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KomnosuwuuonHoe nutbe - CPEeACTBO NOBbLILLEHUA

JKcnyyaTayuoHHON

HaeXHOCTU NUTLIX AeTanei

lNokazaHo 3HayeHne NprYiMeHeHNsT KOMIMO3ULIMOHHbIX OTJINBOK 47151 Aa/ibHEeRLLIero pasBUTULG JINTEHHOro npon3BoAcTBaA.
KayectBo KOMITO3ULMOHHOIO JINTLS B 3HAYUTEJILHOW CTerneHy 3aBUCUT OT ony4eHnsa oOHOPOAHOA n ynpasnaemoi
KOHTEKTHOM 30Hbl 3/IEMEHTOB, TLe MPOTEKaIOT CIIOXHbIE punanKko-xmmudeckne npoueccel npy HectaymoHapHoMm

TEernJioBOM pexvime.

KnioyeBbie crnoBa: KoMmrio3nunorHast  OTamBska;
aKcnyatalnoHHass HaeXHOCTh JINThIX AeTanen.

KmyansHocms paboms!. TEpMUH «KOMMO3ULMS (naT.
compositio) COOTBETCTBYET PYCCKOMY «COMUHEHMEY,
«cocTaBrneHuey, «npummuperne». OH NenonbayeTcs
B pasnuuHbix obnacTsix 4enoBeyeckoil AeaTensHo-
CTN — TEXHUKe, nuteparype, uckycctee. CyLHOCTb ero
NPOSABMNAETCA B TOM Clydae, Kora KOMNO3ULUA COCTOUT
Y3 OTAENbHbLIX YacTell, COXPaHSAIOLLMX CBOW UHAUBUIY-
anbHOCTh, cneuudguyeckme CBOWCTBa M OpraHUYecku
cBAsanHbBIX Apyr ¢ gpyrom. B pesynerare dopmupyercs
HOBOE KaYeCTBO, KOTOPOIo NLLEHbI OTAerbHbIE YacTu.

CrepyeT nogyepkHyTb pasnuyue mexgy NoHATUSMU
«KOMIO3ULUMOHHBIE MaTepuarnsly (YK 620.22.4198) un
«KOMMO3uLuoHRbIe oTnuskny (YK 621.74.04:621.763).
370 pasnuuKe 3aKNYaeTCsl B TOM, YTO KOMMO3ULIMOH-
HOE NWTbe fpecrneayer KOHeYyHOoll Lenbio nonyyeHue
¢hacoHHON 3aroTOBKM, @ KOMIO3ULMOHHbIE MaTepuarbl
NO3ULIMOHUPYIOT, KaK Npasuno, B BuAe NNUT, NpyTKOs,
Tpy6, Yrornkoe ¥ ap. AHanoruyHoe cpasHeHWe MoXeT
6biTb NPOBEEHO ANSI YCTAHOBIEHNS PasnUUUs MEXY
NPOU3BOACTBOM CTalbHOrO CNUTKA U (PacoHHOI CTarb-
HOW OTNMBKM.

OnbIT U3roTOBRMEHNUS KOMMNO3ULIMOHKBIX W3OENuiA ns-
BECTeR C rnyGoKol APeBHOCTY W UCMONL3oBancs Ans
NPOU3BOACTBa YKpaLLeHUN, Nocyasi, OpyXus, codetas
METanmMbl, AparolueHHble KamHW 1 Opyrue SnemeHTbl.
ObLenpusHaHHaa npakThka KOMMNO3ULIMOKHOTG NUTHS
npesycMaTpuBaeT Hanuyne pasnudrsIxX MeTanim4eckux
31EMEHTOB B TBEPAOM COCTOSHUW, OObEANHEHHbIX B 04~
HO Liernoe Xugkum pacnriiasoM. CUHOHMMaMU K NOHATIAKD
«KOMMO3ULIMOHHOE NUTLE» SABMNAKTCH «BuMeTannuue-
CKUE», «<apMUPOBaHHBIE» OTITUBKU.

KoMmnosuuywoHHoe nuTbe No CBOeil Npupoge sABNs-
eTcsl HeONHOPOLHOW (PU3UKO-XMMUYECKONR CUCTEMOI,
COCTOALUER U3 pasnnyHbIX N (PU3NYECKUM CBOMCTBaM
uny XmMudeckomy coctasy Yacteit. OgHa YacTb OTIUBKA
OTAerneHa OT CMEXHO C HEl YacTi NOBEPXHOCTbIO Pas-
Aena (nepexoqHON 30HOI), Ha KOTOPOW CKa4koM uamMe-
HAETCS OQHO UMW HECKOMbKC CBOMCTS.

