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Pedepar

B pabote paccMoTpeHbI IpenuMyIecTBa MHIYKITMOHHOM TUTAaBKH B Cpejie BaKyyMa,
00eCIeuynBaOIINE MOTYyYEeHNE BHICOKOJIETHPOBAHHBIX CIIJIABOB HA OCHOBE TYTOILIAB-
KHX KOMIIOHEHTOB, CBOOOJHBIX OT BPEIHBIX IPUMECEH C 3aJaHHBIMU CBOMCTBAMH.
PaccMoTpeHBI MpOIIECChl, MPOUCXOAIINE B CIUIaBaX MPH IJIaBKE, BBIICPKKE U pa3-
muBke. [Tomydaembie CIIaBbl B IIEPBYIO OYepEb IJIAHUPYETCS UCTIOJIb30BATh B Kaye-
CTBE 3aIUTHBIX IMOKPHITHA KOMITO3UIIMOHHBIX MaTepuaioB. K uuciy yka3zaHHBIX
CIJIABOB OTHOCSITCS TYTOIUIABKUE HW3HOCOCTOMKHE CIUIaBbI, HANpPHUMEP, CHUCTEMBI
Cu — Ti ¥ BBICOKOIHTPOIUIHBIC CIIABBI, IPEICTABIISIONINE COO0H KOMIO3HUIIMH, CO-
nepkamme oT 5 10 13 3IeMeHTOB ¢ MPUMEPHO paBHBIMH KOHIEHTparusMu. [Ipen-
CTaBJI€Ha CTPYKTypa MOJydaeMOro MaTepHalia M pachpeeieHUue dJIEMEHTOB IO Ce-
YEHHUIO CIIUTKA.

KaroueBrblie cinoBa: VHayknvoHHas 1uiaBka, GpyTrepoBka, Jerasanus, pa@uHHPO-
BaHWE, KOMITO3UITMOHHBIE MaTEPUAIbI, CJI0KHOJIETUPOBAHHBIC TYTOILIABKUE CIIIABHI,
BBICOKOSHTPONHUIHBIC CILJIaBbI.
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SMELTING OF MULTICOMPONENT
ALLOYS FOR SPECIAL COATINGS

V. A. Kalinichenko, A. A. Andrushevich, L. P. Dolgiy, S. V. Martseva

Abstract

The paper considers the advantages of induction melting in a vacuum environ-
ment, ensuring the production of high-alloy alloys based on refractory components,
free from harmful impurities with specified properties. The processes occurring in al-
loys during melting, holding and pouring are considered The resulting alloys are pri-
marily planned to be used as protective coatings for composite materials. These al-
loys include refractory wear-resistant alloys, such as the Cu-Ti system and high-
entropy alloys, which are compositions containing from 5 to 13 elements with ap-
proximately equal concentrations. The structure of the resulting material and the dis-
tribution of elements over the ingot cross-section are presented.

Keywords: Induction melting, lining, degassing, refining, composite materials,
complex-alloyed refractory alloys, high-entropy alloys.

Beenenne

B npOMBIIIIEHHOCTH MPUMEHSIETCS MHUPOKAsT HOMEHKIIATYPA JUTHIX KOMITO3UIIU-
oHHbIX MatepuanoB JIKM). He Bce u3 HUX JOKHBI 00/1a1aTh PABHOMEPHBIMU CBOM-
CTBaMU I10 BCEW TOJIIMHE JIUTHIX JACTAJIeH, YTO CBA3AHO CO CIeNU(PUKON WX IKCILTya-
tanuu. Hambonpiee Bo3aeiicTBUE OTpULIATEIbHBIX (PAKTOPOB MPUHUMAET Ta YaCTh
JIKM, KoTopas BCTymaeT BO B3aUMOJEHUCTBUE C OKPYKAIOLIEH CPENON MU KOHTPTE-
oM. Jlyisg moBbIIEHUS (DYHKIIMOHANBHBIX CBOMCTB PabOYMX MOBEPXHOCTEH MOTYT
OBITh MMPUMEHEHBI MOKPBITUS Ha OCHOBE TAaKUX MATEPHUAJIOB, KaK BBICOKOIHTPOMHIi-
HBIE CIUIAaBbl U TYTOIUIABKHE M3HOCOCTOMKHUE CIUIaBbl. VX MOydeHUE palMOHAIBHO C
UCI0JIb30BAaHUEM IIPOLIECCA BBIIJIABKH B BAKYYMHBIX II€4ax.

