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B sHBape Tpu roga MCNOJIHAETCS KOMMaHUn
“HaHoTexHonormn4eckum LieHtp Komnosurtos”

(HUK), koTopas aBasieTcs ogHoM U3 Hanbonee
COBpEeMEeHHbIX MHXXUHUPUHIOBbIX U MPOMU3BOACTBEHHbIX
opraHusaumii B pOCCUMCKOMN KOMMNO3UTHOM

otpacan. HUK paspabartbiBaeT n nsrotasamBaet
nspenus s Komnosurtos, nposogut HUOKP u OTP,
MHBECTUpYeT B MHHOBaLMOHHbIE CTapTarbl, OKa3biBaeT
KOHCy/bTauUOHHble ycnyrun. NMpoaykuma HUK ycnewHo
npumMeHsieTcsl B CTPOMTENbCTBE A,OMOB, A,0pPOr, MOCTOB,
NpoMbILL/IEHHbIX 06beKkTOB, B XXKX, cyaocTpoeHun,
aBTOMO6M1IECTPOEHUN U APYTUX OTPpaCsX.

HbIH poekT XK "Komnosut" u ®onnga nHopa-

CTPYKTYPHBIX U 00pa3oBaTe/lbHBEIX IPOrpaMM
"PocHaHo". [Io31Hee B YKC/I0 aKIHoHepoB HIIK TaksKe
Bomsa KomrnaHus DowAksa Advanced Composites
Holdings. IleHTp pacmonokeH B TeXHOIIOTHCe
"MockBa" Ha IIoLIa K1 OKOJIO 8 ThIC. M2, TZle pa3MeCTH-
NHCh 1a60PaTOPHBIN KOMIITIEKC, IPOU3BOICTBEHHBIE
Llexa U oduCHBbIe ToMelleHHUsi. [Ipou3BOACTBO CEPTHU-
GUIIMPOBAaHO Ha COOTBETCTBHE TPeOOBAHUSAM CTaH-
IapToB MeHeAkMeHTa KavecTtBa [OCT P 54338-2011
u FOCT ISO 9001-2011 (ISO 9001:2008).

HIIK ocHamleH KOMIIJIEKCOM O60py,E[OBaHI/IH
IJ1sl pealu3allll CaMbIX COBPeMeHHBIX TeXHOJIO-
UM IPOM3BOACTBA KOMIIO3UTOB, IPHYeM MHOIHe
MalIKMHBI 6b1IM 10paboTaHEl U yCOBEPIIEHCTBOBAHEL
HMH>KeHepaMH LIeHTpa.

HL[K 6611 co3maH B 2012 rogy Kak COBMECT-

NABOPATOPUM

HIIK pacrionaraet 1abopaTOpUsIMH 151 UCIIBITAHUS
CTPOMTEIbHBIX MaTePHaAJIOB U KOMIIO3KTOB, KOTOPbIe
pellaloT MMHPOKUH KPYT 3a/au: cayxkaT 6a3om ans
HHOKP, oCyImecTBASIOT BXOAHON KOHTPOJIb CBIPbS
Y KOHTPOJIb KaueCcTBa BBIIIYCKaeMOM IIPOAYKLIHH, a
TaK>Ke IIPOBOASIT UCIIBITAHMS I10 3aKa3y CTOPOHHHUX
OpTaHH3aLIUH.

JlabopaTopus AJIs1 UCIIBITAHUS KOMIIO3UTOB Pac-
nosaraeT obopysoBaHHUeM /sl TECTHPOBAHUS IIPOY-
HOCTH Ha pacTskeHHe, CKaTHe, M3TUO, HCIBITA-
HUU NaJaloUMM I'DY30M, yAAPHOM BSI3KOCTH, SH3-
JMeKTpPHUYeCKOH MPOYHOCTH. CHCcTeMa KOHTPOIS
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ENGINEERING AND
MANUFACTURE OF INNOVATIVE
COMPOSITES

D.Gudilin / dug@list.ru

In January the Nanotechnology Centre of Composites
(NCQ), which is one of the most modern engineering
and manufacturing organizations in the Russian
composite industry, celebrates three years.

