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M3IrOTOBJIEHUE W UCHBITAHUE MSTKAX ABAPUECTOMKHUX TOILUIMBHBIX BAKOB
HA OCHOBE CBMIID TKAHM W PE3WHBbI

Kniouesvie cnosa: Ceepxgvicokomonexynapuoiii noausmunern (CBMIID), pesuna, monaugnuiii 6ak, ucneimanus Ha copoc.

Tokazana axmyanbHOCIb U320MOBNIEHUS MASKUX MONAUBHbIX 6akoe Ha ocHose mixanu uz CBMIID u pesumsl, no
mexnonoeuu 340 «KBAPT» nonyuenvl onvimuvle monaugHvle 6axu, nposedeHbl UCHbIMAHUsL HA cOPOC.

Keywords: Ultrahigh molecular weight polyethylene (UHMWPE), tires, fuel tank, test reset.

The urgency of making soft fuel tanks on the basis of UHMWPE fabric and rubber technology ZAO "Quart" obtained

experimental fuel tanks, and tests for discharge.

WHTepec K BBICOKONPOYHBIM CHHTETHYECKUM
BOJIOKHAM ¥ HHUTAM TIPOSIBIETCS. B  YacTH  HX
WCTIOJIL30BaHUSI B KaYECTBE apMHUPYIOIICH COCTaBIISIOIICH
MpY  CO3IaHMM KOMIIO3UIIMOHHBIX MarepuaiioB (KM).
HaunGonpmii maTepec mpu cosmannu KM mpencraeiser
NpHUMEHEeHHe TosroieuHOBbIX BookoH m3 CBMIID u
TKaHell Ha uX ocHoBe. IIpenMyIecTBOM JaHHOTO BHIA
BOJIOKOH SIBJISIETCSI OTHOCHUTENbHAS NEUIEBH3HA U BBICOKHE
TOKa3aTeN (PU3NKO-MEXaHNUECKHUX XapaKTEPHUCTHK, TIPU UX
MaJIOi IIOTHOCTH IO CPaBHEHHIO C JAPYTHMH BHAAMH
CUHTCTHYECKUX BOJIOKOH (MEHbIIE €¢IUHMIIBI). OCOOCHHO
aKTyaJIbHO 3TO CBOMCTBO apMHUPYIOIIMX TKAaHEH Mpu
MOJy4eHNH KOMIIO3UTOB Ha WX OCHOBE B aBHALMH, THE
HEOOXOAMMBI ~ TIOBBIIICHHBIE  (PU3MKO-MEXaHUYECKHE
XapaKTEPHCTHKN KOMIIO3UTOB B COUETaHNH C JIETKOCTBIO.

Opnnako TuapodoOHOCTE MOBEPXHOCTH TKAaHEH 13
CBMIID mnpenstcTBYeT MX CMauMBAaHUIO MOJMMEPHBIM
CBA3YIOIIMM, B pe3yidbTaTe CLEIUICHHE BOJOKOH C
noymmepHod Marpuieii B KM siBisiercst cnaObiM, 9TO
HEM30eKHO NPHUBOIMT K paspymieHnio KM. B atoit cBszu
aKTyaJIbHOH  CTaHOBHTCS  ITIOBEPXHOCTHAs — aKTHBAIWS
CBMIID BOJOKOH M TKaHEH, C IEJNBIO TOBBIIIEHHST HX
a[Ire3MOHHON CIIOCOOHOCTH K TIONMMEPHBIM MAaTpHIIAM.
Kpome Toro, memoctatkom CBMIID BOJIOKOH SIBISFOTCS
HM3KHE TEMIIEpaTypbl OKCIUIyaTali, 4TO CHIDKAeT
TeMIIepaTypHBIN Mana3oH HCTIOJIE30BaHUS KM,
CJIEIOBATENBHO, AKTYaTbHBIM SIBJISIETCSI TIOBBIIIICHHIE TEIUIO-
u TepmocTtoiikoct CBMIID BonokoH, Tkanelt 1 KM Ha nx