B BakyyMHBIX MHAYKIIMOHHBIX MEYaX HCHOJB3YIOT OOBIYHO CPEIHHN BakyyMm OT
133,3 Ila. IIpeumy1iecTBOM IUIABKH B BAKYYMHBIX II€4Yax SIBISETCS MOHMKEHHOE CO-
JEp/KaHKUE Ta30B U HEMETAUIMYECKUX BKIKOYEHUI B MOJy4eHHOM MeTaiuie. [Ipu mnas-
K€ B BaKyyMe psJl (PU3UKO-XUMHUYECKUX MPOIIECCOB UMEET crieupuiIeckue 0COOCHHO-
CTH, UHTEHCHUBHO BBIICIISIIOTCS Ta3bl U3 METAJJIA, 3AMETHO UCHAPSIIOTCA KaK OCHOBHBIC
KOMITOHEHTHI CIIIaBa, TaK U UX MPUMECH C BBICOKOH yrpyrocthio napa [1]. OcHoBHBIE
(U3MKO-XMMHUYECKUE MTPOIIECCHI, MPOTEKAIOIIHE B )KHUIKOM PacIliaBe MpH TIaBKE B Ba-
KyyMe — Jiera3aiuus 1 UCIIapeHHe JIETYYUX BEIIECTB U BOCCTAHOBJIEHUE METAILIA.

OcHoBHaf YyacThb

BakyymHas BbIIUIABKA MHOTOKOMIIOHEHTHBIX CILIABOB.

Jerazanusa merajiia oT BoAOpoaa U a3ora. /i monydeHus: Coaepx aHus BOJO-
pona B metamwte 1 cm3/100 r, nocTaTtouno, 4ToObl 0OcTaTOYHOE AaBieHue mpu 1600 °C
coctarisiiio okojio 133,3 Tla [2]. A3or umeer 6osiee Hu3kuii kodpdumnueHt aupdy-
3UM, 4Y€M BOJOPOJ, B pE3yJbTaTE YEro OH YJIAISAETCS IPU BAKYYMHOHM IUJIaBKE
3HaYUTeNbHO TpyaHee. OpHOBpeMeHHOE paduHUpYIOLee NCHCTBHE Ha pacIliaB
3aKJIIOYAJIOCh B TOM, YTO NPHU MOHWKEHUU HABIEHHUS, 10 3aKOHY TEPMOJAVHAMUKH,
U3 HErO aKTUBHO BbLIEIAETCS BOJLOPOA. 1IOCKONBKY B KMAKOM paciliaBe BOAOPOA
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a7copOMpOBaH HAa HEMETANIMYECKUX BKIIIOUEHHSIX, TO OH YBJIEKA€T UX Ha MOBEPX-
HOCTb MJIY, €CJIM UMEIOT BBICOKYIO INIOTHOCTh, OHU OCEAl0T Ha JTHO.

Haubonee OnaronpusTHbIE YCIOBUS JUIsl PAaCKUCICHHUS MeTajlla B BaKyyMme CO-
3/1al0TCSI B TOM CiIy4ae, KOrjia MPOJYKThl PacKUCIEHUsI 00pa3yroTcs B BHJE Tasa,
HapUMep, MPU PaCKUCICHUH YTIEPOJAOM, KOTOPbI HEMPEPHIBHO yAaJIAeTCs U3 00be-
Mma nieud. OIHaKo B JIEHCTBUTEIBHOCTH PACKUCIIUTENbHAS CIOCOOHOCTh yTiepo/ia pes-
KO TajaeT Aake npu cHwkeHuu napieHus 1o 133,3 [Ta. OOBACHITCS 3TO TeM, YTO B
ra3oBbIX MYy3bIPbKaxX, KOTOPbIE 00pa3yOTCs HA MIEPOXOBATHIX MOBEPXHOCTAX (HyTEpOB-
K{, MaplHajbHOe AaBJICHHE MOHOOKCHJA YIJIepoAa ropasio 0Oosiee BBICOKOE, YeM B
pacruiaBe. B pesynbrare 3TOro 3aTpynHsAeTcs arperanus 1aBJIeHUs MOHOOKCHIA yTJie-
pona.