TiuTeiiHoe npoM3BOACTBC LIMPOKO WCMOMb3YeT KOoki-
No3uLMOHHOE NNTbE, & OTAENbHbIE YACTH OTMUBKU U3~
FOTOBNAKT 3 PasHbIX MaTepuarioB U PasHbiMU TEXHO-
JIorM4eckum npoueccamu: nnacTudeckon gedopmati-

MexaHndeckue,

aare3noHHsle, AupOY3NoHHbIE CBA3Y;

eil, NuTbeM U3 cnnaroB, obnagaLmnx HeoBXoaMMbIMY
CBOMCTBaMK, MmexaHu4eckol obpaBoTkoil, Teepaodas-
HbIM crnekaHuem [1], nnasMeHHbIM HanbineHuem [2],
ransBaHonnacTuko u apyrumu cnocobamu. Bee sty
METOABI MMEIOT, rMaeHbiM 0Bpasom, TexHonorudeckoe
3HayeHue U NPUMEHAIOTCA TaMm, r4e TpaZWUUMOHHbIMU
cnocobamn TUTEAHOR TEXHOMOrMKU USrOTOBUTL K3ae-
nne HEeBO3MOXHO (TOHKWE CTEHKU, MeCTHOE YnpouHe-
Hue, npuaaHue paboyell NOBEPXHOCTU OTIINBOK 0COBLIX
CBOWCTB, (hopMUPOBAHUE CIIOXKHON rPaBIOPkLi Ha NoBEpPX-
HOCTU npecc-opM, NOBbILLEHUE IKCNITyaTaLUOHHON Ha-
OEXHOCTU W T. 4.).

OpHolt 13 pasHOBILHOCTEA KOMMO3ULMOHHOIC I4-
Tbsi  SIBMSIETCS! CYCNEH3UOHHas 3anuBKa NUTENHbIX
chopm [3, 4]. 3ToT cnocob NPUMEHUM B NPOUIBOLACTBE
OTNUBOK 43 MioBbIX CNNaBcB, NPU 3ITOM peanuayrTes
LUMPOK1E BO3MOXHOCT NOBLILLEHUS KAUeCcTBa OTNUBOK.

lMocmaroeka s3adayu. BHeppeHue KOMMO3ULIMOHHbLIX
OTMUBOK AIBNSAETCA OQHWUM 13 Haubonee NporpeccuBHbIX
HanpaeneHuii paseBuTUS NUTEAHOrC npoussoacTea [5].
Takvme OTNUBKWA NPUOBPETAOT COBOKYNHOCTb CBOICTE,
CROCOBHBIX YRyYLMTE SKCNyaTauMoHHbIe XapaKkTepu-
CTUKM NUTLIX deTanei npu OfHOBPEMEHHOM CHIDKEHIH
TPYLAOEMKOCTUA WX USFOTOBNEHUS; WCNGNb30BAHUE KOM-
MO3ULMOHHBIX OTAMBOK BO MHOMMX Criy4Yasx nossonsieT
3KOHOMMUTL LBETHbIE 1 BLICOKOMErApOBaHHbIE CNIaBbI.

KauecTBO KOMMNO3ULMOHHOTO NUTBA B 3HAYUTENBHON
CTerneHu 3aBUCHT OT NoNyYeHWA OOHOPOLHON U Ypaarisi-
€MOIi1 N0 reCMETPUYECKAM NapaMeETPam 1 CBONCTBAM KOH-
TaKTHO 30HbI OBYX 3NEMEHTOB, rOe 1 NPOTEKAKT CNOXHbIE
(PUBNKO-XUMUYECKME NPOLECChl NPU  HEeCTaUUOHapPHOM
Tennosom pexvme. LLnpokoe ucnonb3opaHue KOMMNO3W-
LIMOHHOIO NUThS 3aTPYAHEHO M3-3a HecTabunbHOCTU Npo-
LIECCOB B3aMOAENCTBUS OTAENBHbIX ANEMEHTOB, Nony4a-
€MbIX pasHbIMU METOAAMU, C XKULKUM METaNIoM OTINBKM,
OBbeIMHSOLWLMM 3NEMEHTHl B eauHoe Lenoe. Pellexue
3TOW npobnenmbl BO3MOXKHO TOMbKO Ha Hase yrnybneHHoro
3HaHYWA KOHTAKTHLIX NPOLECCOB, NPOUCXOARLLUX fpu dop-
MUDOBSHWM KOMMOSULIMOHHBIX OTINBOK.