The NCC develops and manufactures products made
of composites, conducts research and prototyping,
invests in innovative start-ups, provides consulting
services. The products of NCC has been successfully
used in the construction of houses, roads, bridges,
industrial facilities, in housing and communal
services, shipbuilding, automotive and other
industries.

of Composite Holding Company and Fund for

Infrastructure and Educational Programs of
Rusnano. Later a shareholder in the NCC also became
DowAksa Advanced Composites Holdings. The Centre
is located in the Moscow Technopolis on an area of
about 8 thousand sq.m, where laboratory facilities,
production facilities and offices are located. The
production is certified according to the requirements
of quality management standards GOST R 54338-2011
and GOST ISO 9001-2011 (ISO 9001:2008).

The NCC is equipped with a set of equipment for
implementation of the most modern technologies
for the production of composites, and many
machines have been modified and improved by the
Centre’s engineers.

The NCC was established in 2012 as a joint project

LABORATORIES

The NCC has laboratories for testing of construction
materials and composites that solve a wide range of
tasks: serve as a base for R&D, perform incoming
inspection of raw materials and quality control of
manufactured products, as well as perform tests for
third parties.

Composites testing laboratory has the equipment
to test tensile strength, compression strength,
bending strength, impact strength, dielectric
strength, for falling weight test. Stress control
system measures the deformation under load and is
used for non-destructive testing. 3D scanner allows
to create digital models of finished products, and a



HAIIpsKeHHBIX COCTOSIHHUM H3MepsieT febopMaluu
II0/T HaTPYy3KOH M HCIIOAb3yeTCs AJISI Hepa3pylalo-
mero KOHTposus. 3D-cKaHep [I03BOJIsIeT CO3/4aBATh
nHdpoBBIe MOZIe/IH TOTOBBIX HU3MeNUl, a 3D-IpuHTEp
CIY>KHUT [J1 U3TOTOBJIEHHUS IIPOTOTUIIOB U3elHH
C LIeJIBIO IIPOBEePKU IIPABUJIBHOCTH IIPOEKTHPOBAHU S
KX reoMeTpuH. JlJabopaTopus LMeeT aTTeCTaT O TeX-
HHUYeCKOHM KOMIIETeHIIMHU B 00/1aCTU HUCIIBITAHHS I1/Ia-
CTUKOB, KOMIIO3UTOB, TKaHel, CBS3YIOIIero U CTPOH-
TeJbHBIX MAaTEPUAJIOB, BEILAHHBIN CUCTEMOM J06PO-
BOJIBHOH CepTUPUKALKMU NPOAYKIUH HAHOUHIY-
crpur AHO "HaHocepTuduka'.

YYACTOK MEXAHOOBPABOTKH

Ha y4yacTke MexaHO06pabOTKM M3TOTaBIHUBAIOTCS
3JIeMEeHTHI /11 TeXHOJOTHYeCKoro o6opymoBaHUS,
3aKJIafHble, GOPMBI, 3JIeMEeHTEl OCHACTKH. YYacTOK
OCHallleH BBICOKOTOYHBIM TOKapPHBIM U TOKapHO-dpe-
3epHBIM 0060pyOBaHHEM SIIIOHCKOTO U POCCHEICKOTO
[IPOM3BOACTBA.

Tax>Ke Ha y4acTKe 3KCIIJIyaTUPYeTC s BBICOKOTOUHBIN
CTAHOK I10C/IeTHEro0 ITOKOJeHHU S I THAPoabpasuB-
HOU pe3KH, KOTOPBIH I103BOJIsIeT paboTaTh C CAMBIMU
PasHBIMHU MaTepHalaMH, BK/IIO4as JIeTUPOBAHHbIE
U YIJIePOJUCThIE CTA/IH, LIBETHBIE MeTaJlJIbl U CIIJIABHI,
0eToH, KaMeHb, II0IMMepbl, KOMIIO3KUThI, CTEKJIO, [ pe-
BecHHY. CKOPOCTB BOASIHOM CTPYH C YacTUI[AaMU abpa-
3UBa Ha BBIXOJe M3 PeXyIlel roI0BKU B HECKOIBKO
pas ImpeBbIIIaeT CKOPOCTh 3ByKa. B mpolecce pe3ku
OTCYTCTBYET TEpPMHYECKOE BOS,ZLEI:ICTBI/IE Ha MaTepHal
[IPY MHUHHMAaJIbHOM yIapHOMN Harpyske. BosmoxkHa
KaK JIMHeHHasl, Tak U QUTypHas pe3Ka, Ipu4yeM Kpas
[I0/Ty9aeMBbIX [ieTalell He TPebyIoT AOIOTHUTEeIBHOM
MeXaHHUUeCKoH 06paboTku.

