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THE USE OF COMMODITARY MATERIALS FOR THE REMTACE OF
BUSES AND THE CARBINE OF VEHICLES IN CONSOLIDATED IN
THE FIELD OF BREAKING OBJECTIVES

Annotation. The article discusses current methods of express repair of bodies and cabs of vehicles of
the National Guard of the Republic of Kazakhstan using composite materials. Modern developments of
Russian and Kazakh scientists in the field of polymer composites are analyzed, a classification of damages
and corresponding restoration technologies is proposed, and the economic and tactical feasibility of
introducing these methods into the technical support system of units is substantiated.

Keywords: composite materials, express repair, car body, polymer composites, technical support,

military vehicles, restoration of parts.

BBeaeHune
CoBpeMeHHble yCJi0BUS cny>xebHo-6oeBon 0eaTenbHOCTU nogpasnesieHnin
HauwvioHanbHoW reapann Pecnybnmkm KasaxcTaH npeabsaBasioT NOBbILLIEHHbIE TpeboBaHUSA

K TEXHWYECKOW FOTOBHOCTW aBTOMOOW/IbHON TexXHUKW. B xone y‘-IEHI/IPI, naTpyanpoBaHud,
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KOHTPTEPPOPUCTUYECKMUX OMNepauun un NMKBUOAUMM NOCAEACTBUA  Ype3BblYaMHbIX
cUTyaumnm aBToMobunM M cneumanbHas TexXHUKa HensbexHO MoJslyyaloT MNOoBpPeXAeHUs
Ky30BOB N KabuH. K TakmMm NoBpeXAeHUsiM OTHOCATCSA MpobouHbl, BMSATUHbLI, Pa3pbiBbl
MeTaJsla, HapylleHue reoMeTpunm Kapkaca KabuHbl, MNOBPEeXAEHMe JTaKOKPACOYHbIX
MOKPbITUIA.

TpaAuWUNOHHbLIE MeToAbl pPEeMOHTa, OCHOBaHHbie Ha CBapKe, pPUXTOBKE W”
NCMoJsIb30BaHUN MeTa/UINYEeCKNX Haknagok, obnagatoT psgoM HeOOoCTaTKOB B YC/OBUAX
OrFPaHNYEHHOro BpeMeHU (3KCMpecc-peMoHT). OHuM  TpebyloT Haanymsa  MOLLHbIX
NCTOYHNKOB aHeprun, creunasnbHOro CBapOYHOro obopynosaHus, BbICOKOW
KBanudunkaumm cneunanncta n 3Ha4YMTeNbHbIX BPEMEHHbIX 3aTpaT. B nonesBbIxX yC/0BUSX,
BOAZM OT CTaUWOHAPHbIX PEMOHTHbLIX MaCTEePCKUX, BbIMOJIHEHNE KA4YeCTBEHHOro
CBApPOYHO-PUXTOBOYHOIr0 paboT 3a4acTyto HEBO3MOXXHO.

ANbTepHaTMBOM BbICTYMAlOT TEXHOJOMMU PEMOHTA C MUCMOJ/Ib30BAHNEM KOMMO3UTHbIX
MaTepuasioB - MOJIMMEPHbIX KOMMO3ULUWUIA, apMUPOBAHHbLIX BOJIOKHAMWU. DTU MaTepuabl
MO3BOJISIOT BbIMOJ/IHATL BOCCTAHOBJIEHNE MPOYHOCTHbLIX XapaKTEPUCTUK dJIEMEHTaA Ky30Ba
3a BpeMs oT 20 MUHYT 00 HECKOJIbKUX YacoB, 6e3 NnpuMeHeHns CBapKM U C MUHUMaJIbHbIM
HabopOM NHCTPYMEHTOB.

Llenbto paHHoOM paboTbl ABNAETCA CUCTEMaATU3auUMa 3HAHUA O KOMMO3UTHbIX
MaTepuasax M paspaboTka pekOMeHOaUU MO MUX MNPUMEHEHMUIO AN HY>XO PEMOHTHO-
BOCCTaAHOBUTENbHbLIX NoApa3geneHnn HaunoHansHom reapaun PK.

ans Bbibopa ONTUMANIbHON  TEeXHONorunm peMoHTa Heobxoanmo 4eTKOo
KnaccnuumpoBaTb TUMbl MOBPEXAEHUN, XapaKTepHble A8 3KCJyaTauun JIerkKoBbIX Y
rpy30BbiX aBToOMobuMIen, cneunanbHbiX GPOHMPOBAHHbBIX MALLWH.