CyiHocms u memo0ls! uccrnedosarus. ObnacTs ripu-
MBHEHWA KOMMOSULMOHHOID NMUTbSl B TEXHUKE YpesBbl-
uaitHo paskeobpasHa. Mpumepamn MoryT CriyxuTk: ap-
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MUpoBaHWe OTNMBOK U3 CNNaBOB aniOMUHUS BCTABKaMu
U3 CTanu unu 4yryHa, npeaoTBpallaowuMn U3HOC unm
CMATUE; C TOW Xe Lienbio B ronoBKax nopLUHen geurate-
Neil BHYTPEHHEro CropaHunsi KaHaBKi KOMMPECCUOHHbIX
Konew BbIMOMTHAIOT U3 NErnpoBaHHOM cTanu unu Hupe-
3UCTa; coelHeHne pasHOpPO4HbIX CMaBoB JOCTUraeTCs
3a cYeT nporpesa BCTaBKyY B pacnnase aloMUHUS, yeTa-
HOBKUM ee B (hOpMY U 3aNUBKN MATPUYHLIM METANNOM.
AHariorniHas TexHONOorms NpUMEHAeTcs AN oxnaxaa-
€MbiX BO3OYXOM UMNUHAPOB ABUrateneii MOTOLUKIOB.
Hetanu, obnagaolive NOBbILLIEHHOR XPYNKOCTbIO, Ha-
npumep, TOPMO3HbIE KOMOLKN U3 CEPOro YyryHa, apmu-
pytoTcs CTanbHbiMu BCTaBkamu. Tak xe, Bo usbexaHue
Bpu3aHTHOro BO3AENCTBIS, CTATOPbI LAXTHBIX 3MEKTPO-
ABurateneil apMuUpyIoTCsl CTanbHbIMU NIEHTaMU.

OlwyTumas 3KoOHOMUSI AeULMTHBIX CAMaBOB AO-
CTUraeTcs Mpu WIroTOBNEHUW, HANPUMEP, PEXYLLEro
UHCTpyMeHTa. [uckoBas pesa MOXET COCTOsiTe U3
TPexX 4acTeil: HOXU U3 Teepabix cnnasos Tuna BK, TK,
TTK, kopnyc — u3 cUnyMuHa, BTYNKa — U3 yrnepoaucToil
cTanu.

C Uenbio NOBBILEHUA TEXHOMOMMYHOCTU U3rOTOB-
fleHusi petaneil UCNONb3yIOT KOMNO3ULWKA: LUMMUHIP U3
NePnUTHOIO YyryHa ¢ pebpami BO3AYLLIHOMO OXNaxaeHus
U3 pocopmrcToro YyryHa. [rst Xono4UnbHUKOB ropsaveil
30HbI (Netwasb, ropH, 3anfeunkin) JoMeHHbIX neyeil uc-
Nonb3yT NUTbIE YyTYHHbIe MAWTHI, KaHasbi B KOTOPLIX
BbINOMHAOTCA 3MeeBUKaMU U3 cTanbHbLIX TPY6. B peayrs-
Tare HaAEeXHOCTb TakuX Aetaneii Bospacrtaer. Kommnosu-
LMOHHble TypBuHKY Ans TypBGoBypoB COCTONAT U3 ABYX Ya-
CTeli: NonacTy U3roTaBIMBAIOT OTAENLHO NPOKATOM WU
HemnpepbIBHLIM NMUTLEM; 3aTeM OHW YCTaHaBMUBAIOTCH B
chopMy 1 3anMBAOTCA MATPUYHBIM METANNOM.

lMoBbllieHne NPOYHOCTU YYryHHLIX OTAWBOK AOCTYU-
raetcs apMUpOBaHUEM: NUTble Kopnyca 3afBuKeK He-
¢prenpoBoaos, apmatypa TpybuaTkiX nedeil Ana Hede-
NneperoHku, Aetanu, obecnednBalollne O0SHOBPEMEHHO
XapOoCTONKOCTb U KapOMNpoYHOCTb.

Yanosas cOopka 1 KOMIOHOBKa NMUTHEM B psiae Cry-
4YaeB TEXHOMOrMYHee, 4eM cBapKa WK 3anpeccoBka.
OHa LUMPOKO UCROMNb3YEeTCA Npu NUTLE fog AaBneHueM.
MNpu atom, kak npaBuno, yxyAllaeTcs KayecTBo nepe-
XOAHOM 30HbI, YCTPaHEHUE 3TOro HeAoCTaTKa focTUraeT-
CA MoAOrpeBoM AeTarneii 1 UCToNb3oBaHUEM Pa3NUYHBIX
cbrocos.

