEM TRYBONPOBOA.

Maoayas| Koadip em.m'lpl
; . In

Mapka | i lri'%n“n | PO il s
yperlast | 3| CTH, HOCTh,

| W€ | :m KoM | pmna | wa | BrfmK
7850589 115 [ =3000| 1150 | 40 05 | 0195
7980125 115 | »3000| 1150 | 250 | 0.36 | 0.195
T9E0302 125 | >3000 | 1150 | 110 | 0.5 | 0.195

Ha ceroaHaWHMA ABHE, C NPHMEHEHHEM MAaTEpHa-
ao8 drpast "Hyperlast Limited” npoaoskeHo 1 akcnaya-
mupyetca Gosee 700 KM NOABOAHBIX TPYBONPOBOACE,
waroToeaeHo Dosee 35.000 mOMTaMHbIX COBAWHEHHA,
Cpean onepatopos TpyGonposoaos — BP, Elf Petro-
land, Shell, Texaco 1 AeCATKM APYrUx.

Ewe oaHa oBracTe cneumaamsaumm "Hyperlast Limi-
ted" — HaHOCHMBIE PACTIBIAEHHEM OKDALWEHHBIE NOAW-
ypetaHs A 3awuTel Oyes w dexaepos. lMaotHoe,
WIHOCOCTORKOE NOKPBITHE ODECNEUHMBAET ANMTEABHLIA
CPOK CAYAOE HIASAHA NP BOAEACTBHM YAADHBIX HA-
PY30K, MCTHPaHMA, YABTPA(IHOAETA M NEPENAADE TeM-
nepatyp. OKkpacka NOKpPLITUA COXPAaHRETCH Ha
NPOTRXEHMH BCETD CPOKA CAYMKOB M3AGANS.

HIMM "C.MN.6.", oaHa w3 Beaywmx dmpm B Poccki no
nocTaske M nepepaboTke CNeUMasbHBIX NOAMYPETaHD-
BRIX MATEPHAADE, OKASBIBALT CARAYIOUIME YEAYTH:

B nNoaBop AACTOMEPHBIX MATEPHAADE N0 TEXHW-

HECKOMY 33AAHMI0 3aKaiumKka

B NOCTABKA MOAMYPETAHOBLIX KOMMNO3IWUWA CO

cknanos B CankT-lNeTepbypre u Mockee
B nocTaska ofopyAOBAHMA Aaf nepepaloTkk NoAu-
YpeTaHos

® paspaBoTka TEXHOADTMYECKHX Npoueccos, oby-
UEHME NEPCOHANA, NOCTAHOBKA TEXHOAGTHHECKWX
NPOUECCOB M 3aNYCK YMAcTKOB Mo nepepaboTke
NOAWYPETAHOB !

B (pOSKTMROBAHHE W HITOTOBAEHHE W3ARAWH W3 NO-
AHYPETAHOB i

Afioaun CH., Cueunxos C.6., Typrkos AM.
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Polyurethane materials for offshore
applications

“S.P.B. Corporation”

D — page 394
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Polyurethane materials have the unique properties
composition — elasticity, mechanical strength, perfect
abrasion resistance and beautiful electric insulation
characteristics.

Wide range of polyurethane applications in shipbu-
ilding industries, supporting navigation equipment and
rust protection of mining operations enterprises offshore
constructions and equipment recently was suppressed
by sea water high belligerence (chemical and biological)
and also pressure and termperature drops ordinary in
offshore technique exploitation. Standard formulation
materials are rapidly destroyed under polyurethane hyd-
rolysis impact, as well as ultraviolet irradiation and
microorganism of marine origin adversive affection. Re-
search-and-production Company "S.P.B. Corporation”
represents in Russia polyurethane materials foremost
creators and manufacturers of special polyurethane ma-
terials for offshore applications — British companies
Hyperlast Limited and hemical Innovations Limited.

The most expansion in Russia received two compo-
nent polyurethane cold curing system Cilcasty produc-
tion of company hemical Innovations Limited.
Components of this system could be mixed in different
proportions in ambient temperature, receipt mixture (the
viscosity of oil-paint) is poured in the prepared mold
either applied by brush or painting roller in order to make
surface coating. Composition gel time is 7-15 min.,
demold time 30-60 min., full hardness attains in 24-48
hours. See the elastomer performances in the table:

Mixing ratio 3.1 3.511 3.9:1
Hardness, Share & 7B 820 &0
Tensile srength (MPa) 169 | 148 10,2
Elongation at breake (%) | 320 | 380 ce 510 |
_ Tear Strength (KN/m) Die €| 41 7 21

Abrasion Resistance . I

{mg/1000 revs) Du Pont 3840

Ensued elastomers excel their high stability and du-
rability against aggressive environments including sea
water, acids, alkalis and radiation exposure, United Kin-
gdom Atomic Energy Authorities determined 20 years as
minimum service life for products from this material.
Flexible pipe-in pipe field joints for the offshore é:lipeﬁ-
ning main lines, manufactured from the Cilcast™ keep
their properties during 20 year old sub sea exploitation.