BAKYYMHAS UHOY3US

Ha ydacTke BaKyyMHON WHOY3UHU Ha IpeABapHU-
TeJIbHO IIOJATOTOBJIIEHHYIO OCHACTKY BBIK/IABIBAETCS
MaTepHaJl U/UJIN HAIOTHUTeIb U GOPMUPYyeTCs Tep-
MeTH3HUPYIOI NN TeXHOJIOTMYeCKU M MaKeT. ITlox gen-
CTBHEM BaKyyMa CBSI3yIOIllee 3aIO0MHseT NyCTOTH
U IIPOIMUTBEIBAeT HAIMOJHHUTeNb. BakyyMHas HHY-
31 obecrieyrBaeT BRICOKOE KaUeCTBO KOMIIO3HUIIMOH-
HOI'O U3Je/IHS B COYeTAHUU C SKOHOMHUYHOCTBIO I1PO-
1Iecca ¥ IO3BOJISeT U3r0TaABIMUBATD JeTalu O0IbIINX
rabapuToB. 3HAYUTeIbHAS YaCTh YCTAHOBIEHHOI'0 HA
y4dacTKe 060pymoBaHU S OblIa CIPOEKTHPOBaHA MHKe-
HepaMHU LIeHTpa.

BakyyMHass MHQY3K S MCIIONb3yeTCs B [IPOHU3BO/I-
CTBe IIPOAYKILHUHU [IJI1 aBUA-, ABTO- U CYLOCTPOeHHUS,
CTPOMTEBHBIX KOHCTPYKIIMH, CeJIbCKOTO X034KCTBA.
B 4acTHOCTH, I10 3TOH TexHojoruu B HIIK Havanu
HM3TOTAB/JIMBATh 3JIeMeHThl KOMIIO3UTHBIX Ky30BOB

REPORTAGE FROM FACTORY

Anekceli PaHHes, dupekmop denapmameHma npodykmos HLIK
Alexey Rannev, Director of Product Department, NCC

3D printer is used to make prototypes of products for
verification of their geometry.

The laboratory has a certificate of technical
competence in the field of testing of plastics,
composites, textiles, binders and building materials
issued by the system of voluntary certification of
nanotechnology products Nanocertifica.

MACHINING SHOP

In machining shop elements for process
equipment, embedded fittings, forms, tool sets
are manufactured. The shop is equipped with
high-precision lathe and mill-turn equipment of
Japanese and Russian production.

Also in the shop precision machine of the
latest generation for water jet cutting is operated,
which allows to work with a variety of materials,
including alloy steel and carbon steel, non-ferrous
metals and alloys, concrete, stone, plastics,
composites, glass, wood. The speed of the water
jet with abrasive particles at the outlet of the
cutting head is several times the speed of sound.
In the cutting process, there is no thermal effect
on the material with a minimum of shock load.
There are linear and shape cutting possible, the
edges receiving the item do not require additional
machining. It is possible both linear, and shape
cutting, and edges of the finished parts don't
require additional machining.
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TokapHbil cmaHok ¢ YMY u MH020pYHKUUOHAALHBIU MOKAPHO-
(pe3epHbili 06pabamplgarouiull ueHmp
CNC lathe and multifunctional turn-mill machining center