lMpu USroTOBNEHUMN KOMIO3ULIMOHHBIX OTIIMBOK peliia-
IOLLUMU ABMNAOTCA KOHTaKTHbIE NPOLIECCHl, OCYLIEeCTBNA-
e ceasb Mexgy snemeHtTamu. CeAsu MoryT BbiTh
MexaHudeckue, afresuoHHble, AuddysnoHHble. ITo
OeneHne 4acTo MOXeT ObiTb YCHOBHbBIM, TaK KaK Mpu co-
eVHeHUn aeTanei aasneHnem KuaKkoro MeTanna MoryT
obHapyxuBaTbca Auddy3noHHbie cBasun. B ceolo oue-
peab, ANdy3noHHbIE CBA3M MOTYT OKasbiBaTb BNUSIHUE
Ha BeSIMYMHY HanpsiXXeHWil, B ONpeneneHHbIX YCNoBUsiX
BMUAIOWNX Ha MexaHuyeckue cesasu. PacnpoctpaHeH-
HbIMW COYETaHUAMM MEXaHWYECKOW CBA3SU SABNSAOTCA
BKMaAbILN AN MOALUMNHWKOB CKOMBXEHUSA, pasnuy-
Hbie BUAbl Y3roBoW COOPKA 1 KOMMOHOBKU, COeauHeHne
uand, oceit c otnuekod 1 gp. Ona Gonee HagexXHoro
coefuHeHNs Ha NOBEPXHOCTU BCTABOK AENalT KaHaBKu,
NPCTOYKN, HAKATKWU U OpYyr1ue OTKIOHEHUA OT LUIUHAPpY-
YecKoll MOBEPXHOCTU. ECnU XuakuiA Metann oTIUBKMU

OXBaTbIBAET BCTaBKY, TO NOA BNUSIHUEM YCaaKku B 3TOM
MeCTe CO3AAETCA HopMarnbHOe faBneHue, onpegense-
MO€ BENMUYUHOR ycaaku, MOAYIeM ynpyrocTu maTtepua-
na BCTaBKY 1 OTNNBKW, koadhpuiiueHToMm Myaccora. Mpu
3anueke HU3KOYINepoaucTol cTanu (NuTas onoka ¢ Lan-
thamu, USTOTOBNEHHBIMI MexaHUueckoii o6paboTkoi) 3a
CHeT NepUTEKTUYECKOrO NpeBpaLLieHus ycazka yeenuiy-
BAETCA, U NPOYHOCTL COSAUHEHNS BO3pacTaeT. 3TOT BUS,
CBA3W He BCeraa yaoRMETBOPSEeT TPeboBaHUAM, TaK Kak
Aaxe BbICOKOE& [JaBreHne MarpuyHoro metanna MoxeT
OCTaBWUTb BO3AYLUHbIA 33300 MEXAY 3NeMeHTaMu, 4To
COBEPLUEHHO HEeJOoNycTUMO B YCNOBUMSIX 3KCMnyaTauuu
1 MOXET BbI3bIBaTL BUOpaLMIo, CHUKEHME TENMONPOBO-
OHOCTU U 3NeKTPONPOBOAHOCTH.

Mpy KOHTaKTe pacnnaea ¢ TBEPAOW MOBEPXHOCTbLIO
KOMTO3ULIMOHHOI OTNIMBKY BO3HUKAIOT CBA3U, hOopMUPO-
BaHWE KOTOPbIX ONPEenenseTcs aAre3anoHHbIMU cunamu.
B aTOM criyyae HauuMHaloT AENCTBOBaTb CUMbl MEXMO-
NEeKYNsApHOTrO NpuTtskenus — cunsi Bax-aep-Baansca,
KOTOpble PpasBUBaOTCS NPU CMaYUBaHUM pPacrnasom
noeepxHocTU apmatypsl. Mepoil cmaduBaHua aenset-
CS KpaeBoW yron cMadmsaHus ® Ana rpaHulel pasgena
«TBEpAoe Teno (MHAekc 1) — xuakocTb (MHAEKE 2) — ras
(nHpekc 3)»:

cos® = S13 "% ;
G23

(1

3TO BbipaXeHue HOCUT HasBaHKue ypasHeHus FOHra.

Ha mexdasHble HaTSXeHUs MOXHO OKasbiBaTh BRUS-
HUe NyTeM U3MEHEHUst XMMYECKOro cocTaBa apMarypbl,
a Take o6paboTku noeepxHocTu dntocamu [1]. Ucnons-
3ys 8TW NpueMbl, JOCTUrAIOTCS aAre3WoHHbIE CBSA3KN, YTO
paclimpseT BO3MOXHOCTE KOMAO3ULUMWOHHOrO nutha. Ha
hopMUpoBaHME aAre3NOHHLIX CBA3elt BorbLUcE BRUSHUE
OKa3blBaIOT YCMOBUS 3arnonHeHus popMbl U TEnrosoi
pexum npu oxnaxaeHun otnueku. [Npu nammHapHom pe-
Xume cmauvBaHue ynydwaercs. Coctae rasosoil gasbl
B oOveme NuTelHol hopMbl NPU HANUYKK B3aUMOLENR-
CTBUSAL C XXUOKUM METAnNNoM MOXET NPUBECTU K hopmMu-
poBatuio okcuAHbIX mneHok (ALO,, Cr,0, u ap.). Takue
NIEHKK NPEnSTCTRYIOT CMaYUBaHUIO NOBEPXHOCTU MeTarn-
FIMYECKMX BCTABOK U 0BPa30oBaHUIO are3ucHHOIR CBASH.