Acoustic transparency of the Cilcast®, presumes the
production of high-performance electro-insulating and
hermetically sealing coatings of piezoceramic elements
for hydro acoustic converters and antennas. It is impor-
tant that the polymerization process needs no heat and
therefore exothermal effect and the final shrinkage of the
device is negligible. As a result electronic components
are not affected by the increased temperatures and de-
formations. Realization of trials has shown that the de-
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signs using this polyurethane material could work in
offshore environments on the significant depth.

Cilcast” characterizes with beautiful electro-insula-
ting performances, sustaining electric potential up to 17
kW/mm, which allows to apply it for insulation of elec-
tric power lines of communications, production of her-
metic lead-ins, terminators and electronic components
encapsulation.

Friendly processing of the material allows fulfilling
works directly on the object under the temperatures
above 15°C. Coatings and designs from Cilcast® could
be recovered even in the field conditions on the open
air.

Currently Cilcast® successfully applies in a number
of special-purpose enterprises (for hydro insulation of
outboard devices. The pioneer of the Russian companies
in applications of this material became SHC "Vodtransp-
ribor", which designs and produces the following list of
products using Cilcast” ;

- deep-see round lamellar receiver;

~ cylinder multi-element receiver;

- antenna element for hydro acoustic buoys;

- wires and cables connector’s insulating units;

- receiving and emissive antennas and so on.

Repetition of such products is 10 to 600 pieces.
Particularly mentions friendly processing and ecological
safety of the material.

The wide range of flexible and rigid polyurethane
materials for offshore sea applications "S.P.B. Corporati-
on" offers to the customers from the company Hyperlast
Limited. Aimed mainly on the serial pru-délction, the
materials such as Hyperlast® and Diprane™ could be
processed only by the machinery, providing high capa-
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city outlet — rotational casting (ribbon flow), either
spraying or in-molding casting.

Since 1985 Hyperlast Limited produces a list of |

polyurethane systems based on the simple polyether for
thermo- and hydro- protection of sub sea oil and gas
pipelining. Such coatings designed for the exploitation
on the depth of 3000 m and the temperatures up to
+125°C. Below are the performances of some of the
materials from this list.

Therma

Hyperlst g rite | water [Density|YOUDgs| Pois- | |
Dot e [Dep |, | 218 |Conduc
WimkK

7B505%06 125 250 J00 95 0,35 012
DW-512/150 | 115 1500 Ta0 200 0.4 0.145 |
DWaSIEJ’SEII! 115 3000 | B850 200 0.4 0.165

In addition ta this could be offered materials applied
to the production of assembling units of pipe linings
processed by in-molding casting. The advantages of such
materials are low viscosity and fast curing. This perfor-
mances together with the patent system of self-centering
pipes, provides application cycle on the lay barge of only
5-minutes.

]

Therma
Max Max
Hyperlast . Young's| Poks- I
product 51?“'5'5& D‘E“ﬁ: DE:?lI'Mnduu son's [Conduc
reference “E'p' pih, |, |5, MMa| Ratio | tivity,
LT WMk
7850589 115 |=3000| 1150 | a0 | 05 | 0195
TO80125 115 | =3000 | 11 50 250 0.36 [I.l‘_if:_
Ta50302 125 | =3000 | 1150 110 (.5 : 0.195

Today there are more than 700 km of Sub Sea
pipe-linings laid and now in exploitation, on which
materials of Hyperlast Limited applied and more than
35000 connecting units work. Among the oil operator |
companies working on them — BP, EIf Petroland, Shell, |
Texaco and dozens more.

Cine more specific area of Hyperlast Limited materi-
als applications is pigmented elastomer sprayable system
used as a protection for buoys and fenders in one kit with
microcellular foam PU for such designs. Dense, abrasive
resistant coating provides long life of the product in hard
conditions, including percussion action, abrasion, ultra-
violet impact and temperature drop. Special attention
should be paid to the stability of colors. It stains the
whuole life of product.

"S.P.B. Corporation® is one of the leading companies
in Russia in the field of providing processing of special
polyurethane materials, rendering customers the follo-
wing services: e

m setting adequate materials according to the tech-

nical requirements of the customer;

m selling polyurethare compaositions from St.-Peter-

shurg or Moscow stock;

m supplying the processing equipment;

m development of technological processes, teac-

hing the personnel, installation of the facilities;

m design and production of polyurethane articles.

Abolin 5., Sivchikov 5., Turkov A,
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