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BJIMAHUE [TPUPO/DbI,
KOJIMHYECTBA, JUCIIEPCHOCTH

U TEXHOJIOI'MU BBEJIEHUA
HATIOJIHUTEJIA HA CBOMCTBA
KOMITO3UIIMOHHBIX MATEPHUAJIOB

Anumbaer Anbek banpamoBuy
Mpenogaeatens Kapakannakckoro rocy4apCTBEHHOIO YHUBEpPCUTETA
nmeHun bepaaxa (Hykyc, Pecnybnvka KapakannakcTtaH)

AHHOTauus: B pa60Te paccMoOTpeHOo BnnaHMe npupoabl, KonmyecTtsa, ANCNEPCHOCTU N TEXHONOINMn BBeAeHNUA HanonHn-
Tenew Ha (bI/I3VIKO—MeX8HI/IHeCKI/16 N aKkcnnyataunoHHble CBOMCTBA KOMMO3ULIMOHHbIX mMmartepunanos. nOpHépKVIBaeTCFI ponb
XUMNYECKON COBMECTUMOCTU, pas3mepoB u pacnpeneneHna 4actul, a Takke MeTonoB 06pa6OTKM NoBEepPxXHOCTUN B d)Op—
MUpOBaHUM CTPYKTYpbl N CBOWCTB NOJIMMEPHbIX N CTPOUTESTbHbIX KOMMNO3NTOB. I'Ipose,qéH aHanus nuTepaTypHbIX AaHHbIX,
I'IO,CI,TBep)K,D,aIOLI.I,VIﬁ 3HA4YNMMOCTb paunoHalbHOro Bbl60pa HanonHuTena Ana noBblilleHNA NPOYHOCTH, M3HOCOCTOMKOCTU 1
[OMNrOBEYHOCTU U3LENNNA.

KOMMO3ULMOHHbIE MaTepuarbl, HanoNHUTENb, AUCNEPCHOCTb, KONIMYECTBO, TEXHOMOMNSI BBEAEHUS,
CBOWCTBA.

Annotatsiya: Mazkur ishda to‘ldiruvchilarning tabiati, migdori, dispersligi va ularni kiritish texnologiyasining kompozit-
sion materiallarning fizik-mexanik hamda ekspluatatsion xususiyatlariga ta’siri ko‘rib chigilgan. Kimyoviy moslik, zarracha
oflchamlari va ularning tagsimlanishi, shuningdek, sirtni qayta ishlash usullarining polimer va qurilish kompozitlari tuzilmasi
hamda xususiyatlarini shakllantirishdagi roli alohida ta’kidlangan. Adabiyotlar ma’lumotlari tahlil qilinib, mahsulotlarning
mustahkamligi, yeyilishga chidamliligi va uzog muddat xizmat gilishini oshirishda to‘ldiruvchini ogilona tanlash muhimligi
isbotlangan.

kompozitsion materiallar, to‘ldiruvchi, disperslik, migdor, kiritish texnologiyasi, xususiyatlar.

Abstract: The study examines the effect of the nature, quantity, dispersity, and introduction technology of fillers on the
physico-mechanical and performance properties of composite materials. Emphasis is placed on the role of chemical
compatibility, particle size and distribution, as well as surface treatment methods in shaping the structure and properties
of polymer and construction composites. A review of the literature confirms the importance of a rational choice of filler for
improving the strength, wear resistance, and durability of products.

composite materials, filler, dispersity, quantity, introduction technology, properties.

KoMMno3nunoHHble mMaTtepuanbl LWMPOKO NMPUMEHAKTCA B PA3JIMYHbIX OTpacnAaX NMpOMbILLIIEHHOCTH onaro-
Oapsa BO3MOXHOCTU LeneHanpaBiieHHOro perynmpoBaHua nx concte. OgHMM M3 Haubonee 3(b(beKTVIBHbIX
cnocoboB MO,D,I/ICbVIKaU,I/IVI KOMMO3MTOB SIBMSIETCSA BBEAEHWE HANONHUTENEN paSJ'IVI‘-IHOIZ npupoabl. HanonHutenn
NO3BONSIOT HE TONMbKO CHU3UTbL CeEBECTOMMOCTb MartepuanoB, HO U 3HA4YUTESNIbHO NOBbLICUTb UX 3KCMJlyaTtaun-
OHHbIE XapaKTEPUCTUKN.

COBOKyFIHOG BIiMAHME NpupoAbl, Kornm4yecTBa, CTeneHn AMcnepcHOCTN U TeXHONOrMn eeegeHnd HanornHu-
TENA onpenendetr KOHeYHble CBONCTBa martepunana. Lle]'lb [JaHHOW cTaTb — 0000WMNTb AaHHbIE O ponn 3Tnx
(baKTopOB N BbIABUTb OCHOBHblE 3aKOHOMEPHOCTU UX BITMAHNA HaA NPOYHOCTHbIE, TepMOCTOVIKMe N TeXHonorun-
YeCKne XxapakTepuCTtnkm KOMMno3NLNOHHbIX CUCTEM.