Kpome mexaHuueckolh ¥ afresdoHHol CBA3M Bax-
HYI0 pOonb UrpaeT Hanuuve AuddysnoHHol ceasu. Mpu
WN3rOTOBMNEHUN KOMMO3SULMOHHBIX BCTABOK OfHa M3 CO-
CTEBMAKLUX KOMMO3NLUA HaXOAWTCH B KUAKOM CO-
cToaHuu. B craguu aunddysnoHHOTO B3aumMogeicTeus
rMaBHOI cocTaBRsIoLel npoLecca ABMNSIOTCS AedeKTb!
KpUCTannuyeckoro CTpoeHUs; B NMOPUCTLIX METannoke-
pamuyiecknx obonoukax (IMVIKO) nopouikn pasnuyHbix
METANMOB UMEIOT 3HaYUTENbHO Borblue fedeKToB, Yem
KOMNaKTHble Martepuanbl, KOTopble COCPEnOTOHEHb! Ha
rpaHuax sepeH. [NosTomy BO3MOXHLIMU MeXaHu3mamuy
Andbdpy3uu SBNAITCS OBMEHHbIE, BAKAHCUOHHbIE, MEXY-
3eqbHble 1 KpayaAuOHHbIE.

Mpy Hanuuum Jpyrux coderaHuit KOMo3MUUOHHOW
OTMVBKK MeXaHu3Mm Auddpy3nn MOXeT OTnM4aTbCs OT
onucanHoro. KonuiectseHHo auddysna xapaktepusy-
eTca KoagdbuLmeHToM aucpaysun. 3aBucuMocTs Koad-
duLnerTa auddysum (D) ot Temnepatypo! (T) Bblpaxa-
eTCs ypaBHEeHUeM:
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.Q
D=A-e RT , CM?/c, (2)

rae A — koadbdULMEHT, 3aBUCALLMIA OT NapameTpa Kpu-
CTanmnmMyecKol pelieTkn U YacToTel konebaHuii; Q —
3HEeprua akTuBauuy, e — ocHoBaHWe HaTypanbHOro fora-
pudma; R — yHuBepcanbHasa rasoBas nNocTosiHHasa bornb-
umata; 7 — Temneparypa, K.

B TBepabix pactBopax BHeapeHus guddysns npo-
UCXoOuT nerde, YeM B TBEPAbIX PACTBOPAX 3aMeLeHus,
A€ HYXXHO BbIBOAWUTbL 3aMeLLeHHbll aToM U3 CBOEro ro-
CTOSIHHOIO COCTOAHUSA. B XenesoyrnepoancTbix cnnasax
rnaBHOe 3HayeHue umeioT Auddy3noHHbIE NPOLIECCH!,
npoTeKalolue npy Hanuyumu rpagueHTa KoHUEHTpaLumn
yrnepoga. B KkoMnosuLmoHHOR nape 4yryH (pacrnae) —
CTanb (TBEpAbl 3NeMeHT) nepexos yrrepoaa 13 JyryHa
B CTarlb MOXeT NpoTeKaTb B TAKo NocneaoBaTensHOCTY:
1 — HacblLEHWEe NMOBEPXHOCTHBLIX CMOCEB CTanu yrrnepo-
[IOM U3 YyryHa; 2 — pacnnasneHue noBepxXHOCTHOrO Cr1os
cTanu; 3 — audpdyans yrrepoaa U3 KuAKoro NoBepxHocT-
Horo crnosl ctanu ernybb ctansHoro obpasuya. OgHoBpe-
MEHHO NpoucxoauT B3auMHas Auddysus Opyrux ane-
MEHTOB. HesaBMCUMO OT cocTaBa XernesoyrnepoaucTbiX
CMITaBOB OCHOBHbIM KPUTEPUEM MOMHOTHI KOHTaKTHbIX
NpOoLECCoB OCTaeTCH TeMnepatypa NepexonHoll 3oHbI U
COOTHOLLIEHWE Mace XWAKore 1 TBepaoro meTtanna. Mak-
CUMarnbHOE 3Ha4YeHUe KOHTAKTHOW TeMneparypbl Nexur
B 0BMacTu TBEPAOKUAKOIO COCTOsHUA. Ha anddysunoH-
Hbie MpoLEecChl B KOHTAKTHOW 30He TBEpAblil 3NeMeHT —
pacrnnas oKasbiBaloT BNUsHUE rpaHnyHbie 6apbepbl. 10
namuHapHblid NOACION, KopKa 3aTBRepAeBLLIero MeTanna,
HemeTarnuuyeckue BKNKYEHUS Ha NOBEPXHOCTH, rasoBble
BKJIOHEHNSA BOJOPOLHOIO MPOUCXOXKAEHUS, BO3OYLUHASA
npocroika mexay casami.