OCHOB€. Kax TIoKa3aJl HpOBe,HCHHLIﬁ aHaJIn3
CYIICCTBYIOIIUX METOAOB MO)_II/I(IJI/IKE[HI/II/I BOJIOKOH 1 HPITeﬁ,
OOJIBIIHHCTBO HIAPOKO HCIIOJIB3YyEMbIX MCTOJI0B

Momudukaimu TpeOyeT 3HAYUTCNBHBIX M3MCHCHHN B
TEXHOJIOTHIECKOM O(OPMIICHHH TIPOLIECCOB X TTOTyICHHUS,
YTO TIPUBOAWT K TOBBIICHHIO CEOECTOMMOCTH TOTOBOM
TIPOAYKIIMH W, 3a9acTyi0, K YXYIIICHHIO 3KOJOTHIECKON
obOcraHoBKH [1].

[NepcriekTHBHBIM HaIlpaBJICHAEM TUTSt
MOMU(UKAIMK  CHHTETUYECKMX BOJIOKOH M HHUTEH
SBISIETCST  MCTonb3oBanne BY  mmasmeHHO#H 00paboTkw,
KOTOpasi UIMeEeT Ba)KHOE IPEHUMYILECTBO IO CPaBHEHHIO C
JPYTUMH  CLIOCO0aMH MOTU(UKAIMUA — B OINpPEACICHHBIX
peXKUMaxX OHA HE BIMSCT HA BHYTPCHHE CTPOCHUE, H3MCHSIS
TONIBKO COCTaB U CTPYKTYPY IIOBEPXHOCTHOTO  CJIOSI
MOJIMMEpa, 4YTO TO3BOJSIET  PEryJInMpoBaTh  3aJ[aHHOE
CBOWCTBO, HE yXymumasi Ipyrux cBOMcTB. Kpome Toro,
00paboTKa HepaBHOBECHOW HU3KOTEMITEPATYPHOH IIIA3MOM
(HHTTID) SIBIISIETCS 3KOJIOTHIECKH 0e30macHoOM,
BBICOKOA(QEKTHBHON 1 MEHEe 3aTpaTHOH, TI0 CPABHEHHIO C
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TPAIUIIMOHHBIMA METOJIAMH XHUMHUUYECKOW W (H3HIECKOM
MOM(DUKAITIH TTIOJIMMEPHBIX MaTEpHAIIOB [2].

M3yueno smussnue HHTII Ha anresmonHyro
criocobHocth  CBMIID  BONOKOH K TIOJMMEPHBIM
cesytommM. [lokasaHo, YTO TpPUMEHEHHE IUIA3MECHHOU
obpabotku  CBMIID  BONOKOH  TOBBIIIACT  HX
CMauMBacMOCTh Ha BO3IyXE OJIMOKCHIHOW MaTpuIleh 10
86%, TO CpPaBHEHHMIO C  HUCXOIHBIM  BOJIOKHOM.
HccnenoBanue 3reMEHTApHBIX 00Pa3IoB MHUKPOKOMIIO3HTA
TIOKa3aJli, 9TO TPOYHOCTH COSAMHCHHUS AKTUBHPOBAHHOTO
BOJIOKHA ¥ TKQHU C TTOJIMMEPHOM MaTpHLIEH MOBBIIIACTCS JI0
3 pa3. YcraHoBJIeHO, 9TO 3(h(HEeKT M3MEHEHHS KaIMIITIPHBIX
cpoiicte CBMIID BoNOKOH B pe3ysbTaTe ILIa3MEHHON
00paboTKH COXpaHseTcs B TeUeHue rojia u oosee [3].