IJ1s1 MOZY/IBHBIX aBTOOYCOB — COOTBETCTBYIOIIEE COrTIa-
meHHe 6BIJIO MOAIMCAHO B CepefilHe OKTAOps Ha
BBICTaBKe "OTKPBIThle HHHOBaLIMU 2014" ¢ BeHIepCKOM
MH>XUHUPUHTOBON KoMIIaHUel Evopro. [IpuMeHeHHe
JerkMxX CTeK/IOIJIAaCTHKOB obecreunBaeT CHHUXKe-
HHe MaccChl aBTO6yCOB C BO3MOXKHOCTBIO MCII0Ib30Ba-
HUS SKOHOMUYHBIX JBUTaTeNleH, paboTamKX Ha
AY3e/bHOM TOIIMBE, CKaTOM Ta3e MJIM 37eKTpHhye-
cTBe. [IpK 3TOM BBICOKASl IPOYHOCTh KOMIIO3UTa 06y~
cJIaBaKBaeT 6e30MacHOCTD U 0JTOBEUHOCTD Ky30Ba.
MopynpHBIN NPUHIUII I03BOIUT CO34aBaTh U3 YHU-
GUIIMPOBAHHBIX AeTajlel U y3/I0B aBTOTPAHCIOPT
pa3nuyYHOro pasmepa. OKOHYaTeapHast COOpKa aBTO-
6ycoB OymeT BBIIIONIHSATHCSI B BEeHTPUH, HO B PaMKax
IIpOeKTa POCCUICKAS CTOPOHA GOPMHPYeT KOMIIJIEKT
KOHCTPYKTOPCKOM U TeXHOJIOTHYeCKOH JOKyMeHTa-
LMK, KOTOPBIH [I03BOJIUT HaAaJAUTh THUIeH3MOHHOE
IIPOM3BOJCTBO Ky30BOB Ha [ PYrUX NpefIpUsITHIX.
CiegyeT OTMETHUTH, UTO cenranucTel HIK ontumMu-
3UPOBaJH KOHCTPYKIIMIO 3/IeMeHTOB C y4eTOM aHH-
30TPOIUU CBOMCTB KOMITO3UIJMOHHBIX MaTepHaIOB.
[TpoToTHII aBTOOYCA IeMOHCTPHUPOBAJICS Ha BBICTaBKe
0b1IecTBeHHOr0 TpaHCIIOpTa "IKRcrioCuTUTpaHc”, roe
IIOJIy4HJI BBICOKYIO OLIeHKY CIIeIIMaHuCTOB. IlepBble
50 aBTOOYCOB IIAHUPYETCSI U3TOTOBUTH B 2015 rofy.

nNYATPY3uA

[lynTpy3us - IPOTAKKA IIPOINKMTAHHOIO CTEKJIO- UIU
yIJI€BOJIOKHA Yepe3 Harperyio ¢uabepy c moayye-
HYeM IIPOYHBIX AeTajeH, MMeKIIHUX IOCTOSHHY0
IIOIIEPEYHYIO CTPYKTYPY. YUACTOK OCHAIIEH THHUIMHU
kommaHuu Pultrex u MPI, KOTOpble HMeIOT BBICOKYIO
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VACUUM INFUSION
In vacuum infusion system the material and/or a
filler on previously prepared mould is laid out and
a sealing package is formed. Under the vacuum
binder fills voids and impregnate the filler. Vacuum
infusion provides high quality composite products,
combined with the efficiency of the process and
allows to produce parts of large dimensions. A lot of
the equipment was designed by engineers of the NCC.
Vacuum infusion is used in the manufacture of
products for the aerospace, automotive engineering,
shipbuilding, construction, agriculture. In
particular, this technology will be used in the
production of composite elements of the body for
modular buses - an agreement was signed in mid-
October at the Open innovations Expo 2014 with
the Hungarian engineering company Evopro. The
use of lightweight fiberglass reduces the weight
of the buses with the possibility of using efficient
engines operating on diesel fuel, compressed gas
or electricity. The high strength of the composite
determines the safety and durability of the body.
The modular principle allows to create vehicles
of various sizes from standardized parts and
components. Final assembly of buses will run
in Hungary, but in the framework of the project
the Russian side creates a set of design and
technological documentation, which will allow to
establish licensing production of bodies in other
companies. It should be noted, that specialists
of the NCC optimized design elements with
anisotropic properties of composite materials. The
prototype of a bus was shown at the exhibition of
public transport ExpoCityIrans 2014, and it was
highly appreciated by experts. The first 50 buses
will be assembled in 2015.

PULTRUSION

Pultrusion is a broaching of a impregnated
fiberglass or carbon fiber through a heated die for
manufacture of durable parts with a constant cross-
section. The area is equipped with Pultrex and MPI
lines, which have a high degree of automation and
can be operated in continuous mode. Pultrusion
allows to produce profiles of unlimited length,
different geometry and is characterized by minimal
technological waste.