K HuUM oOTHOCATCA AedopMaumnm U KOPPO3MOHHbIE pa3pyLUeHWs, BO3HMKAlOWMe B
npouecce AOJINTENLHON 3KCMayaTauunm Ha 6e3gopoxxbe. Ons KasaxcTaHa, C ero pesko
KOHTUHEHTa/IbHbIM  KJIMMATOM, XapaKTepHbl nepenagbl TemnepaTtyp W BblCOKas
3anblJIEHHOCTb, 4TO MPUBOAUT K PaCTPECKMBAHUIO MeTassla B MeCTax KOHLUEeHTpauuu
Hanps>xkeHun [1].

B xoOe y4YeHW TexHWKa 4acTo 3KCrsyaTUpyeTCca B YCA0BUAX, NPUBANIKEHHBbIX K
60eBbIM. TUMNYHBIMW ABNAKOTCS:

- BMATUHbBI Ha KabnHe 1 KpbIIbAX OT BETOK AEepPEBLEB NMPU ABUXXEHUN MO 1eConosoce;

- MpobouHbl peweTok paganaTopa M dap npu npeoponeHmn 6poaoB U KPYTbIX
noabeMoB;

- dedopmaumm Noporos n gHULLa Npy NpPeonoNeHnn NpenaTCTBUN.

OnpoKknabiBaHNsA, CTOJIKHOBEHWS, Hae3abl Ha nNpenaTcTBus. B Takmx cay4vasnx
BO3HMKaeT HeobXOAMMOCTb 3SKCTPEHHOro BOCCTAHOB/EHUA reomMeTpum KabuHbl [ns

3BaKyauun TEXHUKUN NN BO3BPalLLEHNA ee B CTpOVI.
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B nocnegHue pecATUNeTUSs aKTUBHO pPa3BMBAlOTCA HaMpaBieHUs Mo CO34aHUI0
PEMOHTHLIX KOMMO3UTOB. B oT/in4me oT «3anafHbIX» TEXHONOrMn, OPUEHTUPOBAHHLIX Ha
Y3KYyl0  creunanm3auunto, paspabotkm cTtpaH CHI 4acTo OpueHTUpoBaHbl  Ha
YHMBEPCabHOCTb N PEMOHTOMNPUIOAHOCTbL B MOJIEBbIX YC/IOBUSAX.

CornacHo nccnenoBaHUAM, N3J10)KEHHbIM B TpyAax TUXoOKeaHCKOro
rocyfapCTBeHHOro YHMBEpPCUTETa, BCe CUHTETUYeckue maTepuanbl, NMPUMeHUMble 014
peMoHTa Ky30BOB, AeNATCA Ha ABe bosblme rpynmnbl: TepMonaacTbl U peakTonaacTbl [2].

TepmonnacTbl pa3MardatoTcsa npu Harpese. OHM NPUroAHbI ANA Nakyh U HanaaBKN, HO
X MpUMeHeHne 419 CUJI0BOro BOCCTAaHOBJIEHNA KY30Ba OrpaHn4eHo.

PeakTonnacTbl (3MoKcuaHble, NonNMaUpPHLIE CMOJIbI) OTBep)xAatoTcs HeobpaTumo.
MIMeHHO Ha X OCHOBE CO34at0TCH BbICOKOMPOYHbIe KOMMO3UTbI OJ19 PEMOHTA.

MPOoYHOCTb KOMMO3UTa AOCTUraeTCsa 3a CYeT HanosiHMTenen. B npakTuke peMOHTHbIX
paboT WMPOKO NPUMEHSAIOTCS:

- CTekNoTKaHb M CTeksiomaT: Haubonee pacnpocTpaHeHHbIn MaTepuan. lo3sonseT
co3faBaTb 3anaaThbl 060N POPMbI, MPOMUTAHHbIE CBA3YIOLLUM.

- YrnepogHble BOJIOKHa (KapboH): MCNosb3yloTCA AN PEMOHTA BblCOKOHArpPYy>XeHHbIX
anemMeHTOB. XoTa KapboH cuymTaeTca "KanpusHbIM" MaTepuasioM, COBPEMEHHbIE
3NOKCUAHbIE  CBA3yOWME  POCCUNCKOrO  MPOM3BOACTBA  MO3BOJIAKOT  BbINOJIHATH
Ka4YyeCTBEHHbIN PEMOHT faXke Npu HapyLleHUN LesIOCTHOCTU BOJIOKOH.

