KoMmno3urTHbIE MaTCpHuaJIbl
1. Onpenesienue
2. Knaccupukanus KOMIO3MTHBIX MATEPHUAJIOB.
3. CnocoObI Moy4eHUsI KOMIIO3UTHBIX MATEPHUAJIOB.

4. O0sacTH NPUMEHEHUS KOMIIO3UTHBIX MATEPHUAJIOB.

Komno3utHble MaTrepHualJibl



OnpenesieHue KOMIO3UTHOIO MaTepuaJia

KoMmmno3utHblll MmaTtepuaj (KM), koMno3ur, -
MHOT'OKOMIIOHEHTHBIN Marepuall, COCTOAIINU, KaK
IIPaBUJIO, U3 INIACTUYHOM OCHOBBI (MaTPHIIbI),
ApPMHUPOBAHHOM HAMOJIHUTEISIMU, 001aIaI0IIUMHU
BBICOKOU IMPOYHOCTHIO, )KECTKOCTHIO U T.I.

Kneenas danepa —
KoMmozunmoHHesIn
MaTepual
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OnpeaesieHue KOMIO3UTHOIO MaTepuaJia

KoMmo3ur - 3To marepuaj, COCTOSAIIME U3 ABYX WU 00JIee
KOMIIOHEHTOB (apMHUPYIOIIYX 3JIEMEHTOB 1 CKPEILISIOIICH

X MaTpUIlbl) U 00JIafaroIie CBOMCTBAMH, OTIMUHBEIMU OT
CYMMAapHBIX CBOMCTB KOMITOHEHTOB.

KOMIO3MIIMOHHBIN MaTepPHAaJI - HEOTHOPOIHbIN
CILIOIIHOM MaTepHall, COCTOSIIUN 13 JIBYX WM OoJiee
KOMIIOHEHTOB, CPEJIM KOTOPBIX MOKHO BBIJICIUTH
APMUPYIOIIYE PJIEMEHTHI, 00€CIICUMBAIOIINE HEOOXOIUMBIC
MEXaHMYECKHE XapaKTEPUCTUKN MaTepraia, 1 MaTpUILy
(MK CBA3YIOIIEE), 00€CIECUYNBAIOIIYI0 COBMECTHYIO padOTy
APMUPYIOIIMX SJIEMEHTOB.
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OnpeaesieHue KOMIO3UTHOIO MaTepuaJia

CoueTaHue pa3HOPOJIHBIX BEIIECTB MPUBOINUT K CO3TAHUIO
HOBOI'O MaTepHalia, CBOMCTBa KOTOPOTO KOJIMYECTBEHHO U
KAa4€CTBEHHO OTJIAYAIOTCSA OT CBOMCTB KaXJI0TO U3 €TI0
COCTaBJISIOIIUX.

Bapsupyst cocTaB MaTpHUIibl M HAIOJIHUTES, KX COOTHOIIICHHUE,
OPHMEHTAIINIO HAITOJHUTEI, IOJYYarOT IIUPOKUHU CIICKTP
MaTepuanioB ¢ TpeOyeMbIM HAOOPOM CBOMCTB.

MHOrue KOMIIO31UThI IIPCBOCXOIAT TPAIUITHNOHHBIC MATCPHUAJIbI
1 CIIJIaBBI IO CBOMM MEXaHUYECKHUM CBOMCTBAM U B TO K€
BPpCM:A OHH JICTUC.

M cronp30BaHrE KOMIIO3UTOB OOBIYHO MO3BOJISIET YMEHBIIIUTh
MACCy KOHCTPYKIIMH ITPU COXPAHEHUHN WJIN YIIYUILIEHUHN €€
MEXAHUYECKUX XAPAKTEPUCTHUK..
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OnpeaesieHue KOMIO3UTHOIO MaTepuaJia

[Ipeamonaraercs, 4TO KOMIIOHEHTHI, BXOSIIME B COCTaB
KOMITO3UTA, JTOJIKHBI OBITH XOPOIIIO COBMECTUMBIMM 1 HE
PaCTBOPSTHCS WM MHBIM CIIOCOOOM MOTJIOMIATH APYT ApPYyTa.
KoMno3u1moHHbIe MaTepualibl UMEIOT BRICOKHE 3HAYCHUS
IPOYHOCTH, KAPOIPOUHOCTH, KECTKOCTU, COIIPOTUBJICHUS,
YCTAJIOCTU IPU MEHBILIEU UX TIOTHOCTH.