HcnapeHue KOMIIOHEHTOB KUJKOIO METajljla 3aBUCUT KaK OT YyNPYroCTU mapa H
CKOPOCTH UCIIApEHUs MPU JAHHBIX 3HAYCHHUAX TEMIEPaTyphl, TaK U OT JABJICHUS Ta-
30BOM (hba3pl Haj pacmiuaBoM. Hambosee BBICOKOW yHmpyrocTbio mapa B YCIOBHSIX
IUTABKU B BaKyyMe 00JIaJJat0T TaKHMe€ KOMIIOHEHTHI, KAaK MapraHell U B MEHbIIEH cTe-
NIEHU XpOM U KpeMHuii. V3 mpumeceil M3BECTHBIX METAJUIOB HanboJiee OiaronpusiT-
HbIE€ YCIIOBUA JJIA yIaJe€HUsl UCIApEHUEM MMEIOT MPUMECH OJI0OBA U MEIU. 3aMEeTHBIE
NOTEpU XpOMa IyTEM HCMapeHus HAOII01at0TCs P MOBBILIEHHOM €r0 COAEPKaHUH.
Momubnen u BoibppaM HE HUCTAPSAETCA B KUIAKOW ctanu. [loTepu 3TUX 3I€MEHTOB
MOTYT UMETh MECTO MpPH MOBBIIIEHHOM COAECPX AHUU B CTAJIM KUCIOPOJa, IPU 3TOM
OKHUCJIBl MOJMOJEHAa U BOJIb()paMa BeChbMa JIETy4d. TaKue 3JIEMEHTbl KaK TUTaH U
ATIOMHHUHN TaKXe UCMAPAIOTCA MPU BAKYYMHOM IJIABKE, HO BECbMA JIETKO OKUCIISIOT-
Csl M BCIUTBIBAIOT Ha TIOBEPXHOCTH paciuiasa [3].

BoccTranoBienne u yiajieHue HeMeTaJUIM4ecKUX BKiI4YeHuid. TepmMoauHamu-
YECKHUE pacueThl MOKA3bIBAIOT [4], UTO B YCIOBUSX BaKyyMa yIJIepOJ, HAXOIAIIANCS
B pacruiaBe, cnocobed BoccranaBimuBaTh Mn u Cr u3 okcumoB (MnO, Cr.03) u B
menbiei creneran Si u SiO2. [Ipu 3TOM yMEeHbIIASTCS KOJIMYECTBO KPYITHBIX HEME-
TaJUIMYECKUX BKJIIOYEHUU. J[1s1 BO3ZMOKHOCTH BOCCTAHOBJICHUSI TYTOIJIABKUX OKHUC-
70B Takux djemMeHToB Kak T1, Al, B, Ce, miaBky BeAyT HpHu MOBBIIICHHON TeMIiepa-
Type. YMEHbIIEHHUE KOJUYECTBA HEMETANIMYECKUX BKIIOYEHUH OOBSACHAETCS HE
TOJIbKO Oo0Jiee YCIEHIHBIM BOCCTAHOBJICHHEM M 00Jiee MHTEHCUBHBIM BCILJIBIBAHHEM
UX BMecCTe ¢ my3blpbkaMu raza CO, HO M CaMOCTOSITENIBHO B PE3YJIbTAaTe€ CHUKEHUS
BA3KOCTH METaJJIa U €ro NepeMeIINBaHusI.

[Tpu BakyyMHO# TJIaBKE METaJlJIa TPOUCXONUT pa3pylieHne GyTepOBKH B PE3Yib-
TaT€ MEXaHUYECKOTO BO3JICHCTBHUS KUJIKOTO METAJIA, MOBBIIIEHHONW JUCCOIUALNY B
BaKyyM€ HEKOTOPBIX KOMIIOHEHTOB, a TaK)K€ BOCCTAHOBJIEHHUE OTIEIBHBIX KOMIIO-
HEHTOB ()yTEPOBKHU MPU XUMHUYECKOM B3aMMOJEHCTBUU C AJIEMEHTAMH, HAXOMISIIH-
MUCSI B COCTaB€ CILIaBa.