The resulting profile is used in the manufacture
of windows, stained glass windows, enclosures
and supporting structures. In particular, on
the basis of this profile, the NCC has developed
a composite railings for bridges. These railings
are not subject to corrosion are not covered by the



CTelleHb aBTOMAaTH3allMK U MOTYT 3KCILIYaTHPOBaThCS
B HeIIPepbIBHOM peskHUMe. IIy/ITpy3us I103BOISIeT U3I0-
TaBAMBaTh NPOQUIN HeOTPAHUYEHHOM JJIHUHEI pas-
JTMYHOM reOMeTPHUH U XapaKTepH3yeTcsd MUHHUMAaJIb-
HBIMU TeXHOJIOTHUYeCKUMH OTXOJaMH.
I[TonyyeHHB N NpodUIb HAXOAUT IpPHUMeHe-
HHe B HM3TrOTOBJEeHHHU OKOH, BUTPa’keH, Orpak-
JAOMIKX U HeCyIMX KOHCTPYKILHH. B 4acTHOCTH,
Ha 6a3e storo mpoduis HIK pa3paboTan KOMIIO3UT-
Hble IepUJIbHBIe OTPaXAeHHUA I MOCTOB. Takue
IIepUJia He MO/ Bep>KeHbl KOPPO3KH, He IIOKPBIBAOTCS
Hajenblo U He TpebyIOT OKpackH, 4TO oOycaaBIH-
BaeT HHU3KYI CTOMMOCTDb 3KCIIyaTallUHd B Tede-
HMe BCero Cpoka cayx6bl. B ciydae moBpexxJeHH s
371eMeHTHl KOHCTPYKLIUH MOTYT OBITH JIeIKO 3aMe-
HeHBI. Y)Ke 3aIlyllleH MHJOTHBIM IIPOEKT, B PaM-
KaxX KOTOPOTO IepHUJIbHBIe OTPakAeHUs bynyT ycTa-
HOBJIEHHI Ha 14 MocTax B [IeH3eHCKOM, YIbIHOBCKOM,
CapaTtoBcKkoi U OpeHOYprckoit 0671acTsIX, B TOM YHCIIe,
Ha demepaabHON aBTOMOOUIBHOM Tpacce M5 "Ypar"
(MockBa - Yenss6uHCK). Obmiast MpOTSAsKeHHOCTH YCTa-
HOBJICHHBIX KOHCTPYKIIMH IIPeBBICUT 1300 MeTpOB.
Ene oqHa MHTepecHas pa3paboTka - COPOyIepsKH-
BaloIllHe pelleTKU /11 THAPO3IeKTPOCTaHII U, KOTO-
pble 3aIMUIIAI0T TYPOUHEL OT MONaJaHUsI KPYIIHOTO
Mycopa. 3aMeHa TPaJAHULIMOHHBIX MeTaJ/IN4YeCKUX
npoduier NyITPY3HOHHBIMH CTEKJ/ION/IaCTUKOBBIMHU
KOHCTPYKIUSIMHU obecriedrBaeT He TOTBKO yBeaHye-
HUe CpoKa C/1y>kObI peleToK, HO U COKpallleHHe II0Tepb
MomHOCTH I'9C B 3SMMHUH IepHUoJ. II0CKOIBKY KOMIIO-
3UT IOABEpKeH 06JlefleHeHHIO B 3HAaUHUTeIbHO MEHb-
IIeH CTelleHH, YeM CTa/lb, IIPH OTPHLIATeIbHbIX TeM-
[epaTypax He IIPOMCXOAUT CYIIeCTBEHHOIO CHH KeHHU I
HaIlopa, a 3HaYMT, He COKPAIlaeTcs KOJIU4eCTBO Bblpa-
6aTeIBaeMO¥ 371eKTPO3HepruH. CTeK/IOMIaCTUKOBBIE
COpOyJep>KUBAOIIHE PelIeTKH YCIIeIIHO IPOLIIX IIPO-
Bepky Ha MI'DC "Kannnokocku" B Kapenuu.
B03MOKHOCTH IIPOM3BOACTBA IY/ATPY3HOHHBEIX IIPO-
duer HeoOTpaHUYeHHOU AJIMHBI UCII0/Ib30BaHa IS
CO3MAHUS CepAedHHKa /11 BO3AYIMHEIX JIJII. 3ameHa
CTaJIBHOTO CepAeYHHKa Ha JIETKUE KOMIIO3UTHBIH 06e-
CIleYrBaeT BO3SMOXKHOCTD YBeIUUYeHU sl CeUYeHHU s IIPo-
BOJIA U, COOTBETCTBEHHO, [IOBBIIIEHHU S [IepeJjlaBae MO
MOIIHOCTH 6e3 3aMeHBI o11op. TakyKe HCII0b30BAHHE
KOMITIO3MTa CII0COBCTBYeT yMeHbIIeHUIO TeMIIepaTyp-
HBIX JlepopMaliH IPOBOAA.
Tak>Ke Ha IyJTPY3HOHHBIX THHHUSAX LIeHTPA IIPOH3-
BOAMTCS KOMIIO3UTHAs apMaTypa U JPyTHe BBICOKO-
TeXHOJIOTHYHBbIe IIPOAYKTHL.