BrnivsiHne npupoabl HanonHuTens. lMpupoga HanonHuTens (MUHeparnbHasi, opraHuyeckas, Metannuye-
ckasi UnnM NonMmepHasi) BO MHOTOM OMpenernsieT cBocTBa komnosuta. MuHepanbHble HanonHUTeNu (Tanbk,
KaomnuvH, Mer, KBapL) NOBbILLAT TBEPAOCTb, MOAYIIb YNPYrOCTU U TEPMOCTOMKOCTb. OpraHnyeckue HanomHu-
Tenu (UennosiosHble, APeBecHble U YINepoAHble BOMOKHA) yry4yllaloT yAapHYH BSI3KOCTb M CHWXKAOT MIoT-
HOCTb MaTtepuana. MeTannuyeckue MOpPOLLKM YBENMYMBAOT 3MEKTPONPOBOAHOCTL M TEMSONPOBOAHOCTD,
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O[HaKO MOBbLILIAKT Maccy. ONeKTPonpOBOAHOCTb M TENNONPOBOAHOCTL. MeTannbl (Hanpumep, antoMUHUN,
Meab, HUKENb, enes3o) ob6naaalT BbICOKOW NPOBOAMMOCTLIO. X BBeAEHME B MOMIMMEPHYO UIM Kepamuye-
CKYI0 MaTpuuy MO3BOMSET MnonyvyaTb TOKOMPOBOASALLME M TENNoOoTBOASALLME KOMMNO3UTbl. Taknme matepuansl
NPUMEHSIIOTCS B 3NEKTPOHMKE, YNaKoBKE, TEMNOOOMEHHbIX CUCTEMAX.

YBenuyeHve maccbl. MeTannbl MMelT BbICOKYIO MIOTHOCTb MO CPABHEHUIO C OPraHNYeCKUMM UNN MUHE-
panbHbIMW HanonHuTenamu. Mo3ToMy Npu 3HAYMTENBHOM COAEPXKaHUM MEeTanIMYecKMX MOPOLLKOB Pe3Ko
BO3pacTaeT yhenbHas macca matepuana, Y4To MOXeT OblTb HexenaTenbHO B aBuauum, aBToMobunecTpo-
€HUN 1 Opyrux oTpacnsx, rae KputuyHa nérkoctb. Komnpomucce. [Ang CHMXEeHUs NroTHOCTU YacTo UCMOSb-
3yLOT NErkne MeTansbl (antoMUHWUIA, MarHuii), nonble MMkpocdepsl, TMOpUaHbIE HANONMHUTENW (MeTann + yrne-
pOAHOE BOMOKHO unu rpadeH). To ecTb MeTannmyeckne HanonHMTeNu atT PyHKUNOHaNbHbIE NpenMyLLecTBa
(MpOBOANMOCTb, 9KpaHUPOBaHME, TEMMOMNPOBOAHOCTbL), HO BHOCAT KOHCTPYKTUBHbIE OrpaHnyeHus (yBenmyeHune
Maccbl U ctoumocTw). MonumepHble MUKpocdepbl U BONOKHaA 06ecnevnBatoT yryylleHne TensioCTOMKOCTU U
CTOMKOCTU K AMHAMUYeCKUM Harpy3kam. COBMECTUMOCTb MaTpuLibl M HAMOMHUTENS UrpaeT peLuatoLLyo porb.
Mpn HU3KOM agre3un Ha rpaHvle pasgena opMUpyrOTCst AedEKTbI, CHUXKaIOWME NPOYHOCTL KomnoauTta M,
KonnyectBo HanonHuTens. CogepxaHne HanonHuTens onpeaensieT 6anaHc CBOWCTB:

*  npuvHM3KoM cogepkanum (8o 10-20 %) ynyuLuatoTcs XECTKOCTb 1 TBEPAOCTb 6e3 3HAYNTENBHOTO CHDKEHMWS
yOapHOW BA3KOCTY;

*  npwu cpeaHem copepxkaHumn (20-40 %) gocTuraeTcs OnTMMYM CBOICTB: MOBbILLAETCS MOAYIb YMNPYrocTy,
TENIOCTOMKOCTb, CHUXKaETCS ycaaka;

*  Mpu BbICOKOM cogepxaHumn (>50 %) matepunan CTaHOBUTCS XPYMKUM, CHUXaeTcs nepepabaTbiBaemMoCTb,
yXyALlaeTcs agresus mexay dpasamu.