Ocoboro BHMMaHMA 3aCiy>XMBalOT pa3paboTkm ueHTpa «KomMno3nTbl Poccnmn». YyeHble
CcO34an MaTepuasibl Ha OCHOBE PeakToMJacToB, CNOCOOHbIE K CAMOBOCCTAHOBIEHUIO MPU
Harpese. MexaHM3M OCHOBaH Ha BHeAPEHUM B MOJIMMEPHYI MaTpuLy MUKpPOKarcyn c
peareHToOM. Mpn NOBpeXAeHUN Karncysbl paspyLwalTcs, peareHT 3anoJHAeT TpeLwunHy, 1
Mo BO3OEeNCTBMEM TeMrepaTypbl (HanpuMep, OT TENJ0BOW MYLWKN UK faXKe COJITHEYHOro
Harpesa) NpoucxoanT noanmepusaunsa u "3anedmsaHne" gedekta [3].

lMpakTnyeckoe 3Ha4vyeHne ona HaunmoHanbHOM rBapLnn: BHeLPEHNEe TakKnx MaTepnanos
B KOHCTPYKLMIO CbEMHbIX 31eMeHTOB (06nmuoBka KabuH, Kpbiibsa) No3BoauT B byaywiem
COKpPaTUTb BpPeEMSA peMoHTa A0 MUHUMYMa. lNoBpexAeHHY AeTanb [AOCTaTo4HO byneTt
nporpeTb C NMOMOLLbIO MOBMIBHOIO TenJloreHepaTopa.

PaspaboTka pernamMeHTa 3KCMpecC-peMOHTa SABASETCA KJ/4YeBOW 3apaden. B
3aBUCMMOCTU OT TuUMa MOBPEeXAeHnsa, npeasaratnTca chepylolime TexHoJlornyeckue
KapTbl.

Cutyauusa: npobonHa B ABEpPU apMenckoro rpy3osuka (Ypan-4320) oT CTONIKHOBEHUSA C
BETKOW NI OCKOJIKOM KaMHS4.

TexHonoruns Bkato4aeT B cebs:

1. MoproToBKa: yaaneHne 3ayCeHLeB, BbipaBHMBaHME KpaeB. 3a4MCTKa 30HblI BOKPYT

I'IpO6OI/IHbI 0o MeTannnyeckoro bnecka.

101



FblsIbIM CEPMIHI / UMMNYJIbC HAYKW / IMPULSE OF SCIENCE, 2026, Ne 3 (7)

2. BblkpamBaHue 3annaTbl: UCMNONb3YETCA CTEKJIOTKaHb (3-4 €nos), BbIKPOEHHas C
npunyckom 3-5 cm 3a kpas NpobounHsbl.

3. lMpuroToBneHne CBA3YIOLLEr0: 3MoKCuAgHasa cmona (Hanpumep, Mapok 24-20 mnaun
cneunann3npoBaHHble pPeMOHTHble Habopbl, npousBoAuMble B P®) cMewwuBaeTcs C
oTBepAuUTeNeM CTPOro rno MHCTPYKLMN.

4. YKnapgka: CTeK/IOTKaHb MponuTbiBAaeTCA CMOJION U yKiagblBaeTcs Ha npobouHy.
Ka)xablh CNlon TwaTelbHO NMpuUKaTbiBaeTCs BaJIMKOM A5 yAaeHUSA My3blpbKOB BO34yXa.

5. OTBepxpaeHune: npu temnepaTtype +20°C geTanb rotoBa K WnNgoBke 4epes 6-8
yacoB. [lpy wncCnosb3oBaHMM UHGPpPaKpacHbIX HarpeaTenen (MK-cywkn) npouecc
COoKpaliaeTcs 4o 1-2 yacos.

6. OUHULI: HaHeCeHMe 3alWMNTHOro NOKPbITUA N KaMy(ISA)KHON KPaCKU.

CuTyauma: pedopmaumsa Kapkaca KabuHbl mam noteps »XeCTKOCTWU BCeAcCTBue
yCTanoCTu MeTaJsa.

TexHoNorns ycuneHus Haknagkamu:

1. Ha medopmMmpoBaHHbIM y4aCTOK HaknagbiBaeTca «baHOa)k» W3 MHOMOCJIOMHOrO
yrnenjacTtuka nan cTeksoniacTtuka.

2. BaxxHo obecrneynTb HaTsAXKeHMe BOJIOKOH B HarpaB/ieHUM OEeNCTBUA Harpy3ok. Ons
3TOr0 WCMOJb3YKTCA TEXHONOrMM BakKyyMHOMW (OPMOBKM (MNpU Hanandmm MobuabHON
BaKYYMHON YCTAaHOBKW) UK MPOCTOE MexaHn4yeckKoe npvxaTtue.