HAMOTKA
Ha mockoscko# momanke HIIK yctaHoBIeHO 060py-
JOBaHHe [I/11 JUCKPETHOU HAMOTKH IIPeBAPHUTE/IBHO

REPORTAGE FROM FACTORY

Yuacmok nyampy3uu
Pultrusion area

ice and do not require painting, which leads to
low cost of operation over the entire lifetime. In
case of damage the constructive elements can be
easily replaced. Already running a pilot project in
framework of which railings will be installed on 14
bridges in Penza, Ulyanovsk, Saratov and Orenburg
regions, including in the Federal highway M5 "Ural"
(Moscow - Chelyabinsk). The total length of the
installed constructions will exceed 1300 meters.

Another interesting development is trash lattice
for hydroelectric power plants, which protect the
turbine from ingress of large debris. Use of pultruded
fiberglass instead of metal profiles provides not only
increase of the lifetime of the lattice, but also the
reduction of power losses in the winter. Because the
composite is exposed to the icing to a much lesser
degree than steel, at low temperatures there is no
substantial reduction in head, and therefore, does
not reduce the amount of generated electricity.
Fiberglass trash lattices were successfully tested on
small SHPP "Kalliokoski" in Karelia.

The possibility of producing pultruded profiles of
unlimited length used to create the core for overhead
power lines. The use of lightweight composite core
instead of the steel core provides the opportunity to
maximize the wire cross-section and, accordingly,
to increase transmit power without replacing
the transmission towers. In addition, the use of
composite helps to reduce thermal deformation of
the wire.

On pultrusion lines in NCC also composite
reinforcement and other high-tech products are
produced.
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Mpoguau 015 nepunbHbIX 02pa)coeHull
Shapes for railing

IIPOIIMTAHHOIO POBUHTIA M/IH JIeHTH Ha dopmy (MaH-
Ipenb), KOTOpOe I03BO/IsSeT U3TOTABIHUBATh TPYOHI,
KOHCTPYKLHOHHBIe IIPO®UIH, OAIIOHB K eMKOCTH.
[Tocse HAMOTKH He06X0LKMMOro KOJIUYeCTBa CI0eB
CTeKJIO-, yIje- UIX KOMOMHHPOBAHHOIO BOJIOKHA
M3JeHe Ha MaHJpesie IIOMeLlaeTCs B [1eYb A5 II0/IH-
MepH3allMH CBs3yIolero. MakKCMMalbHBIN JUAMETP
usgenui - 1600 Mmm.

HM3roToB/lIeHHBIE METOJOM HAMOTKHU TPY6BI MOTYT
HMCI0/Ib30BAThCS KakK B JKKX, Tak U B HedTera3zoBou
oTpaciau. [Io cpaBHEHUIO CO CTAJILHBIMHU aHaJIOTAMHU
IIpY paBHOM JHaMeTpe OHH HMeEIOT B 3-4 pa3a MeHb-
IIKI BeC, 4TO obecliedrBaeT CyLleCTBEHHOE COKpa-
IIeHHe 3aTPaT Ha TPAHCIOPTUPOBKY U MOHTa’KHbIe
paboTsl. KoMmo3suTHBIe TPYyObl XapaKTepHU3YIOTCs
BBICOKOM XMMUYECKOM CTOMKOCTHIO M HU3KOH TeIlsio-
IIPOBOAHOCTBIO. /ISl IIOBBILIEHH S IPOYHOCTH OHU
APMUPYIOTCS X MOT'YT BBIIeP>KKUBATh OOJIbINHE [JaBTIe-
HUS. B 3aBUCHMOCTH OT YCJIOBUH KCILTYaTallMH CPOK
CITy>kOBI U3/eTHUE cocTaBiseT oT 50 7o 100 jeT.

Takske MeTOLOM HaMOTKH H3TrOTaBJIUBAIOTCS OIIOPHI
IUISL CUCTeM ocBeleHus, JISII, pekjIaMHBIX U HHOOP-
MaILMOHHBIX IIUTOB. TaKue OIOPHI Jierdye CTaJIbHBIX
1 >kene300eTOHHBIX KOHCTPYKIUM KU He TpebyroT
06Cy>KMUBaHUS B IIpoLiecce 3KCIUIYaTaLlHH.

