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ONTUMMU3ALIUS KOHCTPYKIIU TPAHCIIOPTHBIX CPEJICTB
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EHY um. JL.H. I'ymunea, Acrana, Kazaxcran

AHHoTanus. B naHHOH cTaThe IPOBEJEH aHAJINW3 COBPEMEHHBIX METO/0B ONTHMM3ALMU
KOHCTPYKIMH TPAHCHOPTHBIX CPEACTB C LI€JIbI0 MOBBIMIEHUS X 3PPEKTUBHOCTH, OE30IIaCHOCTH U
9KOJIOTMYHOCTU. OCHOBHOE BHUMAaHUE yIEISAETCS IPUMEHEHUIO NIEPEIOBBIX TEXHOJIOTUM, TAKUX KaK
KOMIIBIOTEPHOE MOJICIMPOBAHUE, HCII0JIb30BaHNE KOMIIO3UTHBIX MAaTEpUAJIOB U a3pOIMHAMUYECKOE
COBEpILICHCTBOBaHNE. AHAIM3UPYIOTCSI COBPEMEHHBIE TIOJIXO/Ibl K CHUKEHHIO MacChl TPAHCIOPTHBIX
CPEACTB, YIYUIIEHUIO HX TPOYHOCTHBIX XapaKTEPUCTUK U  IOBBIIICHUIO  TOIJIMBHOMN
SKOHOMMYHOCTHU. TaKke paccMaTpUBarOTCS EPCIIEKTUBHBIEC HAIIPABJICHUS PA3BUTHSI TPAHCIIOPTHOM
OTpaciM ¢ yuyeToM TpeOOBaHMM ycToHuMBOro pa3sutus. B craThe npencraBieHsl HHporpapuka u
TaOJIMIbI, WUTIOCTPUPYIOLINE KIIFOUEBbIE I0KA3aTEIN ONTUMU3ALINN.

KntoueBble cnoBa. OnTumu3anus, TPaHCIOPTHBIE CPEJCTBA, KOMIIO3UTHbIE MaTepHalbl,
YIJIEIUIACTUK, CTEKJIOIUIACTHK, KEBJap, MOJIMMEpPHBbIE MATPHIbl, apMHUPOBAaHHbIE KOHCTPYKIIHH,
BECO-IIPOYHOCTHBIE XAPAKTEPUCTUKH, a/INTUBHBIC TEXHOJIOIMH, HAHOKOMIIO3UThI, ”HHOBAIMOHHbIE
MaTepuaibl, CTPyKTypHasl HaIe)KHOCTb, JOJITOBEYHOCTh, YCTOMUMBOE Pa3BUTHE.

Beenenne. CoBpeMEHHBIH TpaHCIOPT TpeOyeT coueTaHus JErKOCTH, NPOYHOCTH U
spdextuBHOCTH. ONTHMHU3ANUS KOHCTPYKIMA WTpaeT KIIOYEBYI0 pOJb B CHM)KEHHH pacxoja
TOIINBA, YBEJIUYEHUH JIOJTOBEUYHOCTH M YIJYUIIEHHUU a’dpoAuHaMuKu. KoMmno3uTHbele maTepHaibl
CTQHOBATCSI OCHOBOI COBPEMEHHBIX Pa3pabOTOK B aBTOMOOMIIECTPOCHUM, aBHALMH U KOCMOCE.
OnHaKko Ba)XHOCTb 3THX MaTE€pPHAJIOB BBIXOAUT JAJIEKO 3a PaMKU OJIHOW OTpaci, MOCKOJbKY OHHU
OKa3bIBAIOT 3HAUYUTEIIEHOE BIMSHUE HA DKOJIOTHIO, SKOHOMHKY U JIaXKe COLMAIBHYIO chepy.