Mzyuenue CBOWCTB KM Ha OCHOBE
IUTa3MOAKTUBHUPOBAHHBIX BOJIOKOH TIOKA3aJlo, 4YTO TIpU
moboit  yxmagke CBMIID BosnokHa, a Takke mpH
HCTIONB30BaHUHM TKAHEH, TPEIeNl TIPOYHOCTU TIPU M3rude U
Tpe/ieN MPOYHOCTH MPU CIBUTE BO3PACTAIOT B 2-3 pasa, a
yIapHas MPOYHOCTh KOMITO3HTA IMPEBBINIACT TAKOBYIO IS
KeBJIapa, CTEKJIOIIACTHKA, yriemnactika [4]. Pesymbrars
9KCIIEPUMEHTATBHBIX HCCIICIOBAHUI TIO3BOJISTFOT
pekomeHnmoBath npuMeneHnss CBMIID  Tkaam st
TIPOM3BOJICTBA MATKUX TOIUTMBHBIX 0aKOB IO CTaHIAPTHOU
«PE3UHOBOI» TEXHOJIOTHH.

Baku  m3rotaBMMBaIICE C  WCHOJB30BAaHHUE
pazoopHBIX (GopM, mrotoBiaeHHBIX 3A0 «KB3» s
BeprojeTa AHCAT IO 4YEpTeXKy, MNPCICTABICHHOMY Ha
pucyske 1.
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Puc. 1 - Yeprex 6aka Ha ocnoBe CBMIID



Pe3uHa, mnpuMeHsieMas OIS HM3TOTOBJCHHS — OaKoB,
npomBoanTca Ha 3AO «KBAPT» un umeer cienyromue
XapakTepucTuky (Tadim. 1).

Tabimmma 1 - Hopmbl (U3HKO-MeXaHHYECKHX
nokKasareJei pe3uH

HaunmenoBanue noka3zareneit Hopwma Meron
KOHTPOJIS

VYcnoBHas IPOYHOCTH 1'1p1/12 7.84 (80) FOCT 270-75

pactsoxenun, MIla kre/cm

OTHOCHTENIBHOE YIUTHHEHHE TPU 320 0 e

paspbiBe, % He MeHee

Tsepnocts no Llopy, ex s 65-75 TOCT 263-75

npenenaax

TemmnepatypHbIit Ipeen T'OCT 7912-
-26

xpynkocty, °C, He BpIe 74

V3MeHeHre OTH. yUTHHEHHS

TOCJIE CTAPCHUS B BO3IyXe 45 T'OCT 9.024-

T=100 *1°C, B TeucHue 24+, 74

% He MeHee

V3meHeHne Macchl 0Opasia mocie

BbIIIEPXKKHU B cMecH 70 00.4. TOCT 9.030-

n3ookTaHa # 30 00.4. Toxyona 20 74

T=23 +2°C, B Teuenue 12+1y,

% He Oonee

M3menenne maccel 0Opasia mnocie

Bo3eicTBUsA Maciia MC-20 -10 T'OCT 9.030-

T=125 +2°C, B Teuenue 18+1y, 74

% ue Oosee

V3meHneHune Macchl 0Opasia mocie

BoszeiictBus TormBa TC-1 T=23 ] 0 Ke

+2-C, B Teuenue 24+1u,

% He Oonee

IL10THOCTB, /M’ 1,35+0,05 T'OCT 267-73

baku Ha oOcHOBe pe3uHBI, APMHUPOBAHHOM
Pycapom u CBMIID mnpoussenensl Ha 3A0 «KBAPT»
110 CTAaHJIAPTHOW TEXHOJIOTHH.

Bu roToBoro 6aka mpencTaBiIeH Ha PHCYHKE 2.

Puc. 2 — Bux TonsmmBHOro 6aka mo Bapuanram 4,5 —
MOATOTOBKA K UCIBITAHUSM

PesynbTaThl cOpoca MATKHUX TOTUTMBHBIX OAKOB B
METaJUINYECKOH OCHACTKe, 3amoiHeHHbIX Ha 80% Bomon
C BBICOTHI He MeHee 15,2 MeTpa Ha HWCIbITaTebHON 0ase
3akazyMka [OKa3ald  OTCYTCTBHE  CYIIECTBEHHBIX
TOBPEXKIEHUN KaK caMOW OCHACTKH, TaK U OTCYTCTBHE
pasrepMmern3anuy 0akoB BHYTpH ee. BHemnuii Bux Oaka
B METAJUIMIECKOI OCHACTKE MPEICTABIIEH HAa PUCYHKE 3.