Takvum obpasom, Kaxgoe KOMMO3WUMOHHOE pelueHue TpebyeT nogbopa OnTUMAanNbHOW KOHLEHTpauun
HanonHuTens [,

OvcnepcHocTb HanonHuTens. AucnepcHocTb (pa3mep YacTuL) okasbiBaeT NPSMOe BUSIHUE Ha CTPYKTYPY
mMatepuana:

i KpynHogucnepcCHble YacTulbl CHMXaKT CTOUMMOCTb, HO Marno BIUAKOT Ha MexXaHU4eCKne CBOWCTBA;

° MenKogncnepcCHble HanoNMHUTENN YyBENMUMYUBAKT niowanb NOBEPXHOCTU KOHTaKTa, 4TO CﬂOCO6CTByeT
POCTY NPOYHOCTH, yny4LleHNO 6apbepr|x N AN3NEKTPUHECKUX XapPaKTEPUCTUK;

*  HaHoHanonHuTenu oGecneymBaloT KapAuHamnbHOe Yry4lleHue CBOWCTB MpWU MarblX KOHLEeHTpauusx 3a
CYET YHUKarbHbIX 3 (EKTOB (HANPUMEp, HAHOMWHLI, YINEPOAHble HAHOTPYOKM, rpadeH) B,

OpHako BbiCOKasi AUCMEPCHOCTb BbI3bIBAET CKMOHHOCTb YacTul, K arperauuu, 4to TpebyeT crneunansHom
TEXHOMOTNN X BBeAeHUs. TexHonornsa BeeaeHust HanonHutensa. OT TeXHONorMn BBeAeHNs 3aBUCUT CTENEHb
OVCNEepPrupoBaHnsa 1 paBHOMEPHOCTb pacnpeneneHns YacTul;

*  Cyxoe CMeLlleHue 1cnonbayeTca Ans rpyboamcnepcHbIX CUCTEM, HO He oBecneymBaeT paBHOMEPHOCTY;

i MeXaHn4ecKoe nepemMeLlumBaHmne B pacnnaBse Nno3BondeT nobutbca Xopoulero pacnpenerneHunsa, Ho Tpe6yeT
OnNTUMaribHOro pexmnma, 4YTOOLI N36EXaTb aerpagaunm MmaTtpulbl;

M BBeJeHNE N3 cycneH3m7| Mnn ncnonb3oBaHNE CBA3YHLLNX areHToB CFIOCO6CTBy6T nquuelh ancnepcuu;

° XnMmun4yeckad MO,D,VI(*)I/IKaLI,VIﬂ NMOBEPXHOCTH (CVIJ'IaHVI3aLI,I/|FI, CTeapupoBaHue, nia3smMeHHas 06pa60TKa)
NnoBbIWAET agre3vio N npegorTepallaeT arperauuto.

MpaBuWnbHbIA BLIGOP TEXHOMOMMK OMNpeaensieT KayecTBO KOMMO3WTa He MeHbLUe, YeM Mpupoaa CaMoro
HanosHUTENs.

Mpupoga, KonmMyecTBO, AUCMEPCHOCTb M TEXHOMOrMsi BBEOAEHUSA HanoMHUTENs SABMSHTCA KYeBbIMU
dhakTopamu, onpeaensaoLLMMm aKCnyaTaumoHHbIe CBOMCTBA KOMMO3ULMOHHBIX Matepuanos. Vix ontumansHoe
coyeTaHue No3BondeT 4OOMTLCA HanpaBNEHHOro U3MEHEHNA CBOWMCTB KOMMO3WUTOB: MOBLILLIEHUS NMPOYHOCTH,
TEPMOCTOMKOCTU, YOapHOW BA3KOCTU, UBHOCOCTOMKOCTM 1 LOSNTOBEYHOCTM.

Cnucok ucnonb3oBaHHON NUTepaTypbl:

laBpunos, A. H. MNonvmMepHbie KOMMNO3MLUMOHHBIE MaTepuarbl: CBOMCTBA 1 NpuMeHeHne. — M.: Xumusg, 2018.
Kynukos, B. W., MNMetposa, E. A. HanonHeHHble nonumepsl. — CI16.: Mpodeccus, 2016.

Jones, F. R. Handbook of Polymer-Filled Composites. — Springer, 2019.
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Pedagogika fanlari

Pedagogika nazariyasi. Pedagogik ta’limotlar tarixi

Ta’lim va tarbiya nazariyasi va metodikasi (sohalar bo‘yicha)
Maxsus pedagogika

Jismoniy tarbiya va sport mashg‘ulotlari nazariyasi va metodikasi
Kasb-hunar ta’limi nazariyasi va metodikasi

Elektron ta’lim nazariyasi va metodikasi (ta’lim sohalari va bosgichlari bo‘yicha)
Ta’limda menejment

Maktabgacha ta’lim va tarbiya nazariyasi va metodikasi

ljtimoiy pedagogika

Tarix fanlari

Psixologiya fanlari

Fizika-matematika fanlari

Kimyo fanlari

Biologiya fanlari

Falsafa fanlari

Filologiya fanlari

Geografiya fanlari
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