B ycnoBusix rio0anpHOro MOTEMJEHHWS M pOCTa LEH Ha SHEPrOHOCUTENH MPHUMEHEHHE
KOMITO3UTHBIX ~ MaTepualioB  CTAaHOBUTCA  OCOOCHHO  aKTyaJlbHbIM.  ABTOIPOWU3BOJIUTEINH,
aBUALIMOHHbIE KOMIIAHUM U KEJE3HOJOPOXKHBIE ONepaTopbl aKTUBHO HIIYT CHOCOOBI COKPATUTh
pacxo/ TOIIMBA U BEIOPOCHI MAPHUKOBBIX Ta30B. KOMIO3UTHI O3BOJISIOT:

- Co3naBath JE€TKKME U IPOYHbIE KOHCTPYKIMH, YMEHbIIIAsl HArPy3Ky Ha JIBUraTellb;

- IlpoaneBatb Ccpok cioykObl TpPaHCHOPTHBIX CPEACTB, CHUXas 3aTpaThl Ha HX
00CITy’)KUBaHUE;

- Pa3zpa0aTpiBaTh ”HHOBALIMOHHBIE TEXHOJIOTHH, TAKHE KaK 3JIEKTPOMOOUIIN ¢ KapOOHOBBIMU
Ky30BaMH, YJIYYIIEHHBIE ad’pPOAMHAMMYECKHE IIOBEPXHOCTM M  CBEPXJETKHE  MOCTOBBIE
KOHCTPYKIIHH.

Komno3uTHble MaTepuansl MpeaCcTaBIsIOT c000il MHOTOCIONWHBIE CTPYKTYPBI, 00JIaAatoue
BBICOKOW MPOYHOCTBIO MPU HU3KOM Macce. B oTinume oT TpaJWLMOHHBIX MAaTE€pHaliOB, TAKUX Kak
CTaJIb U AIOMUHUIN, KOMIIO3UTHI 00ECTIEYNBAIOT:

- YMeHblIeHHe Beca TPaHCIIOPTHBIX CPEJCTB, UTO CHUKAET PacXo/l TOIINBA;

- [oBBIIIEHNE IPOYHOCTH U YCTOMYUBOCTH K BHEIIHUM BO3JIEHCTBUAM;

- YayuiieHre a3 poIMHaMUYeCKUX XapaKTePUCTHK;

- YCTOHYMBOCTD K KOPPO3HHU, YTO YBEIMUHUBACT CPOK CITYKOBI U3IEINH;

- ['mOkocTh B MPOM3BOJCTBE, MTO3BOJISIS CO3/1aBAaTh CI0KHBIE (POPMBI C BHICOKOH TOUHOCTHIO.
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PI/ICYHOK 1 — CocTaB KOMITO3UTHBIX MaTcprajioB

Huarpamma (puc.l) mOKa3bIBa€T COCTAaB COBPEMEHHBIX KOMIIO3UTHBIX MaTepHaloB,
HCIIOJIB3YEMBIX B TPAHCIIOPTHOM OTpacid. Tenepp K€ pacCMOTPUM BIIMSIHUE HA OKPYKAKOLIYIO
cpeny

IIpuMeHeHne KOMIIO3UTHBIX MAaTEPUAIIOB OKa3bIBAET 3HAYUTEIBHOE BIMSAHUE HA DKOJIOTHIO:

- CHnmxenue BbIOpocoB CO:2 3a CU€T yMEHbIICHHOI'O pacxo/ia TOIINBA;

- Cokpanienue Jo0bIUM IPUPOIHBIX PECYPCOB, TAKMX KaK JKE€JI€30, MEb U aTFOMUHUI;

- YMeHblIIeHHe KOJIMYeCTBa OTX0/I0B, 01aroaapsi BEICOKOM T0JITOBEYHOCTH MaTEePHUAIIOB;

- Pa3Butne TexHonoruil nepepabOTKM, HANpPaBICHHBIX Ha BTOPUYHOE HCIOJb30BAHUE

KOMIIO3HUTOB.