IIpooOpa3zom co3aaHusl KOMIO3UIIMOHHBIX MaTe€pHUaIoB

SBHJIOCH OOJIBIIIOE Pa3HOOOPa3e OMOJIOTHYECKUX
OmoMarepuaaoB, KOTOpPbIEC 001a1at0T BBICOKUMH MEXaHUYE€CKUMU
CBOMCTBAMH.
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OnpenesieHue KOMIO3UTHOIO MaTepuaJia
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OnpenesieHue KOMIO3UTHOIO MaTepuaJia
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OnpeaesieHue KOMIO3UTHOIO MaTepuaJia

CoueTanue MCTAJIJIOB, CIINIAaBOB U HCMCTAJIJIOB B MHOT'OCJIOMHOM
BHU/C ITO3BOJIACT HC TOJIBKO O6’beI[I/IHI/ITB [10JIC3HBIEC CBOMCTBA

OTACJIbBHBIX COCT&BHHIOH_II/IX, HO U HOquI/ITB COBepH_IeHHO
HOBBIC Kau€CTBa, KOTOPHIMM HCXOJIHBIC MaTepHajbl HE
00J1a1a10T.

aIlOMUHUEBDINA NUCT
CTanbHas ceTka
LEeHTpanbHbli CHN
antoMUHUEBbI nua&
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OnpenejieHne KOMIIO3UTHOIO MaTEepHAaJia

MexaHn4ecKoe MOBEICHUE KOMIIO3UTAa ONPEACIISICTCS COOTHOLUICHUEM
CBOMCTB apMUPYIOIIMX 3JI€MEHTOB U MAaTPHIIbI, a TAK)KE IIPOYHOCTHIO
CBSI3U MEXIy HUMHU. D (PEKTUBHOCTh U paOOTOCIIOCOOHOCTh MaTepuaa
3aBUCST OT IIPABUIILHOIO BHIOOPA MCXOAHBIX KOMIOHEHTOB U
TEXHOJIOTMM UX COBMEIIECHUS, MIPU3BAHHON 00ECIIEUUTh MIPOYHYIO CBS3b
MEKTy KOMIIOHEHTAaMH MPU COXPAHECHUHU UX IIEPBOHAYAIbHBIX
XapaKTEPHUCTUK.

B pe3ynbrare COBMEILICHHUS apMUPYIOIIMX 3JIE€MEHTOB U MAaTPHUIIbI
00pa3yeTcs KOMILUIEKC CBOMCTB KOMIIO3UTA, HE TOJIBKO OTPaKarOIIHi1
HMCXOOHBIC XapaKTEPUCTUKHU €TI0 KOMIIOHEHTOB, HO ¥ BKJIFOYAIOIIUI
CBOICTBA, KOTOPBIMHU M30JIMPOBAHHbIC KOMIIOHEHTHI HE 00J1agaroT. B
YaCTHOCTH, HAJIMYKE TPaHUL] pa3aeiia MEX1y apMUPYIOIIUMHU
AJIEMEHTAaMM U MaTPUILIEH CYIIECTBEHHO MOBHIIIACT TPEIIMHOCTOMKOCTD
Marepuaja, 1 B KOMIIO3UTaxX, B OTJIMYME OT METAJIJIOB, IOBBIIICHUE
CTAaTUYECKON NPOYHOCTH IIPUBOAUT HE K CHUKECHUIO, a, KaK MpaBUjo, K
MOBBILLICHUIO XapaKTEPUCTHUK BI3KOCTU Pa3pyLICHHUS.
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IIpeumyiecTBa KOMIIO3UIIMOHHBIX MATEPHAJIOB

- BBICOKAas yJIelIbHas MIPOYHOCTb;
- BBICOKas1 J)KECTKOCTh (Moaynb ynpyroctu 130...140 I'TIa);

- BBICOKAsi U3BHOCOCTOUKOCTD;

- BBICOKAsl yCTaJ0CTHAs IIPOYHOCTB;

- BOBMOKHOCTb U3TOTOBUTH Pa3MepPOCTa0UIIbHBIE KOHCTPYKIIWH;
[Ipr4ém, pazHble KJIacChl KOMIIO3UTOB MOT'YT 00J1a/1aTh OAHUM WJIH
HECKOJIbKUMHU ITPEUMYIIIECTBAMMU.