B cBsI3M ¢ 3TUM co3/1aHa BO3MOXHOCTh BBITUIABKU C UCIIOJIb30BAHUEM BaKyyMHOM
VHTyKIIHOHHOMW TUTaBUIBHON ycTaHOBKH (Gupmbl Zhengzhou Brother Furnace Co. Ltd
(pucyHoK 1).

JUis co3pmaHusi CHEUANbHBIX TMOKPBITHH, YIYyYIIAIOMIUX H3KCIUTyaTallhOHHBIE
cBoiictBa JIKM, moryT ObITh MCHOJIB30BaHbl BBHICOKOHTpoNUiiHbIEe criaBbl (BOC).
JlaHHBIN KJ1acc MaTepuasoB MPEICTaBISIIOT COOON CIUIaBhbl, COAEpIKAIIUE OOBIYHO OT
5 1o 13 371eMEHTOB ¢ MPUMEPHO PABHBIMH KOHIICHTpausMu ot 5 10 35 ar. % [5].
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Pucynok 1 — Bakyymnasa 10-kunozpammosan uHOyKuuoHHas
naasunvhas ycmanoska pupmur Zhengzhou Brother Furnace Co. Ltd

B GonpmmmucTBe ciiyqaeB BOC monydaroT myTeMm IUIaBlI€HUsS MaTEepHalIOB C IO-
cleAyronlel HUX KpPUCTAUIM3alel B BaKyyMe€ C INPUMEHEHUEM HWHIYKIHOHHOTO
HarpeBa [6]. IIpu 3TOM, C 11€JIbIO TOBBIIICHHUS CTEIIEHH OJHOPOJHOCTH OTJIMBOK, MX
HEepeIUIaBiIsIIoT HECKOJIBbKO pa3. CIUTKH, MOJIyYeHHbIE B BAKyyMHOH ne4u, aepopmu-
PYIOT MPOKATKOM, MOCJIE€ YEro OHU FOTOBBI JIJIsl HAIJIABKM Ha KOMIIO3ULMOHHYIO IO/
J10XKKy. B pesynbrare mnosydaemblid Marepuan o00JaJaeT BBICOKON TBEPAOCTHIO,
POYHOCTHIO, U3HOCOCTOMKOCTBIO [7], XapakTepu3yeTcsi MOBBILIEHHON IMJIACTUYHO-
CTBIO NPHU HU3KUX TEMIEepaTypax, KOPPO3UOHHON CTOMKOCTBHIO, TEPMUYECKOW CTa-
OombHOCTHIO [10], YCTOMYMBOCTHIO K HOHU3UPYIONIUM H3IIYYSHHUSIM, KOTOpPhIE yITyd-
IIAIOT MIOBEPXHOCTHBIE XapaKTEPUCTUKH JETAIECH U3 JUTHIX KOMIIO3ULMOHHBIX MaTe-
pHUanoB.

VYHUKaIbHBIE CBOMCTBA MHOTOKOMIOHEHTHBIX BOC 00ycioBieHbl MposSBICHHEM
psaaom 3¢ dexToB [8]. OnuH U3 HUX CBA3aH C BBICOKOM SHTPOIUEN CIUIaBa, BTOPOM —
C UCKOKEHMSIMHU KPUCTAJUIMYECKOW PELIETKH, TPETUH — C 3aMeneHHON auddyzueit
KOMITOHEHTOB CILIaBa.

OddexT BBHICOKON SHTPONMHUH, ONMpPENESETCs YpOBHEM KOH(MUTYypallMOHHOW 3H-
Tponuu. [Ipy 3TOM MOMCK COCTaBOB BBICOKOAHTPONHUMHBIX CTAaOWJIBHBIX CIUIABOB
OCJIOXKHSETCS PSAZIOM 00CTOATENHCTB [8]. OHO U3 HUX 3aKITFOYAETCS B TOM, YTO TPH-
MEHUMOCTb 3aBUCHUMOCTEH, HAJEKHO OMUCHIBAIOIINX YCIOBUS CTaOMJIBHOCTH H7e-
AJIbHBIX PACTBOPOB, M0 OTHOLLEHUIO K PEaJbHBIM TBEPBIM PACTBOPAM HEOUYEBUIHA.