OpHako cCymecTByeT M psil  OKOJOTWYECKHX BbI30BOB. Hampumep, mnepepaboTka
KOMIIO3UTHBIX MAaTEpUAJIOB OCTAETCS CIOKHOM 3a7a4yel U3-3a UX MHOIOKOMIIOHEHTHOU CTPYKTYPBI.
B Hacrosiiee BpeMst BenyTcsl McceloBaHUS B o0nacTh OHopaziaraeMblX KOMIIO3UTOB, KOTOPBIE
MOTYT CTaTh KJIIOUEBbIM pPELIeHUEM MPOOIeMbl YTUIN3AIHH.

KazaxcraH axkTMBHO pa3BHUBAa€T TPAHCIOPTHYIO HHPPACTPYKTypy, M KOMIIO3UTHBIE
MaTepHajbl HaXOAAT IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX:

- ABTOMOOUJIbHAS TPOMBIIIIEHHOCTh — CHU’KEHUE MacChl aBTOMOOMIIEH JUTsl TIOBBIIIEHUS UX
HHEeprodPpPeKTUBHOCTH U YBEJINYECHHUS 3a1aca X0Aa 3IeKTPOMOOHIIEH.

- JKene3HomopoKHBIN TPAHCIIOPT — UCIOJIB30BAHNE KOMIIO3UTOB B KOHCTPYKILHSX BaroHOB
JUIS YMEHbIIEHUS BUOpALlUK, YIyUlIeHUs TETJION30JIALUU U MOBBIIEHUS] KOM(pOpTa MacCaKUPOB.

- ABranus — NPUMEHEHUE KOMIIO3UTOB B IPOM3BOJCTBE JIE€TaJeH CaMOJIETOB, TAKUX KaK
KPBUIbs U (DIO3EIISDKHU, 171 YBEJIMYEHUS IPOUYHOCTH U CHIKEHUS Beca.

- CrpouTenbCTBO MOCTOB U JIOPOXKHBIX KOHCTPYKIUH — HCIIOJIb30BAHUE KOMIIO3MTHBIX
MaTEPHAJIOB JUIS TOBBIIIEHHS JOJTOBEYHOCTH, YCTOMYUBOCTH K KOPPO3UHU M MOTOJHBIM YCIIOBUSAM
[1-3].

- DOHeprernyeckass oOTpacib — IPOU3BOACTBO BETPOI€HEPATOPOB € KOMIIO3UTHBIMU
JIOTIACTSMU, YTO CIIOCOOCTBYET Pa3BUTHUIO aJIbTEPHATUBHOM SHEPTETHUKU B CTPAHE.

Hecmotps Ha oueBHIHBIE MNPEUMMYLIECTBA KOMIIO3UTHBIX MAaTEpHAJIOB, MX HIMPOKOE
BHEJPEHUE B TPAHCIIOPTHYIO OTPACib CTAIKUBAETCA C PSJIOM NMPoOseMm:

- BpICOKas CTOMMOCTBH IPOU3BOACTBA: YIJIEPOAHBIE KOMIIO3UTBHI JOPOKE TPAJAULIMOHHBIX
METaJUIOB.

- CnoxHocTh mnepepaOOTKH:  OOJBUIMHCTBO  KOMIIO3UTHBIX  MAaTEpUANOB  TPYAHO
YTUIU3APOBATh.

- OrpaHuYeHHbIE TEXHOJOTMM PEMOHTA: IOBPEKICHHBIE KOMIIO3UTBI  CIIOJKHEE
BOCCTaHABIINBATh, YEM METaJLIL.
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- OrpaHuyeHHast 10CTyTHOCTb: TEXHOJIOTUU IIPOU3BOJICTBA KOMIIO3UTOB TPEOYIOT CI0KHOTO
000pyI0BaHUs M KBATM(HUIIMPOBAHHBIX CIICIIUATUCTOB.