HexoTophIX MpenMyIeCcTB HEBO3MOKHO JOOUTHCS OJTHOBPEMEHHO.

Hexocrarku KOMIO3MIIMOHHBIX MATEPHAJIOB!
- BBICOKAsi CTOUMOCTbD (HE BCEI/a);
- AHU30TPOIMS CBOMCTB;

- IIOBBIIICHHAA HaYKOéMKOCTI) IMIPpOU3BOACTBA, H€O6XOI[I/IMOCTI) CIICIIUAJIBHOI'O

JOPOTOCTOSIIIEr0 OOOPYIOBAHHUS U ChIPHS, a CJIEIOBATEIBHO Pa3BUTOIO
IPOMBIIIICHHOTO MPOU3BOJCTBA U HAYYHOU 0a3bl CTPAHBI.

Komno3utHble MaTrepHualJibl
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Kiaaccupurkanus KOMIO3UTHBIX MaTePUaJIOB

[To cTpyKTypHBIM
IIpU3HAKAM
KOMIIO3UThI
MOAPA3ACIISFOTCS
HA TPU OCHOBHBIE
TPYIIIEIL: BOJIOKHMCTBIE, JUCIEPCHbIC, CJOMCTHIE.

Bo0J1I0KHUCTBIE€ KOHCTPYKIIMOHHBIE MaTepHUabl COCTOST M3 BOJIOKOH
OJIHOTO KOMIIOHEHTA, paclpe/IeICHHBIX B PYTOM KOMIIOHEHTE
(Marpuie).

JlucnepcHbIc KOHCTPYKIIMOHHBIE MaTePHaJIbl, COCTOSIINE U3 YACTHIL
OJIHOTO WJIK 00JIee KOMIIOHEHTOB, pacipe/eICHHBIX B MaTPHIIE, U
00pa3yroIre MEXaHUu4eCKyI0 CMECh.

CJioucThbl€ KOMIIO3UIIMOHHBIE MaTE€pUaibl, COCTOSIIMNE U3 IBYX WUJIU
0oJiee CII0EB pa3IMYHbIX KOMIIOHEHTOB. K HUM MOKHO OTHECTH U
OMMeTaJlIbI.
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K.]IaCCI/I(l)I/IKaIII/IH KOMITIO3UTHBIX MatTcpuajaoB

Caouctoie KM
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Pamdc Short fibre Continuous fibre Sandwich

composite (whisker) composite composite
composite

—

Surface layer
composite
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Kiaaccupukanus KOMIO3UTHBIX MAaTepPUaJIOB

MUKpOCTpPYKTypa APYyruX KIaCCOB KOMIIO3UIMOHHBIX
MaTE€pPUAJIOB XapAKTECPU3YETCA TEM, UTO MATPUILY
HAIOJIHAIOT YaCTUI[AMM apMUPYIOIIETO BEILIECTBA, a
pPA3IMYaArOTCS OHU pa3MepaMy YaCTHII.

B koMIio3uTax, yIIpoOYHEHHBIX YaCTUIIAMH, UX pasMep
oounbire 1 MkM, a coaepxkxanue cocrapisieT 20-25 % (1o
00bEMY), TOrAa KaK JUCIEPCHOYIIPOYHEHHBIC KOMIIO3UThI
BKJIFOUArOT B ¢€0s oT 1 10 15 % (1m0 00bEMY) YacTHI
pasmepoM ot 0,01 mo 0,1 MxmM.

Pa3Mephl 4acTHll, BXOASIIMX B COCTAaB HAHOKOMIIO3UTOB -
HOBOT'O KJIACCA KOMITIO3UIIHOHHBIX MATEPHUAJIOB - €IIE
MeHbIIE U cocTaBisroT 10-100 HM.