Hcnonb3oBanue Oonpioro yncia koMrnoHeHToB BOC BbI3biBaeT 3ppext ncka-
KEHUM KPUCTAJUIMUECKON PEIIETKU, KOTOPBI OOYCIOBJIEH pa3juyueM pa3MepoB
aTOMOB, 00pa3yrOIIMX MHOTOKOMIIOHEHTHYIO cUCTeMy. VckakeHus KpucTayinye-
CKOWM pEIIETKM B 3HAYMUTEJIBHOM CTENEHH ONPEACISIIOT YPOBEHb IPOYHOCTHBIX
cBoiictB BOC. Crenenp MCKaKEHU MUHUMAaJbHA MPU COCEJCTBE aTOMOB, OJHM3KHX
[0 CBOMM pa3Mmepam. B craBax, COCTOSIIIMX M3 aTOMOB, CYIIECTBEHHO pPa3jIMyaro-
HIMXCSA MO pasMepaMm, (GopMUpyloTCs Oojiee KPYIMHBIE IyCTOTBI — MEXAOY3JIHS.
B »oTux mycrotax MOryT pacmojaratbCs BHEAPEHHBIE aTOMbI, (HOpMHpYIOIINE
00J1aCTh JIOKAJIbHBIX HanpsbkeHud [8]. McTouHMKaMU MCKaKEHHUM SIBISIIOTCS TaKKe
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KPYITHBIE aTOMBI, PACTIOJIOKEHHBIE B y3J1aX KPUCTAJUIMYECKON PEUIETKH U OKPY>KEH-
Hble O0Jiee MEJIKMMHU aTOMaMH, MOJOKEHHE KOTOPBIX TaKKe COOTBETCTBYET Y3JIaM
pELIETKY.

3amemennas auddys3us OpeacTaBiseT co0oil TpeTuid 3PQeKT, OmpenesoHii
CTAOMJILHOCTH CTPYKTYPBI M KOMIUIEKC CBOMCTB BBICOKOSHTPOIMUHBIX CIUIaBOB. bia-
TONPUSATHOE BIUSHUE HU3KOW CKOpOCTH AU y3un OoTpa)xkacTcsi B MOBBIIICHUU TEp-
Mu4eckol u xumudeckoit cradbunpHoctd BOC [9]. B xauectBe (hakTopoB, 00BACHS-
IOUINX TOPMOKEeHUE AU(PPY3UOHHBIX MPOLECCOB, OTMEUAIOT UCKAXKEHUSI KPUCTAIUIH-
YECKOM pelleTKH U MHbIE 0cOOeHHOCTH, XapakTepHbie aiisa BOC [9].

[lepcnekTUBHBIMH MaTepHalaMU, BBIIIABISIEMBIMU C MOMOUIBI0 BaKyyMHOUW WH-
OYKIMOHHOW IUTABKHM, MOKHO Ha3BaTh TYTOIUIABKHUE CIUIABBI, HAIIPUMEP, CUCTEMBI
Cu — Ti — C. OcHOBHbIC 00JIACTH PUMEHECHUS CIUIABOB 3TOW CHCTEMbI — Pa3IMYHbIC
TUIIbl KOHTAKTHBIX COEIMHUTENIEH B aBTOMOOUIIECTPOCHUH, 3aMEHA OOBIYHBIX MEIHO-
OepUJUIMEBBIX CIUIABOB, MPUMEHSIONINXCS, B TOM YHCIE, B KaYECTBE MATPHIIbI IS
IIPOU3BOJICTBA JIMTHIX KOMIO3UIIMOHHBIX MAaTEpUANIOB, M3-3a PACTYIIErO CIpoca Ha
3aMeHy OepWJIIUSl C ero KpailHe BpelHbIMU cBoiicTBaMu. [lo mpuumHe TOrO, 4TO TH-
TaH CWJIBHO pearupyeT MoYTH CO BCEMH aTMOC(HEPHBIMH I'a3aMH, CO 3HAYUTEIbHBIMU
HOTEepsIMU KadecTBa M BBIXOJA TOJAHOI0, HEOOXOAMMO HCIOJB30BaHUE TEXHOJIOTHU
BaKyyMHON MHIYKIMOHHOM maBku. [Ipu 3TOM pomkHA OBITH MPEAyCMOTPEHA BO3-
MO>KHOCTb OJITHOBPEMEHHOM IUIABKU U 3aJIMBKU METajuia B popMmy.