Mpy HeoBxoaMMOCTY COeAUHEHUS Napbl CTansb-cTanb
C paBHbIM cofepxaHuem yrnepoja ieneccobpasHo
NOABEPTrHYTb LeMEHTaLWUY TBEPAbIA 3NEMEHT, YTO WH-
TeHcuduLupyet A dysnoHHbIE NPoLEcChI.

KoHkpeTusunpys pasniidHbie crocobbl nomnyyYeHust Kom-
NO3ULIMOHHbBIX OTMUBOK, creayeT obpaTuTe BHUMaHUE Ha
hopmmposaHue CBONCTB CTANbHOMO NMUTbS NPYU CyCneH-
3UOHHON 3anuBke. HeoBXoAMMOCTL NPUMEHEHUS 3TOrO
cnocoba npoaukToBaHa obpazoBaKUEM rOPSAYNX TPELLH
B HU3KOyrnepoaucTbix ctanax (2511, 2011 v gp.) ang sa-~
FOHHOrO MUTBA, KOPNYCoB TyPOuH u ap. [3, 4]. dakTophi,
OKasbiBaloLMe BNUAHME Ha 3TOT BuA Opaka, Ypessblyail-
HO MHOroobpasHb! [6]. [NoBbilLeHMe TpeLlMHOYCTORYUBO-
CTW CTanu OCHOBHOI 3neKkTponnaskoi ¢ Beogom 1,5 %
MUKPOXOMOAWITEHUKOB U3 XKEMe3HOro nopoLuka u cunv-
KCKarnbLsi NONYYEHO Ha KOPMYCHbIX OTMUBKaX CIIOXHOM
KoHdurypaumu maccoit ot 0,7 40 5 T ¥ CKIOHHbBIX K TpeLu~
HoobpasoBaHuio. WccneposaHue fony4eHHbIX OTIMBOK
Kopnycos TypOuHLI MOKa3ano NoBbILEHNe MIAacTUYECKUX
cBolcTB: & Ha 10 %, Wy Ha 7 % 1 yAapHOI BA3KOCTY Ha
44 %. o MHEHUIO aBTOPOB, 3TO OOBLACHAETCS YMEHbLLE-
HUEM NUKBALMOHHON HEOAHOPOJHOCTY U U3MENEIEHNEM
CTPYKTYpbL. MOMUMO NOBEILLEHUSA TRELLUHOYCTONYNBOCTI
OTMEYEHO YNy4LlEeHUe Ka4ecTBa NOBEPXHOCTU OTMMBOK,
3anuBaeMbIX CyCNeH3UOHHbIM crnocobomM.

YnyulieHne CBOWCTB YYryHHOrO fiUTbs MOXET GbiTh
[OCTUrHYTO nyTem oObeMHOrc apMUpPOBAHWS OTIIMBOK
MPOBOSIOKON 1 NMOBEPXHOCTHOTO apMUPOBaHUSA KOMMNO3u-

LMOHHBIMY oBornodvkamu [7, 8] . TexHonorus nony4eHus
apMUPOBaHHbIX OTNURBOK NpeaycMarpuBasT UIroToBne-
HWe apMUpPYIOLLUEro kapkaca U3 cranbHOW HU3Koyrne-
poaUCTOl MPOBOMOKM, YCTAHOBKY Kapkaca B MOMNOCTb
nuTenHon copmbl M 3anuBky ee uyryHom. [pu aTtom
COXPaHSAIOTCA ee€ OCHOBHbIE UCXOAHbLIE CBOWCTBa B KOM-
MO3ULMOHHOM OTrnUBKe U oBecnedeHa AnddysUOHHas
CBA3b MaTpuubl U apmarypbl. Ons onpepenexus on-
TYManbHbIX NapameTpoB npouecca apMUpoBaHUa Mo-
cTpoeHa huauyeckast moJens 3MeMeHTapHOW AYeitku
apMUPOBAHHOIO MeTania M Maremaruyeckasl MOAErb
npouecca TennoobmeHa B cucTeme «apmatypa — Ma-
TpULa — oKpyXatluas cpegas. AHanus TepMuYeckux yc-
nosuin opMUpoBaHUsi KOMNO3WLMOHHON OTNUBKK CBe-
OEH K peLUeHWto 3agaqn TENNONPOBOAHOCTY LUUnuHgpa
(apMmupytroLLlero BOMOKHA) Mpy rpaHUuYHOM YCIOBUK Tpe-
Tbero poga. MNpu cosgakum o6bEMHOaPMUPOBAHHbBIX OT-
NMBOK UCCrefoBaHa CTPyKTypa NEPeEXOLHOro cnosl, Ton-
LnHa kotoporo coctasnaer 100-350 mkm 1 nameHsercs
OT NeprnuTo-UeMeHTUTHOR fo deppuTo-nepnuTHoi. OHa
onpegensetca gucbdysneit yrnepona us pacnnasa uyry-
Ha B apMaTypy Ha cTagun oTBoAa TENNOTHI Neperpesa.