Komno3utHble MaTrepHualJibl
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IIpumepsl NpUMEHEHUS KOMITIO3UTHBIX MaTepI/IaJIOB

P/ A=

<y

./

\

"

Komno3utHble MaTrepHualJibl




Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KoMIo3uumoHHbIe MATEPHAJIBI ¢ METAJUIMYECKON MaTpULIEH

KOMITO3UIIMOHHBIE MAaTEPUAIIBI COCTOAT U3 METATIINYECKOW MATPHUIIBI
(vame Al, Mg, NI 1 ux cI1aBsl), YIIpOYHEHHON BHICOKOIIPOUYHBIMH
BOJIOKHAMH (BOJIOKHUCTBIE MAaT€pHaIbl) I TOHKOJUCIIEPCHBIMU
TYTOILNIABKMMM YAaCTHUIIAMH, HE PACTBOPSIOIIMMUCS B OCHOBHOM
MeTaJlIe (AUCIepCHO-YIIPOYHEHHBIE MaTepualibl). MeTamindeckas
MaTpulia CBA3BIBACT BOJOKHA (JIMCIICPCHBIC YACTUIIBI) B €UHOE
1enoe. BonokHO (QucrepcHbIE YaCTHIIBI) IUIFOC CBA3KA (MaTpHIIa),
COCTABJIAIONIME Ty WJIM HHYIO KOMITO3UIIHIO.

Komno3utHble MaTepuaJibl 15



Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KoMno3uumnoHHbIe MATEPHAJIbI ¢ HEMETALIHYECKOU MAaTpUIiei
B kauecTBE HEMETAIIMYECKUX MATPHUIL UCIIOJIb3YIOT ITOJIMMEPHBIE,
YIJIEPOAHBIE U KEPAMUYECKUE MAaTEPUAbl. I3 OJIMMEPHBIX MATPHUII
HanOOJIBIIIEE PACIIPOCTPAHCHUE MOTYYHIIN STTOKCHUTHAS,
(heHoI0(OopMaIbACTHAHAS U IOJIMAMUIHAS. YTOJIILHBIC MAaTPHUIIbI
KOKCOBAHHBIE WUJIH MTAPOYIIIEPOHBIE MOJIYHYAOT U3 CUHTETHUYECKUX
MTOJIMMEPOB, MTOABEPTHYTHIX MUPOIN3y. Marpuiia CBA3bIBAET
KOMITO3UIINIO, TTpHUaaBasi €l GopMy. YIPOUHUTEISIMU CITy KaT
BOJIOKHA: CTEKJISTHHBIC, YIJIEPOAHbIE, OOpPHBIC, OpraHUYECKUE, HA
OCHOBE HUTEBUJIHBIX KPUCTAJJIOB (OKCUIOB, KAapOXI0B, OOPHUIOB,
HUATPUJIOB U JPYTHUX), & TAKKE METAILUTUYECKUE (ITPOBOJIOKH),
00J1a1aroIKe BBICOKOW MPOYHOCTHIO U JKECTKOCThIO. CBOMCTBA
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB 3aBUCAT OT COCTABa KOMIIOHEHTOB, UX
COYETAaHUs, KOJUYECTBEHHOI'O COOTHOLLIEHUS ¥ IPOYHOCTHU CBA3U
MEXy HUMHU. APMHUPYIOIIME MaTepUaJIbl MOTYT OBITh B BUJIE
BOJIOKOH, T'yTOB,