YYACTKWU HAMNbINEHUA, TEPMOBAKYYMHOTIO
®OPMOBAHUA U INTbA NOA AABNEHUEM

Ha y4acTKe HamblJeHUs pybleHHOe BOJTOKHO, AHC-
IIePTUPOBAHHOE B CTPYye CBS3YIOIIEero, C MOMOIIbIO
CIle[JHAJIPHOTO IIMCTO/eTa HAHOCHUTCS Ha OCHACTKY
C MOC/IeAYIOUIUM yIIOTHEHHEM II0JIy4YeHHOI'0 CJIOs
BaJIMKOM. TeXHOJIOTHS I103BOJIsIeT U3rOTaBIUBATh

WHOVCTPUA #3/54/ 2014

WINDING

At the Moscow plant of NCC is installed the
equipment for the discrete winding of pre-
impregnated roving or tape on the form (mandrel),
which allows to produce pipes, structural shapes,
cylinders and tanks. After winding of the required
number of layers of glass-, carbon - or combined
fiber product on the mandrel is placed in the oven
for polymerization of the binder. The maximum
diameter of the parts is 1600 mm.

Filament wound pipes can be used in housing
and communal services and in oil and gas
industry. Compared to steel counterparts with
equal diameter, they have 3-4 times less weight,
which provides a significant reduction of costs
of transportation and installation works.
Composite pipes are characterized by high
chemical resistance and low heat conductivity. To
increase the strength they are reinforced and can
withstand high pressure. Depending on operating
conditions, the service life of the products ranges
from 50 to 100 years.

Also by winding are made transmission
towers, poles for lighting systems, advertising
and information boards. These poles are lighter
than steel and concrete constructions and do not
require maintenance during operation.

AREAS OF SPRAY LAY-UP,

THERMAL FORMING

AND INJECTION MOLDING

In the spray lay-up system chopped fibers, dispersed
in a binder stream, sprayed from a special gun onto
a reusable mould, followed by compaction of the
resulting layer by roller. The technology allows to
produce large-size parts, not subject to high loads,
and is suitable for small and medium production
volumes.

Using thermal forming method in the NCC
are made the trim panels, parts of ventilation
equipment, covers for lights and lamps.

Another technology, which is common in the
polymer production, is injection molding. This
method is characterized by high performance and
is easily automated, and the products do not require
further processing. Injection molding allows to
add in the composition of the thermoplastic glass-
and carbon fibers, and other additives. Using
this technology, the NCC produces accessories for
various products, and heads for fire hoses, that
are not subject to corrosion and can withstand two
times more pressure than the metal counterparts,
and other products.



KpyInHorabapuTHble KOHCTPYKIIUH, He I10ABepsKeH-
Hble BBICOKMM HAarpy3KaM, U IIPUTOJHA [JIs MeJIKO-
1 CpeIHeCepHHHOTO IIPOM3BOACTBA.

MeTomoM TepMoBaKyyMHoro ¢opmosanusa B HIIK
M3rOTaBIMBAIOTCS IMaHEeIH OOIUIIOBKHU, 37IeMeHTHI
BeHTHJISILIUOHHOI0 060pyIoBaHUS, MIadOHBI LIS
CBETHJIHHUKOB U QOHapeH.

PacrnpocTpaHeHHas B IPOU3BOACTBe H3JeIHU
M3 IIOJIMMEPOB TeXHOJIOTUs ~ JINThE IO JaBJIeHHEeM.
9TOT crocob xapaKTepH3yeTCst BBICOKOH IIPOU3BO-
JUTEIBHOCTHIO U JIETKO aBTOMATHU3UPYeTCs, a U3/e-
nus He TpebyloT mocnenyouen o6paboTku. JIUThe
I0J, JaB/IeHHeM I103BOJIseT BBOAUTL B COCTAB Tep-
MOIIJIACTOB CTEKJI0- M YIJIeBOJIOKHO, a TaAKKe Apyrue
mobaBky. C HCIT0JIb30BaHHEM 3TOHM TexHosoruu HIK
IIPOM3BOAUT QYPHUTYPY IS PA3sIMUHBIX U3Je/INH,
He IO BepP>KeHHbIe KOPPO3UH TOJIOBKHU [IJIs IIOXKaP-
HBIX PYKaBOB, KOTOPbIe BRIJIEP;KUBAIOT B ABa pasa
Gonbllee JaBleHHe, YeM MeTajIM4ecKHe aHaJIOTH,