- JIONroBE4YHOCTh: HEKOTOPBIE KOMIIO3UTBI MOTYT TE€PSTh CBOM CBOMCTBA IPU UIMTEIBHOU
JKCIUIyaTaluu B SKCTPEMAJIbHBIX YCIOBUSX.

Bo3MmorkHBIE yTH peleHus mpodiem

Uro0bl yCKOPUTH BHEAPEHHE KOMIIO3UTOB B TPAHCIOPTHYIO OTPACb, HEOOXOIUMO:

- PazpabaTbiBaTh 00JI€€ JOCTYNHBIE U 3KOJIOIMYHbIE TEXHOJIOTUH IIPOU3BOCTBA.

- ¥Yayumare METOIbl yTHIN3ALMU U IEpepabOTKN KOMIIO3UTHBIX OTXO/0B.

- Co3aBaTh HOBBIE CIIOCOOBI PEMOHTA MOBPEXKICHHBIX KOMIIO3UTHBIX JETaICH.

- Pa3BuBaTh cHuCTEMBl KOHTPOJS KadecTBa W IPOrHOZMPOBAHMSI H3HOCA MAaTEepUaJIOB.
Bynyuiee KOMIO3UTHBIX MaTepHraioB [4]

PazButue TexHONOTHMI MO3BONAET cO3daBaTh BCE OoJiee COBEPIICHHBIE KOMIIO3UTHBIE
MaTEpHAJIbL.

Cpenu nepcreKTUBHBIX HalPaBICHUM:

- CaMoBOCCTaHABIMBAIOIIMECS MaTepHalibl, CIHOCOOHBIE YCTPaHATh IOBpPEXIEHUS 0e3
BMeEIIATEIbCTBA YEJIOBEKA;

- I'nOpuHbple KOMIO3UTHI, COYETAOLIME CBOMCTBA PA3HBIX MAaTEPHAJIOB ISl MOBBILICHUS
IIPOYHOCTU M CHUYKEHUS MACCHI;

- YMHBIE MaTepuaibl, U3MEHSIOUIME CBOM XapaKTEPUCTUKH B 3aBUCHUMOCTH OT BHEIIHHUX
yCIIOBUH (TeMIlepaTypbl, 1aBJIE€HUS U HATPY3KH);

- buopaznaraeMble KOMIO3UTHI, KOTOPbIE CMOTYT MHUHMMM3UPOBATh HKOJIOTMUYECKUN CIEX
TPAHCIIOPTHON OTPACIIU.

JlonoHUTENBHO BeyTCs UCCIeI0BaHUs B 00J1aCTH:

- I'padeHOBBIX HAHOKOMIIO3UTOB, OOJAJAIOMIMX HCKIIOYUTEIBHOM MPOYHOCTHIO H
IIPOBOAMMOCTBIO;

- MHTerpanum ceHcopoB B KOMIIO3UTHBIE MaTepHasbl JJi MOCTOSHHOTO MOHMTOPHMHIA HMX
COCTOSIHMS;

- [lpumenenust 3D-meyaTé B NPOM3BOACTBE KOMIIO3UTHBIX J€Talei, 4TO 3HAYUTEIHHO
yCKOpsIeT pa3paboTKy U CHUXKAET 3aTPaThl;

- Pa3pabotku cynepruapo@oOHbIX TOKPHITUHA I MOBBILIEHUS YCTOMUYMBOCTH MaTEPUAJIOB K
3arps3HEHUsIM U Biare (puc.2).