3. Komno3uT bepeT Ha cebs 4acTb Harpysku, pasrpy>xas NoBpeXAeHHbIn MeTasl u
npenoTBpallasa fanbHenwee paspywieHue [4].

B moneBbIX YCNOBUSAX HaCTO HeT [A0CTyrna K BHYTPEeHHeW CTOpPOHe MNOoBpexAeHHON
naHenn. B Takmx cnydasax 3p@PeKTUBHa TEexXHOJIONMA C WUCMOJSIb30BaHUEM «CTeraHbiX
MaTOB» UAN AyOAMPYOLWNX HaKNaAOK Ha 3aKjernkax (MexaHU4YecKuin Kpenex), KoTopble
3aTeM repMeTusMpyoTCAa U MPOKIenBalnTCA KOMMO3UTHLIM COCTaBOM CBepXy, CO34aBas
eONHYIO0 CUNIOBYIO CTPYKTYPY.

BHegpeHne KOMMO3UTHLIX TexXHOoMornm TpebyeT nepecMoTpa LITAaTHOrO pacnmcaHus
PEMOHTHbIX NoApa3aesieHNn N OCHaLLEeHNA NX COOTBETCTBYOWMM 0bopyaoBaHNEM.

Mpepnaraetca co3faHume Ha 6ase waccm KamA3 wmam Ypan cneumann3npoBaHHOMN
MaCTEepPCKON «IKCMPecc-peMOHT-K», YKOMMIEKTOBAaHHOMN:

- 3anacoM PeMOHTHbIX KOMMO3UTHbIX MaTepnanos (Habopbl CTEKNOTKaAHW, Yrn1epoaHOn
TKaHW, 3NOKCUOHbLIX CMOJ1, OTBEpAUTENEN).

- IHCTpyMeHTOM pNnsa MexaHunyeckom obpaboTku.

- MobunbHbIMNU WUCTOYHMKaMK Tenna (MK-usnyyvaTtenwu, TennoBble MyWKW ANS
YCKOPEHMA nosamMepusaumm npu  oTpuuaTesbHbIX TemrnepaTypax, 4To ocobeHHOo
aKTyasIbHO 4719 3UMHUX YCNOBUIA Ka3axcTaHa).

- Cpeﬂ,CTBaMVI I/IHLI,I/IBI/I,D,yaJ'IbHOI7I 3alnNThl.
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OnbIT NPUMEHEHUA CUHTETUYECKMX MaTepuasioB B aBTOPEMOHTE Ha CTaHUMAX
TexHun4yeckoro obcnyxmaHmsa Poccum nokasbiBaeT, YTO TPYOOEMKOCTb PEMOHTA CpeaHen
NpobonHbl CHMXaeTcs B 3-4 pa3a MO CPaBHEHWUID CO CBApPKOW (3a CYeT OTCYTCTBUA
HeobxoammocTu B nogbope 3/7eKTPoAoB, ra3oBbiXx OassloHax W MNoC/aecBapoO4YHON
3a4ncTke). [nsa BOEHHbIX ycsoBun pobasnaeTcs (pakTop aBTOHOMHOCTWU: KOMMO3UTHbIN
PEMOHT BO3MOXeH 6e3 3anycka ABuraTensd pPEeMOHTUPYEMOW MalunHbl (3KOHOMUSA
MoTopecypca) n 6e3 npnMmeHeHnsa MOLLHOro anekTpoobopynosaHus [5].

OCHOBbIBasiCb Ha aHaJIM3e TexXHOoJIorn4yecknx TpeHaos ctpaH CHIN, MOXXHO NpeanoXnTb
chefylowme MHHOBaLMOHHbIE peLlleHns A1 Ka3aXCTaHCKUX noapasaesieHnn.

Pa3paboTKn y4eHbIX [AEeMOHCTPUPYIOT BO3MOXHOCTb MOAKJ/IOYEHUS KOMMO3UTHbIX
hetanen K UCTOYHUKY TOKa. YrnepogHoe BOJIOKHO MPOBOAUT TOK, M MPW NpOonyCKaHuu
3N1eKTpuyecTBa [AeTasib pa3orpeBaeTcs, 3anyckasa npouecc OTBEepXAeHUa uau
«3ane4mBaHna». ONa peMOHTHbIX MoApa3fesieHNn 3TO O3Ha4YaeT, Y4TO 3anjaTy MOXHO He
rpeTb TEMnJOBOW MYWKOW, a MpoCTO MNOAK/YUTL K akKKyMynaaTopHom ©GaTapee
(pa3zymeeTcs, c cobnogeHueM CTpornx Hopm 6e30mMacHOCTM). ITO pPEBOJIOLMOHHIN
rnoaxon AsS 3MMHEro BpemeHun [6].