Komno3utHble MaTepuaJibl 16



Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KoMno3uumoHHbIe MATEPHAJIbI ¢ HEMETALIHYECKOU MAaTpUIei
ApMUpPYIOIIME MaT€pHUasbl MOTYT OBITh B BUJIE BOJIOKOH, KI'YTOB,
HUTEW, JICHT, MHOTOCJIOWHBIX TKaHeW. CopepKaHue YIIPOUYHUTETS B
OpPHUEHTUPOBAHHBIX MaTepuanax cocraniisieT 60-80 00.%, B
HEOPUEHTHUPOBAHHBIX (C TMCKPETHBIMU BOJIOKHAMY U HUTEBUIHBIMU
kpuctaaiamu) 20-30 00.%. UeM BhIlI€ TPOYHOCTh U MOAYJIb
YIIPYTOCTHU BOJIOKOH, TEM BBIIIE NPOYHOCTh U KECTKOCTH
KOMIIO3UIIMOHHOTO Marepuana. CBOMCTBA MATPULIBI ONIPEIEISAIOT
ITPOYHOCTH KOMITO3UIIMHU IIPU CIABUTH U CHKATUU U CONPOTUBIICHUE
yCTAJIOCTHOMY pa3pyiueHuto. [1o Buay ynpouHuTesns
KOMITO3UIIMOHHBIE MaTE€pHasIbl KIaCCU(PUIIUPYIOT Ha
CTEKJIOBOJIOKHUTBI, KAPOOBOJOKHUTHI C YIIIEPOAHBIMUA BOJIOKHAMU,
OOpPOBOJIOKHUTHI U OPTaHOBOJIOKHUTBI. B CIIOMCTBIX MaTepuaax
BOJIOKHA, HUTHU, JICHTHI, IIPOTIUTAHHBIE CBA3YIOIINM, YKJIAAbIBAKOTCS
[apauieJIbHO APYT APYTY B IIIOCKOCTH YKIAAKU. l1imockue ciou
coOouparoTcs B miacTuHbl. CBOMCTBA MOJYYAOTCS AHU30TPOITHBIMU.
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KoMno3uumnoHHbIe MATEPHAJIbI ¢ HEMETALIHYECKOU MAaTpUIiei
Jlnst pa®oThI MaTepualia B U3JCJIMU BaXKHO YUUTHIBATh HAMPaBJICHUE
JIEHUCTBYIOIMX HArpy30K. MOKHO CO3/1aTh MaTrepHajbl Kak ¢ H30TPOIMHBIMH,
TaK U C aHU30TPOITHBIMU CBOMCTBaMHU. MOKHO YKJIaJIbIBaTh BOJIOKHA IO/T
pPa3HbIMM yIJIaMH, BapbUPYs CBOMCTBA KOMITIO3UIIMOHHBIX MaTepruaioB. OT
NOPsiJIKa YKJIAJKH CJIOEB I10 TOJIIIMHE MTaKeTa 3aBUCAT U3THOHBIE U
KPYTHJIBHBIE )KECTKOCTU MaTepuana. [I[pumeHsieTcst ykiajaka yrnpodyHUTENeH
U3 TpeX, YeThIpex 1 Oojiee HUTE. Hanbonbiee npuMeHEHUE UMEET
CTPYKTYpa U3 TPEX B3aUMHO MEPHEHINKYISPHBIX HUTEH. YIIPOUHUTEIIH
MOT'YT PacroJjiararbCs B 0CEBOM, PaJHAIbHOM 1 OKPY>KHOM HarpaBJICHUSX.
TpexmepHble MaTepraibl MOTYT OBITh JIFOOOM TOIIIMHBI B BUAE OJOKOB,
AIUHAPOB. OObEMHBIE TKAaHU YBEIWUYHUBAIOT IIPOYHOCTH HA OTPHIB U
COIIPOTHBJICHUE CABUTY MO CPABHEHUIO CO CIOUCThIMU. CHUCTEMA U3
YEThIPpEX HUTEH CTPOUTCS IyTEM PaA3I0KEHUS YIIPOUHUTEIIS 110 JUATOHAISIM
Ky0a. CTpyKTypa U3 4eThIpeX HUTEH paBHOBECHA, UMEET MOBBIIIICHHYIO
’KECTKOCTh IIPU CABUTE B IVIABHBIX IIOCKOCTSIX. OJIHAKO CO3/IaHue
YeThIpEeXHAMNPaBJICHHBIX MaTEPHAJIOB CI0KHEE, YeM TPEXHAIPaBJICHHBIX.
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KoMIo3uumoHHbIe MATEPHAJIbI B CTPOUTEIHLCTBE

B rpaxJlaHCkOM CTPOUTEJILCTBE B OCHOBHOM IPUMEHSIIOTCS
«TPaJULIMOHHBIC» MaTepUabl, a B TAKMX CEKTOpax, Kak CTPOUTEILCTBO
MOCTOB, >KEJIE3HBIX JIOPOT, MOCTOB U JIp., Y TOJMMEPHBIX KOMIIO3UTOB €CTh
HEIUIOXUE MTePCIEKTUBBI.