Jlanee Oaku W3BJIEKAIMCh M3 METAIIMUYECKOM
OCHACTKM ¥ TPOBOAWICS COPOC MSTKHX TOIUTHBHBIX
0akoB 3anoyHeHHBIX Ha 80% BOIOH ¢ BBEICOTHI HE MEHEE
15,2 metpa Ha ucnbITaTenpHoM 6a3e KHUTY-KAU.

Puc. 3 — Boemnmii Bua 0aka B MeTaLIMYECKOI
0CHACTKe

B pesymbrare 0aku MOTyYWIH CIETYIOIIHE
MOBPEXXACHHUS:

1. bak Ha ocHoBe TKaHu Pycap c¢ pesuHoOl
Hnoaydun 3 pa3pbiBa, Ha PAacCTOSHUM 5-7 CM OT MECT
cKkJIelKu. Pa3pelB mpoucxoaui o TkaHu (puc. 4).

2. bak Ha OCHOBE IUIA3MOAKTHBUPOBAHHOU
Tkanu CBMIID c¢ pesunoil mnomyumsn 2 paspeiBa,
HEMOCPEACTBEHHO B MeECTax CKJIEHKH, HpU BOJIOKHA
Tkanu CBMIID «BBITSHYTBI» U3 MECT CKICHKH (pHC. 5).

Puc. 4 — bak Ha ocHOBe TKaHu Pycap mocie copoca

BaxxHo OTMETHTH, YTO BHEIIHSAS MOBEPXHOCTH
pe3uHBI 6aka Ha OCHOBE TKaHH Pycap poBHas, TTISHIICBAS,
gepe3 KOTOPYI0O HE  IPOCMATPHUBACTCS  PHCYHOK
MepervieTeHUus] TKaHW. XapaKTepHBIA TPSI3HO-KEITHIN
LBET apaMUAHOrO BOJOKHAa Pycap He wu3MeHwica. B
TAaHHOM CITydae MOXXHO TOBOPHTH O HEAOCTATOYHOU
aZire3uu apMHUPYIOLIEeH TKaH! U MTOJTUMEPHON MaTPULIBL.

Puc. 5 — bak na ocnoBe Tkanu CBMIID nociie copoca



Ha moBepxnoctm ©Oaka Ha OCHOBE TKaHH
CBMIID, HanpoTWB, OTYETIMBO BHACH PHCYHOK
meperieTeHnss TKaHW. VcxomHas Oemass TKaHb W3
CBMIID ©Ha wMecrte pa3pbiBa HWMEET YEpHBIA IIBET.
CrnenoBaTenbHO, TUTA3MEHHAs AaKTHBAIMSA TPHUBOIUT K
CYIIECTBEHHOMY BO3pacTaHUIO aIre3NOHHON
CIIOCOOHOCTH TKAaHU K pe3rHe. B pe3ynbrare moiaydeH
MOHOJIMTHBIM TPOYHBIA KOMIO3UIIMOHHBIA Marepuall, B
koropoM CBMIID Tkane u pe3uHOBas MaTpula
pa0oTaroT Kak eauHOe Iienoe. B JaHHOM ciiydae
MOJYYCHHBIC PA3PbIBBI MOTYT OBITH YCTPAHCHBI ITyTEM
WU3MCHCHHS JICKaJ JJIsl PACKPOsl TKAHH I10J] KOHKPETHBIN
BHJ| TOIUIMBHOTO Oaka. B mepcmekTmBe HEOOXOIUMO
MpeaycMOTpeTh OONIBIIMIT 3amac TKAaHM Ha MeCTax
CKIJICHKH, MIPEATIOYTHTEIHHO HCTIONTb30BaHIE
«3aMKOBOTO» COCIMHEHUS MEy CIOSIMH TKaHH.