1400+
1200t
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ANOMUHUA YrnennacTtuk CTeknonnactuk
MaTepuan

Pucynok 2 — CpaBHuUTENBbHAS IPOYHOCTH PA3JIMYHBIX MaTEPUATIOB

Huarpamma (puc.2) JIE€MOHCTPUPYET CpPaBHUTEIBHBIM aHAIW3 TPOYHOCTH Pa3IUYHBIX
MAaTepHaJIOB, IPUMEHAEMBIX B TPAHCIIOPTE.
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BeiBosibl. OniTMH3aIys TPAaHCIIOPTHBIX CPEJCTB C OMOIIBI0O KOMITO3UTHBIX MaTepHalioB —
3TO OJHO M3 KJIIOYEBBIX HANpaBICHUN pa3BUTHU TpaHcIopTa Oyaymiero. braromaps CHH)XEHUIO
MacChl, YBEJIMYCHUIO IPOYHOCTH M YIYYLICHHIO a’3pOAWHAMUKH, KOMIIO3MTHBIC MAaTepHalIbl
MO3BOJISIIOT  AOOWUTHCS 3HAYMTENBHOM OSKOHOMUHM TOIUIMBA, YMEHBUIMTH BO3JCHCTBHE Ha
OKPYXXAIOLIYI0 CpPey M TMOBBICHTH JKCIUTyaTal[HOHHBIE XapaKTePHCTUKU TpaHCIopTa. BHenpenue
3THX TeXHONOTui B KazaxcTane MO3BOJMT yNy4IIUTh TPAHCIOPTHYIO CHCTEMY CTpPaHbl, CHU3UTh
3aBUCHMOCTh OT TPAJAUIMOHHBIX PECYPCOB M MOBBICHTH €€ KOHKYPEHTOCHOCOOHOCTH Ha MHPOBOM
pBIHKE (5).

3aBMCMMOCTbL MaccCkl asToMobuns ot pacxona Tonnnea
10}

—&— Pacxop Tonnuvea

Pacxopn Tonnuea (n/100 kM)

800 1000 12I00 1400 1600 1800 2000
Macca aeTomobuna (kr)

Pucynok 3 — 3aBHcHMOCTh MacChl aBTOMOOWMIIS OT pacXxofa TOTIIIHBA

I'paduk BbIlIe NEMOHCTPUPYET 3aBUCUMOCTh MAacChl aBTOMOOMIISI OT pacxoja TOIIMBA, YTO
MIOATBEPK1AET BaXKHOCTh MCIIOIb30BaHMs JIETKUX MAaTEPUAJIOB.

Nuporpaduka: CpaBHEeHNE pa3IUYHBIX KOMIIO3UTHBIX MaTepUaioB

WNudorpaduka HIKE [IEMOHCTPUPYET pa3IMuyUsl MEXAy YIJIEpPOJHBIM  BOJIOKHOM,
CTEKJIOBOJIOKHOM M THOPHUIHBIMU KOMITO3UTaMH 10 TapaMeTpam: BEC, IPOYHOCTD, JOJITOBEYHOCTh U
CTOUMOCTb.
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Pucynok 4 - Ctpykrypa yriepoaHoro BOJOKHa

H300paxeHne NeMOHCTPUPYET CIOUCTYIO CTPYKTYpPY YIJIIEPOJHOTO BOJOKHA, MOAYEPKUBas
€ro MPOYHOCTb M MaJjblil BEC, KOTOPHIE JIEJAI0T €r0 UeaTbHBIM MAaTEPHAJIOM JIJISl UCTIOJIB30BAHUS B
TPAHCIIOPTHON UHIYCTPHUHU.

My

it

Pucynok 6

Ha n300paxenuu npeacTaBieHo GpyTypUCTHYECKOE TPAHCIOPTHOE CPEJCTBO, CO3AaHHOE U3
YIJIEPOAHOIO BOJOKHA U MEPENOBBIX KOMIO3UTHBIX MarepHasioB. JM3ailH ONTUMH3UMPOBAH IS
CHIDKEHMSI a3POIMHAMHUYECKOTO COITPOTHBIIEHUS U MOBBIIIEHUS TOIUNIUBHON 3(PPEKTUBHOCTH.
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