beum nomydensr o6pasnbl cucreMbl Cu — Ti (70 % Cum 30 % Ti) + C. JlaHHBIC
o0pa31ibl ObUIA MCCIIEIOBAHbI C MOMOIIbIO CKAHUPYIOIIETO AJIEKTPOHHOTO MUKPOCKO-
na. Ha pucynke 2 nokazana ¢ororpadus odpasiia nociie BHILIABKH B UHIYKIIMOHHOM
BAaKyyMHOM IE€YH.
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Pucynok 2 — Mukpocmpykmypa u CneKkmp 0CHOBHBIX IJ1eMEHM 06 00pa3ua cucmembol
Cu-Ti-C

Pe3ynbTaThl CKaHMPOBAHUS MOKAa3ald, YTO MEAb KaK OCHOBHOW KOMIIOHEHT MarT-
puuHoro crmiasa (6onee 70 % mo macce), IPUCYTCTBYET OTHOCUTEIBHO PaBHOMEPHO
10 BCEW CKaHUPYeMOM ITOCKOCTH. OqHAaKo B 00JacCTAX NPUCYTCTBHS TUTaHA Haxo-
IsTCsl 00eIHEHHbIE UM 001acTH, TUTaH TakXke pacrnpezesieH paBHOMEPHO, HO €CTh U
BKJIFOUEHHS C €r0 MOBBIIICHHON KOHIIEHTpaluen, YTiepo, BBOJUMBIN JJis KapOuau-
3aI[M¥ TUTAHA, PACIPENEIICH PABHOMEPHO O IUIOIIAIN, YTO, CKOPEE BCETO, CBA3AHO C
€ro HU3KOW PEeaKIMOHHON aKTUBHOCTBIO C MEBIO.
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3akiouenue

[InaBka TYromjgaBKHUX CIUIAaBOB B MHIYKIMOHHBIX BAKYYMHBIX T€Uax MO3BOJISIET
3HAYUTENIbHO OTPAaHMYUTh KOHTAKT PAacIljlaBa ¢ aKTUBHBIMH Ta3aMH U3 aTMoOC(]epsl,
NOoOUTHCS TIIyOOKOM Jerasaluud MeTajljia, JaeT BO3MOXKHOCThH YJajdeHHUs] pacTBOPEH-
HBIX TIPUMECEH psiia IBETHBIX METAJIOB M BO3MOKHOCTh BBITIJIABKU BHICOKOTEMITIEpa-
TYpPHBIX TEPMOPEAKTUBHBIX CIIIABOB MPAKTUYECKH JIFOOOTO COCTaBa.

PaccMmoTpeHHbIe TpUMeEphl HE UCUEPITBIBAIOT BO3MOXKHBIE 0071acTH 3(h(PEKTUBHOTO
OPUMEHEHUS MOKPBITUH, CIIOCOOHBIX MOBBICUTH KA4€CTBO IMOBEPXHOCTH MaKpoOreTe-
POTEHHBIX JIUTHIX KOMITO3UIIMOHHBIX MAaTEpPHAIOB, OJHAKO CBUACTEIBCTBYIOT O
OOJBIINX TEPCIIEKTHBAX HMCIIONB30BAHMS ATHX CIIJIAaBOB MPH WU3TOTOBICHUU pPa3iny-
HBIX JeTalleld COBPEMEHHOM TEXHUKH.

Haun6Gonee 3¢ (HeKTUBHBIM M TEXHUYECKH I1€IeCO00pa3HbIM HA OCHOBAHHMH TTPOBE-
JICHHBIX MCCIICIOBAHUH SBJISETCS MCIOIB30BaHNE B KAYECTBE MAaTEPHUAJIOB IS TaKUX
MOKPBITUN BHICOKOAHTPOMUNUHBIX U BHICOKOM3HOCOCTOMKHUX TYTOIIABKUX CILJIABOB.