Takum 00pa3oM, B pe3yibTaTe HCCICIOBAHHS
M3TOTOBIICHBI J1BA MSTKHX TOIUIMBHBIX 0aka Ha OCHOBE
TkaHeir Pycap u CBMIID u pe3uHsl no cTaHAapTHOU
texHonorun 3A0 «KBAPT». Pe3ynbrar ucnblTaHuii Ha
cOpoc ¢ BBICOTHI He MeHee 15,2 M B MeETaJUTUYECKOM
OCHACTKE IIOKa3alll OTCYTCTBHC IOBPEKICHUI OaKoB.
IIpu cOpoce OakoB 6e3 ocHacTkH 3 pa3peiBa y Oaka Ha
OcHOBe TKaHM Pycap HaOmomannuch M0 TKaHW, Ha OCHOBE
tkaun CBMIID - 2 pa3pbiBa, CBsI3aHHBIE C
BBIJICPTUBAHMEM BOJIOKOH B MeCTax Ckieiiku. Harmsmgao
BueH 3¢ dekt aktuBammn CBMIID BonokHa T1a3Moi,
T.K. HaOmomaeTcs TIOBBIIIICHHAS aare3us
MomudurpoBanHoir CBMIID TkaHu K pe3uHEe TIO
cpaBHeHuto ¢ Pycapom. [IpeumyiecTBo HCHOIB30BAHUS
CBMIID TkaHu, aKTUBUPOBAHHOM IJIa3MOW B TOM, YTO
3aMeHa TPaOUIMOHHBIX TKAHEH B  «PE3UHOBBIX»
MpPOU3BOJICTBAX TOIUIMBHBIX 0OakoB Ha CBMIID He
MPUBEICT K CYILIECTBCHHBIM U3MCHCHUSIM
TEXHOJIOTUYECKOr0 TMpoLecca, HO 3a CYET BBICOKUX
(hU3UKO-MEXaHUIECKIX XapaKTePUCTUK u
YAQPOCTOMKOCTH TIO3BOJIUT TOJIYYUTh aBapHECTONKHE
MSTKHE TOTUTMBHBIE OaKH.

CraThsl MOATOTOBJIEHa TpW  (PUHAHCOBOM
noanepkke MuHHCTEpCTBa 00pa3oBaHUS W HAYKH
Poccuiickoit ®eneparyii mMpu  BBHIOJHEHUHA pabOT B
paMKax COMCHOJIHUTENBCKOro noroopa mexay KHUTY
u KHTY-KAMU no co3nanuto aBapuecTonKoi TOIUIMBHOM
CHUCTEMBl  BEpTOJIETa, BO  HCIIOJHEHHE JIOTOBOPA
Ne 02.G25.31.0082 ot 23.05.2013 r Mexay OTKpBITBIM

aKIMOHEPHBIM 00ImmecTBOM «Bepronerst Poccum» wu
MunncTepcTBOM 00pa3oBaHuss W Hayku Poccuiickoit

Qenepami = 00  YCHOBUSIX — NPEAOCTaBICHHUA |
HCTIONTE30BaHUS cyocumii Ha pean3aIo
KOMITJIEKCHOTO MIpOEKTa o CO3JTAaHUIO

BBICOKOTEXHOJIOTHYHOTO ITPOM3BOACTBA, BBHITOIHIEMOTO
C y4acTHEM POCCHHCKOTO BBICILIETO YU4eOHOTO 3aBEICHUS;
noroeopa  Ne BP-13-087-08 ot 22.02.2013r Ha
BBIMIOJIHEHUE  HAYYHO-WCCIIEJOBATENILCKOM,  OIBITHO-
KOHCTPYKTOPCKOH pabOThl M TEXHOJIOTHMYECKUX PadOT

(HUOKPuTP), 3axmoueHHoro Mmexnay OTKpBITEIM
aKIMOHEpHBIM oOmecTBoM «Beprosersr Poccun» u
DenepanbHBIM TOCYIapCTBEHHBIM OIOIKETHBIM
00pa30BaTeIbHBIM YUIPEKICHUEM BBICILIETO
po¢heCCHOHATTLHOTO o0pazoBaHUsA «Kazanckum
HAMOHAIBHBIM  HCCIIEAOBATENBbCKIM  TEXHHYECKUM

yauBepcutreroM uM. A.H. Tymonesa — KAW».
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