CTpOUTEIBCTBO — 3TO PA3MBITBIA TEPMHUH, KOTOPBIMA BKJIIOYAET B C€0s CaMmble
pa3Hble MEXaHUYECKHE HArpy3Ky, HAUUHAs C JIETKUX Harpy30K, KOTOPhIM
MOJIBEPraroTCs IUTHI, KOpITyca, THE3/1a JIJI 3alUThl 000PYI0BAHUS WIIH
3BYKOHETIPOHHUIIAEMBIX CTE€H, U 3aKaHUYMBasi CBEPXBBICOKHM JaBJICHUEM,
KOTOPOE BBIJIEPIKUBAIOT OTOPHI JIJISI MOCTOB.

Jl71s1 mouncka pereHuit, MpUMEHUMBIX B 9THX HECXOXKHMX CUTYaIlUsIX, B
IpakJJaHCKOM CTPOUTEIbCTBE MPUMEHSIOTCS OUUIIICHHBIE IJIACTMACCHI WJIH
KOMITO3UTHI:

- OOBIYHO NPUMEHSAEMBIE B JIETKUX CTPOUTEIBHBIX KOHCTPYKIIUSIX.

- IEPUOANYECKH UCTOJIb3YEMbIE B CIIEIMATIN3UPOBAHHBIX (HUIIEBBIX )
KOHCTPYKIMSIX, IPEIHA3HAYEHHBIX UCKIIFOUYUTEIIHLHO JJIs1 KPYITHBIX
CTPOUTENBHBIX KOHCTPYKIIMI, HAPUMEP, MOCTOB.

Komno3utHble MaTrepHualJibl
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KOMHO3I/II[I/IOHHI)IC MaTepuaJjabl B CTPOUTC/ILCTBE

A A X biip SIRNG B SO o R0 P i T A - D

Kommno3uTHbIe MaTepHaJIbl CTCKJ’IO(bI/I6pO6€TOH




Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB
KOMHOBI/IIII/IOHHBIG MaTe€pHuaJabl B CTPOUTC/IbBCTBC

IIpeumymiecTBa cTeKJI0(PUOpPOLIEMEHTA
*BBICOKHE MOKA3aTeIM MPOYHOCTHU MPU PACTHKEHUH U U3THOE;
*CTOMKOCTH K MOSIBJICHUIO TPCILIHH;
*CTOMKOCTB K YAapHbIM Harpy3Kam;

*HHU3Kasi BOJIOIPOHUIIAEMOCTD;

*HU3KHE TTOKa3aTeIu yCaJ0uHbIX Je(pOopMaLuii;

CTEKIIOBOJIOKHO
*BBICOKAasA OTHECTOUKOCTD.
Ne CBOICTBO SHayeHwue
1 [Mpo4HOCTL CKaTKUA 2515 MlMa
2 Mpo4YHOCTL pacTAXKeHWs 3,5 MTla
3 MNpoYHOCTE NpU U3rnbe 17-19 MNa
4 YaapHasa BA3KOCTb (7-8) x 103 px/m2
5 Mop030yCTOMYMBOCTE 100 ywmknoe
b BogonornoweHue 3,5-18,9 %
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KOMHOBI/IIII/IOHHBIG MaTepuajabl HA OCHOBC KEPaAaMHUKH

ApMHpPOBaHME KEPAMUYECKUX MaTEpHUaIoOB BOJOKHAMH, a TAKXKE
METAJNIMYECKUMU U KEPAMHUYECKUMU JUCIIEPCHBIMA YaCTUIIAMHU
MIO3BOJISIET MOJIy4aTh BEICOKOIIPOYHBIE KOMITIO3UTHI, OHAKO,
ACCOPTUMEHT BOJIOKOH, IIPUTOAHBIX JIJIS apMUPOBAHMS KEPAMHUKH,
OrPAaHUYEH CBOMCTBAMM MCXOAHOTO MaTepuaia. YacTo UCIOIb3yIOT
MeTaIn4ecKre BoJIoKHA. COMPOTUBIIEHUE PACTSIKEHUIO PACTET
HE3HAUYMTEJILHO, HO 3aTO ITOBBIIIAETCS CONPOTHUBRICHUE TEINIOBBIM
yJlapaM — MaTepuall MEHBIIIE PACTPECKUBACTCS IPU HAarpEBaHUU, HO
BO3MOXKHBI CJIy4au, KOIJia IPpOYHOCTh MaTeprasia Mmajaacet. ITo
3aBUCHUT OT COOTHOIICHUS KOA(PPUIIMEHTOB TEPMUUIECKOIO
pacIMpeHnsl MaTPHUIIbl X HAIIOJHUTEIIS.
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KOMHOBI/IIII/IOHHBIG MaTepuajabl HA OCHOBC KEPaAaMHUKH