[TomrydeHHbIe SKCIIEPUMEHTATIbHBIE JAHHBIC MOKA3aJId, YTO HCIIOJIb30BAHUE BaKy-
YMHOW WHAYKIMOHHOW IUTABKH Jae€T BO3MOXKHOCTH IOJIYYECHHS CIUTABOB CHUCTEMBI
Cu — Ti — C 0e3 npuCyTCTBUSI paCTBOPEHHBIX B HUX Ta30B, B TOM YHCIE KHCIOPOA,
U, KaK pe3yibTaT, MoJy4yaeMble OTJIMBKHA 00JIaJJal0T BHICOKOM MIIOTHOCTHIO O€3 ra3o-
BOM MOpPUCTOCTU M pakoBUH. KauecTBO U MIOTHOCTH MOJIy4aeMOTo MaTepHala ornpe-
JEINSAIOTCS TUTIOM PACTBOPEHHBIX JIEMEHTOB M TEMIIEPAaTypHO-BPEMEHHBIM PEKUMOM
TUTaBKH.
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VJIK 621.83.06

METOAbI OHEHKA TOYHOCTH MPO®UJIA BETI'OBBIX TOPOXEK
IINTAHETAPHBIX MEXAHU3MOB C TEJJAMHU KAYEHUA

A. B. Kanumonog, k. m. H., doyenm, 0oyenm Kapeopvl MexHOI02UsL MAUWUHOCHPOECHUS],
benopyccro-Poccutickuil ynueepcumem, Moeunes, beaapycy, e-mail: kavbru@gmail,com

Pedepar

B crarbe paccMOTpeHBI BOIPOCHI OLIEHKHM TOYHOCTH HM3TOTOBJICHHMS U KOHTPOJIS
npoduisi 0ErOBbIX MHOTONIEPUOIHBIX IOPOKEK IMIIAHETAPHBIX PEIYLUUPYIOIIUX MeXa-
HU3MOB C TeJaMu KadueHus. Pa3paboTaHbl METO/bI OLIEHKA TOYHOCTH MPO(UIIsT MHO-
TONIEPUOHON JTOPOKKHU C UCIOJb30BAHUEM TEXHOJOTHMU KOOPAWHATHBIX U3MEPEHUM
Ha KOOPJAWHATHO-U3MEPUTEIIBHON MallUuHE. MeTObl 3aKII0YaOTCs] B U3BMEPEHUU U3-
TOTOBJICHHOTO PEAThbHOTO TPO(HIT MHOTONEPHOTHON TOPOKKH C HEKOTOPHIM JIH-
HEWHBIM I11aroM, MOJYYEHUH MacCHBa KOOPJWHAT TOYEK Mpoduis B pe3ysbTaTe U3-
MEPEHHUI U MPOBEJACHUH BBIYUCICHHUI MOTPEUTHOCTEH POl TOPOKKHA B COOTBET-
CTBUM C HA3HAYCHHBIMU IMOKA3aTEISIMU TOYHOCTH, XapaKTEPU3YIOLIIMMU YIIIOBOE IO-
JIO’KEHUE KOOPAUHAT TOYEK U JTUHEWHOE OTKJIOHEHUE npoduiisa 1opoxku. Paspadora-
Hbl KOMITBIOTEPHBIE MPOrpaMMBbI JI1 00pabOTKU IKCIEPUMEHTATBHBIX PE3yJbTaTOB
U3MEpPEHUN U pacueTa MOTPETHOCTEH, ONPEACNAIONINX TOYHOCTh MPOUIIsS MHOTOTIE-
PUOTHON MOPOXKKH. JIJIsT OTCHKM BIWSHUS TOYHOCTH HM3TOTOBJICHHS Mpoduis Oero-
BBIX JIOPOKEK HA KWHEMATUYECKYIO MOTPEIIHOCTh MIAHETAPHBIX MEXAHU3MOB C TeJa-
MU Ka4€HUS MCHOJb30BAJICA T'apMOHUYECKHM aHAIU3 C MOCTPOCHUEM aMILIUTYIHO-
YACTOTHBIX CIIEKTPOB KUHEMATHYECKUX MOTPEIIHOCTEN YCTaHOBJICHHBIX ITOKA3aTEIICH.

KioueBble ci0Ba: GeroBass MHOTOIIEPUOAHAS IOPOKKA, METObI OLICHKU TOYHOCTH,
NOKa3aTeIu TOYHOCTH, IJIAHETAPHBIE NTEpeJayn.
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