[nst noBbILEHWA U3HOCOCTOMKOCTU YYryHHbIX OTMW-
BOK MCNOIMb3YKOTCA KOMMNO3ULMOHHbIE OBOMNOYKY, U3ro-
TOBMEHHbIE U3 NNACTUULNPORAHHBIX NOPOLLKOB Xene-
3a n Meau ¢ nocnenyovM TeepaodasHbIM CriekaHuem.
3anuBka obonoyek YyryHom npusoAuT K Anddy3noH-
HOMY coeAuHeHuo aneMeHToB. O6bektamu UCnonb3o-
BaHWSA KOMMNO3ULUOHHbBIX 0BONMOYEK ABMNSIOTCS OTIUBKY C
W3HOCOCTONKOW paboueil NoBEepXHOCTBIO ~— NOALLUMTHUKA
CKOMbXEHWS, AeTanu rugpoanmaparypsi.

KOMnoslllHMOHHble OTNUBKU JaloT XOpolline pesyrbra-
Thi PV NPOW3BOLCTBE CINOXHBIX M0 KOHMUrypauuu geta-
neit, K KOTOPLIM NPEALABNAIOTCA XeCTKue TpebosaHus
N0 reoMETPUYECKOH TOYHOCTY I SKCNIyaTaLUOHHOW Ha-
AexHoctu. Cioga OTHOCAT NONaToYHbIe OTBOAb! B HACO-
coctpoerun, Typbunkn Typbobypos, npecc-hopmbl nu-
TbA NOL AaBneHuem u apyrue geranu. MNpu paspabotke
TEXHOMOMMW NPOU3BOACTBA TAKUX OTIIMBOK KOMMO3ULM-
OHHBIMIK METOLAMU UCTONbL3YIOTCH rarnbBaHonacTuye-
CKue u nuTele oBOnouky, No3BoOMsSoUiMe nonydyars Lwe-
pPOXOBaTOCTL NoBepxHocTu no 10 kraccy U ¢ pasmepHoil
TOYHOCTLIO No 9 keanutery [8]. C aTol Uenbio U3ydeHo
BNUAHKE BOAOPOAA Ha KauyecTBo auddy3uoHHOM CBA3N,
3aBUCUMOCTb CBOWCTB NepexogHoi 30HbI OT PasinyHbIX
napaMeTtpoB, 060CHOBaHa LienecoobpasHocTs MHTEHCH-
duKaummn guddy3MOHHBIX NPOLEeCCoB NyTeM BHELLHEro
BO3/ENCTBIUSt HA pacnnag.

MonyyeHre TOHKOMOMOCTHbLIX OTNVBOK (OXNaxpae-
MbIX NONaToK TyPOUH, FIONACTHLIX Kornec U Ap.), cBsasaH-
HOE C YAaneHUeM cTepxkHelk U3 NonocTelt B arpeCcCcuBHbIX
cpefax, YNpowWaeTca Npyu UCNonb3oBaHku conexkepami-
Yeckux cTepxHell TeepaodasHoro cnekaxus [10]. Benea-
cTBUE pasHocTu Temnepatyp nnasneHus conu (NaCl ¢
Aobaekamu, T =808 °C) u metanna oTIUBKU, CTEPXKHY
OOMKHBI BbiTh 3alyiilLeHbl OT pacnnaBneHuns. 3Ty dyHK-
LMIO BbINOMHAET 3ALWTHBIA CMOA U3 HUKens, HaHeceH-
Hbili Ha CTePKHU Ha ycTaHoBke 3JTYH (pucyHok).

3awuTHbIR Ccrioit ceapusaeTcs ¢ mertannom, dop-
MUPYET BHYTPEHHWE NOMoOCTY fonartku, obpasys Kom-
MO3ULMOHHYI0 oTnuBky. JocTuraetcs 3To npasuribHbIM
BbIGOPOM COOTHOLUEHUST MEXOY TOMLMHAMU CTEpPXKHS,
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MpuBeaeHHble NpUMepbI, HE NPeTEHAYA Ha UX NONHO-
TY, NOKa3bIBaIOT LWNPOKUE BO3MOXKHOCTA KOMMNO3ULUCH-
HbIX OTIMBOK U3 PasfuyHbIX KOMBMHAUWA cocTaBnsio-
LLNX, NO3BOMSAOLUX NOMy4aTh HYKHble 3KCTnyaraunoH-
Hble CBOCTBA.