1 IPYI'YI0 IPOAYKIIHIO.

BHEJPEHUE HAHOTEXHO/IOT UM

W APYTUE TEHAEHLIUN

ITpy IIpOM3BOACTBE HEKOTOPHIX BHUO0B IIPOAYKIIHMK
HIIK B cBsi3yIOIllee BBOASITCS CIleljHaIbHbIe HAHO-
nobaBKM, KOTOpble MOAUPHUIIMPYIOT CBOMCTBA KOM-
IIO3UIIMOHHBIX MaTepHajoB — YBeJIUYHBAIOT IIPOY-
HOCTb U JOJITOBEUHOCTD, IIOBBIIIAIOT OTHECTOMKOCTB,
a TaKXe CTOMKOCTh K YP-HU3n1ydeHUI0. KpoMe Toro,
IpeAnpUsTHe UCIO0b3yeT HAHOCTPYKTYPHPOBaHHOE
yI/IepOLHOE BOJIOKHO.

IToMHuMoO BHeApeHUS HAaHOTEXHOJOTUM, COBEpP-
IIeHCTBOBAaHHeE IIPOU3BOACTBA KOMIIO3UTOB OIpe-
oenseT pal TeHOeHIHH, 0 KOTOPhIX paccKasal
Anexkcey PaHHeB, JUPEKTOP AelapTaMeHTa IPo-
aykToB HIIK: "MO>XHO OTMETHUTb CHUKEHHUE IOIU
Py4YHOro TpyZa U IIOBHIIEHHE aBTOMAaTH3aLUU
TeXHOJIOTUYeCKHX IpolieccoB. Hampumep, B KpyI-
HOCepHIHOe IIPOU3BOACTBO BHEAPSIOTCS aBTOMa-
THU3HUPOBAaHHBIE peIleHHs [/ BBIKJIALKH U pac-
KpOsl TKaHeH, NPONMTKHU U BHIIIOJIHEHUS OPYTHUX
OIlepaliMi, YTO II03BOJISIET [IOBBICUTH IPOU3BOLHU-
TeJIbHOCTb, CHHU3UTb 3aTPAaThl U COKPATUTh BIUA-
HHe Ha KadyecTBO “yenoBevyeckoro ¢pakropa”’. Eme
ONUH TPeH[ — yJAy4dlleHHe CBOMCTB MaTepHaJOB,
KaK BOJIOKOH, TaK YU IIOJIUMEPOB. MBI BHUMATEJIBHO
OTC/IeKMBaeM TeHJeHIIUH Pa3BUTHUS KOMIIO3UTHOMU
OTpaciIu U cTpeMuMcs BHeApsiTh B HIIK Haubonee
IlepelOBble pelleHus " [ |

Pedakuus baazodapum Anekces ParHesa 3a IRCKYPCUtO 10 npou3-
80dcmay. B caedyrouiem Homepe skypHaAQ Yumaiinme UHMePebHo 2eHe-
paasrozo dupekmopa HLIK Muxauaa Cmoaspoea.

REPORTAGE FROM FACTORY

Cucmema HanblheHus
The spray lay-up system

THE INTRODUCTION OF NANOTECHNOLOGY

AND OTHER TRENDS

In the manufacture of certain products in the
binder are injected nano-additives that modify the
properties of composite materials - increases strength
and durability, increases the fire resistance as well as
resistance to ultraviolet radiation. In addition, the
company uses nanostructured carbon fiber.

In addition to the introduction of nanotechnology,
improvement of composites production determine a
number of trends. About them told Alexey Ranneyv,
Director of Product Department of NCC: "It can be noted
the decline in the share of manual work and increasing
of automation of technological processes. For example,
in large-scale production the automated solutions for
laying out and cutting of fabrics, impregnation and
perform other operations are implemented. That can
improve performance, reduce costs and reduce impact
on the quality of the "human factor". Another trend is
the improvement of the properties of materials, such
as fibers and polymers. We closely monitor trends in
the development of composite industry and strive to
implement in NCC the leading edge solutions". [

The editors thank Alexey Rannev for a excursion to the

production. In the next issue of the journal: an interview with
General Director of NCC Mikhail Stolyarov.
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