KasaxcTaH obnagaeT MOWMHOW CbipbeBOn 6a30i A9 NPON3BOACTBA IMNOKCUAHBIX CMOJI
N CTeK/0BONIOKHA. Llenecoobpa3Ho HanaauTb BbINYCK CNeumaan3npoBaHHbIX PEMOHTHbIX
HabopoB MMEHHO A1 BOEHHbIX HY>XA. B cocTaB Takoro Habopa MoryT BXOOUTb NMakeTbl C
[O3MpPOBaHHOM CMOJIOM W OTBepAuTesieM, apMupylowas TKaHb, W MPOCTENLNN
WHCTPYMEHT. DTO MO3BOAUT CWIaMU 3KUMNa)a YCTPaHATb Mesikue noBpexaeHus 6es
Bbl30Ba PEMOHTHMKOB.

Ons KasaxcTaHa KpUTUYeCKM BakHa paboToCcnoCOOBHOCTb KOMMO3UTOB MPU HU3KUX
TeMmnepaTypax (4o -40°C) 1 UX CTOMKOCTb K pe3KMM nepenagam.

3aksro4eHne

Ncnonb3oBaHMe KOMMO3UTHbLIX MaTepuasioB AJ19 IKCMpecc-peMOHTa Ky30BOB U KabuH
aBToMobunen HaumoHanbHom reapaum Pecnybnnkm KasaxcTaH SBAseTCs NepCrneKTUBHbIM
HanpaBaeHMeM noBbilweHNns 60eroToBHOCTM aBTonapka. TexHonorunu, paspaboTaHHbie B
Poccun n gpyrux ctpaHax CHI, mo3BONSAOT OTKa3aTbCA OT TPYLOEMKUX CBAapOYHbIX paboT
B MOJIEBbIX YCJIOBUAX B NMOJIb3Y BbICOKOTEXHOJIOMTMYHOIO «KJ1eeBoro» MeToaa.

OCHOBHbIMN NpenMyLLLEeCcTBaMN KOMMO3NTHONO PeMOHTa ABNAIOTCSA:

1. BbiCOKas CKOPOCTb BOCCTaHOBJIEHUS (3KCcnpecc-MeTon);

2. BO3MOXXHOCTb BbINOJHEHNA paboT 6e3 [geMOHTa)ka arperatoB M B YCNOBUAX
OrpaHNYeHHOWN dHEepPreTuKu;

3. HebonbLuon BEC pEMOHTHOWM KOHCTPYKLNW;

4. BbiCOKas KOPPO3MOHHasA CTOMKOCTb 30HbI PEMOHTA.

[na BHegpeHUsa OaHHOW TexHonornm B HaunmoHanbHom reapammn PK Heobxoammo:
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Pa3zpaboTaTb BeAOMCTBEHHble PyKOBOASALWME LOKYMEHTbl MO PEMOHTY KYy30BOB C
NnPUMeHeHNeM NoJINMEPHbIX KOMMO3UTOB.

OCHaCTUTb PEMOHTHblIe noAapa3faesieHNnsa COBPEMEHHbIMU MOBWMAbHBIMU KOMMJIEKTaMM
0159 KOMMO3MTHOI0 PeMOHTa.

OpraHunsoBaTb oby4yeHMe JMYHOrO COCTaBa TexHUYeckom cnyxbbl paboTte ¢
3NOKCUAHBLIMW CMOJIAMM U apMUPYIOLLNMK MaTepuranamu.

HanaonTb Hay4YHO-TEXHMYECKOEe COTPYAHUYECTBO C MPOPUSbHLIMUA WUHCTUTYTaMu
Ka3axcTaHa " Poccun  pna  apanTtauum HoBenwmnx  paspaboTok  (BKItOYas
CaMOBOCCTaHaB/MBaloWMecs MaTepuanbl) K  YCNOBUAM  3KCrJlyaTauum  BOEHHOWN
aBTOMOBUIbHON TEXHUKN.

Mepexon Ha KOMMO3UTHble TEXHOJIOTMW PEeMOoHTa MNO3BOAUT MoApa3fesieHnaM
HauwvoHanbHOM rBapoun 6biCTpee BO3BpallaTb TEXHUKY B CTPON, 4YTO ABAAETCA

KPUTUYECKMM haKTOPOM Mpu BbINOJHEHUN cny>xebHo-60eBbIX 3a4au.
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