BbiBoabl

KoMmnosuuroHHas OTNUBKa COCTOUT U3 OTAEenbHBIX
“acTeil, OpraHuHeckn CBSI3SHHLIX APYr C APYroMm, HO
COXPaHSAIOLWMX CBOIO WUHAMBUOYANbHOCTL U crieundu-
yeckue ceoiicTea. B pesynerare copmupyerca HoBoe
Ka4eCcTBO, KOTOPOro NULLEHbLI OTAENbHbIE YacTu. Komno-
3ULIMOHHOE NUTLE NC CBOSI NpUpoae SBNAETCH HEeo[HO-
pPOOHONA (PUSUKO-XUMUYECKOW CUCTEMOIA, COCTOsILLEN U3
pasnuyHbiX Mo PUMHMECKUM CBOWCTBAM WU XUMUYe-
CKOMY COCTaBy 4acTei. OTh YacTy oTheneHbl NoBepXHo-
CTbIO Pasfena, Ha KOTOPOW CKaUYKOM U3MEHSETCA OLHO
U HECKOMbKO CBOMCTB. KauecTBo KOMNO3ULIMOHHOrO
NUTHS B 3HAYUTENbHON CTENEHN 3aBUCUT OT NONY4YeHMUs
OLHOPOLHO 1 YIPaBNAEMON N0 reOMETPUIECKUM Napa-
METpaM 1 CBOWCTBaM NOBEPXHOCTU pasnena AByX ane-
MEHTOB, A& NMPOTEKAIDT CMOXHbLIE (PUNKO-XUMUYECKHE
npoLiecchl Npu HecTayUoHapHOM TEMNSIOBOM pexuMe.
MoBepxHOCTb pasfena MOXeT bOPMUPOBATLCS MOA BO3-
6 DecTBAEM MEXaHUYeCKUX, afresnoHHsIX u Auddysu-
OHHBIX npoleccoB. HesaBUcUMO OT COCTaBa aNeMeHToB
KOMIMO3ULIMKU, OCHOBHBIM KpUTEpUeM NOMHOTLI KOHTaKT-

a — TeMNNeTbl MUTIX NOMAaToK Pasnu4Hoik KoHpurypauuu; 6 —
conekepaMuyeckne cTepxHu (CBETNLIA — nocie obxura, Tem-

Hbllh - NOCHe HarbineHus) HbIX NIPOLIECCOB OCTaETCs TeMnepaTypa nepexoaHoi 3o-
Hbi i COOTHOLLIEHME MacC XULKOTC U TBEPAOTO MeTanna.
OTIMBKY U 3ALLMTHOIO CIIO%, @ TakKe Tennodunandeckiux lMNpuseneHHbie NPUMeEphl NOKa3bIBAIOT LWIKPCKUE BO3-

XapaxrepucTuK cucTenibl. YucneHHoe MoAerMpoBaHna  MOXHOCTM KOMMO3WLUWOHHBIX OTMABOK U3 PasfiuuHbIX
TEMIEPATYDHeIX nonelt B paccmaTpuBaeMolt cucteme  KomMOUHALWIA COCTABNSOWMX, MO3BONAIGLIUMX NOMYYaTh
NPOBOAMIM € UCTIONbL3OBAHUEM KOHEYHO-PA3HOCTHOMO  HYKHbLIE IKCTITyaTaLUOHHbIE CBOMCTRA.
npeacTaBneHust AvddpeperumanbHoro - ypaBHeHUs Te-

nnonpoeogHocTy Gypbe [11].
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Scwokos B. B., Jincerko T. B., Boporosa 0. 1.
KomnoauuiitHe NUTBO — 3acib NiaBULLERHS ekcrnnyaTaLiiHol HagiHoCTi
UTUX geTanei

lMoka3aHo 3Ha4eHHs 3acCTOCYBAHHA KOMIO3ULIIHNX BUITNBKIB A5 N04AaAbLIOrO PO3BUTKY INBAPHOIrO BUPOOHULTRA. SIKICTH
KOMMO3ULIAHOro JIMTBa 3HA4YHGIO MIPOIO 3aAEXUTH Bifl OTPUMAHHS OLAHOPIAHOI | KepoBaHOI KOHTaKTHOI 30HY eNIeMeHTIB, ae
npOTIKAITH CKAaAHi Pi3vKo-XiMidHI IPOLIECH NPU HECTALIOHAPHOMY TEMVIOBOMY DEXUMI.

Komnosudiviia sBMnmuBKa; MexaHiudi, anresivini, amndy3siiHi 38°asku; excriyatadiina HagiiHicTb
nuTux Aetanei.

Yasiukov V., Lysenko T., Voronova O.
Composite casting — a means of increasing the operational reliabiiity of cast

parts

It is shown the significance of using composite castings for the further development of foundry. The quality of composite
casting largely depends on the production of a homogeneous and controiled contact zone of elements, where complex
physicochemical processes take place under non-stationary thermal conditions.

Composite casting; mechanical, adhesive, diffusion bonds; operational reliability of the cast
parts.
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