ApMHPOBAHUE KEPAMUKH JUCTIEPCHBIMA METAJNIMYECKUMU YaCTUIIAMHU
IPUBOJUT K HOBBIM MarepraiaM (KEpMETaMm) C TMOBBIIIEHHOM CTOMKOCTBIO,
YCTOMYHUBOCTHIO OTHOCUTEJIBHO TEIJIOBBIX YIAPOB, C IMIOBBIIIEHHOU
TEIUIONPOBOAHOCTHIO. 13 BBICOKOTEMIIEPATYPHBIX KEPMETOB AECJIAIOT
AeTalIu JIJIs Ta30BbIX TYpOUH, apMaTypy JIEKTPOIeUeH, AeTaan IS
PAKETHOW Y PEAKTUBHOU TEXHUKHU. TBEPJIbIE U3HOCOCTOMKUE KEPMETHI
UCIIOJIB3YIOT 1 U3TOTOBJICHUSA PEXKYIIUX UHCTPYMEHTOB U AETAJIEH.
Kpome Toro, kepmMeThbl IPUMEHSIOT B CIIEIUAIbHBIX 00JIACTIX TEXHUKH —
9TO TEIUIOBBIACIISAIOLINE 3JIEMEHThI aTOMHBIX PEAKTOPOB Ha OCHOBE OKCHUJIA

ypaHa, GpUKIIMOHHBIC MaTEpHaJIbI IJIsI TOPMO3HBIX YCTPOMCTB U TaK Aajee.

Kepamuueckrne KOMIIO3UTHBIE MaT€prajbl MOJIYyYarOT METOJAMHU TOPSYETO
npeccoBaHus (TabJIETHPOBAHUE C TTOCICAYIONIMM CIIEKaHUEM MO
JABJICHUEM ) HJTM METOJIOM IIJTUKEPHOIO JIUThA (BOJIOKHA 3aJIMBAIOTCS
CYCII€H3HEH MAaTPUYHOTO MaTepualia, KOTOpast MOCJIE CYLIKH TaKXKe
MOABEPTACTCS CIICKAHUIO).

Komno3utHble MaTrepHualJibl
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Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

KOMHOBI/IIII/IOHHBIG MaTepuajabl HA OCHOBC KEPaAaMHUKH

KOMITO3ULMOHHBIE MATEPHUAJIBI HA OCHOBE BECKUCJIOPOJHBIX MATPUII
KOMITO3MIIMOHHBIE MATEPHUAJIbBI HA OCHOBE HUTPUJA KPEMHUA
KOMITO3MIIMOHHBIE MATEPUAJIBI HA OCHOBE KAPBMJIA KPEMHUA
KOMITO3ULIMOHHBIE MATEPHUAJIBI HA OCHOBE TYT'OIUVIABKUX OKCHUIOB
KOMITIO3NIIMOHHBIE MATEPHUAJIBI HA OCHOBE OKCHUJIA AJTIFOMUHK A

«BA3KAA» KEPAMUKA HA OCHOBE TYT'OIJIABKIMX OKCHU/OB,
APMHWPOBAHHLIX TYTOIIJTABKUMHA BOJIOKHAMU

«BA3KAS» KEPAMHUKA HA OCHOBE JIMOKCHUIA LTMPKOHM A
KOMITO3NIMOHHBIE MATEPHUAJIBI HA OCHOBE CUJIMKATHBIX MATPUL]

KOMITO3NIMOHHBIE MATEPUAJIBI HA OCHOBE bOPU/I0OB TYT' OIIJITABKUX
METAJIJIOB

Komno3utHble MaTepuaJibl 24



Kiaaccupukanusa KOMIO3UTHBIX MAaTEePUAJIOB

Kinaccupukanus HAOJTHUATEIEH JJI1 KOMIIO3UTHBIX MATEPHAJIOB

Hanoauureabs KOMIO3HIIHOHHOIO MaTCpHaila

[Topomkoobpa3sHblil
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