NPOIUIABIISIETECA  MIHIMAJIbHO, BIACTUBOCTI MOKPUTTS 3HAYHMM YHHOM 3ajeXxarb BiX
BJIACTUBOCTEH MPHUCAIKOBOIO MaTepiaiy.

[ap mokpuTTs, 3)OpMOBaHUI HPU BHCOKUX IIBUAKOCTSIX HAIUIABICHHS, HE 3aBXKIU
BiJINIOBiTa€ BCIM BUMOTaM SIKOCTI B HACJIIJIOK ICHYBaHHS HECTaOLILHOCTI IPOIIECY.

[Tpu nazepHiii 00poOIi crami 3 Bmictom Byriemto 0,1% ta marniro 0,02% B 30HI
HarpiBy, /ie TeMIIepaTypa MPEeBUIIYe TeMIepaTypy IUIABICHHS CTall, 3aiKCOBaHO CTPYKTYpY,
10 CKJIAJAETbC 3 MapTEHCUTY Ta (Eeppury — THUIOBY Ui HEMOBHOTO TapTyBaHHS
JOEBTEKTOINHUX cTaneil. 30epexeHHs TYT (eppuTy, HWMOBIPHO, TMOSCHIOETHCS MAaJOlo
TpHUBAJICTIO J1a3epHOi 00poOku. Ilpu mpomMy TBepaicTh (QepUTy MOCTiHA MO TIUOUHI 30HH
HarpiBy, a TBEpHICTb MAapTEHCUTY 3pocTae 3 TriauOuHO0. OCTaHe MOXKHAa TOSCHUTU
3MEHIICHHAM 3€pEH AayCUTEHITY NpU 3HIDKEHHI TEeMIIepaTypd Ja3epHOro HarpiBaHHS Yy
rMOMHY 30HM Ta BIANOBIIHUM 3MEHIICHHSIM PO3MIpIB MakeTiB # pelok MapTEHCHUTY, ILIO
YTBOPIOETHCS TIPU CaMOTapTyBaHH1 CTaI.

Jlist cTBOpeHHs OUThIN CTa0lIBPHOTO Ta KEPOBAHOTO MPOIIECY BUKOPHUCTOBYIOTH CXEMY
00poOKH ABOMA MOCIHIIOBHUMH Ja3epHUMH POMEHAMHU. [Ipu boMy Ja3epHi My4yKH MOXKYTh
OyTH OTpHUMaHI K 3 OJIHOTO TEXHOJIOTIYHOTO Jla3epa, METOJIaMU BiITaTY>KeHHS, TaK 1 3 JIBOX
PI3HUX, €HEPreTUYHI Ta IeOMETPUYHI MapaMeTpu SKUX MOXYTh BiApi3HATHCH. LIBuaKicTh
OXOJIOJDKEHHSI PETyJIIOEThCS 33 PaxyHOK 3MIHM BEJIMYMHHM 3alli3HIOBaHHS MDK JBOMa
Ja3€pHUMHU ITyYKaMH, Ta 3MIHOIO I'YCTUHHU MOTYXHOCTI IPOMEHS, 1110 CKaHYE.

BukopucTaHHs ABOIPOMEHEBOI CXEMH J1a3epHOi 0OPOOKHU MOKpAILY€E SKICTh MOKPUTTS
Ta pe3yabTyIoui (pi3UKO-MeXaHIuH1 XapaKTepUCTUKH 00poOIeH0l MOBEpXHI IeTalll.
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MOKJINBOCTI 3ACTOCYBAHHA BUITPOMIHIOBAHHS ITOTY?KHUX
BOJIOKOHHUX JIA3EPIB VIS TEPMOJE®OPMAIINHOI'O CIIIKAHHA
IHCTPYMEHTAJIBHUX KOMIIO3UTIB 3 HTM

[Tonut pUHKY 3HAYHO TMEPEBUUIYE MPOJYKTHBHICTH CY4YaCHOTO BHUPOOHHIITBA
IHCTpYMEHTY, OCHAaIIeHOro piKydynMu enemMeHTamMu 3 HTM, 30kpemMa TOHKHX BIIpPi3HHX
KkpyriB. Ilpyu BUrOTOBJIEHHI alIMa3HOTO IHCTPYMEHTY BHKOPHCTOBYIOTHCS 3B’S3KH Ha OCHOBI
JIETKOIUIABKUX KOMIIOHEHTIB, II0 CYTTEBO OOMEXYE MOXJIMBOCTI HOro ONTUMAIBHOTO
BUKOPUCTaHHA JUII OOpOOKM IIMPOKOi TamMM KOHCTPYKLIMHMX MartepiajiB 3 PpI3HOIO
TBEPIICTIO, 3 PI3HUM XIMIUHUM CKJIAJOM 1 3 IHIIUMH OCOOTUBOCTSIMHU.

VY OGarathox Bumagkax 3epHa HTM HemZOCTaTHbO MIIIHO YTPUMYIOTHCSI THUMH
3B’sI3KaMH, K1 ITUPOKO BUKOPUCTOBYIOTHCS MPU BUTOTOBJIEHHI IHCTPYMEHTIB, 110 OOMEXY€
NPOAYKTHBHICTh Pi3aHHS, CTIHKICTh IHCTPYMEHTY, CIIpHs€ MiJABUIIECHHIO BUTPAT 3€PEH 3€peH
HTM, Baprocti 06poOku. 3i 3MEHILIEHHSIM TOBIIMHM HIapy, BMiurytouoro 3epHa HTM, pizko
3HUXKYETbCS MOTO MIIHICTh. [CHYIOUM METOIY BUTOTOBJICHHS IHCTPYMEHTAIBHUX KOMIIO3UTIB
MalOTh BUCOKY TPYIOEMHICTh Ta, BIIMOBIJHO, BUCOKY BapTICTh, 0OMEXKEHY NPOAYKTHUBHICTb,
110 MOB’S3aHO 3 TEMIEPAaTYpHUMHU YMOBaMH B 30HI pizaHHA. OKpiM TOro, ICHYIOUM METOAU
CHIKaHHA HEe J03BOJISIIOTH KepyBaTH po3TamryBaHHsAM 3epeH HTM B iHCTpyMEHTaJIbHOMY
11api, TUM OUIbLIE - CTBOPIOBATH OJTHOPSAHI OararomapoBi IHCTPYMEHTH.

[TosiBa Ha PUHKY BOJIOKOHHHX JiazepiB, K.K.A. sIKuX craHoBUTH 40-50%, oGymoBiioe
HEOOXIIHICTh MPOBEACHHS JOCTIHKEHS MOXKIUBOCTEH X 3acTocyBaHHA A crikanas HTM
BMIIIYIOUHUX KOMIIO3HTIB.

["'0;10BHOO METOI0 POOOTH € po3poOKa Mpolecy TepMoIePpOpPMaLiiHOTO CHIKaHHS
IHCTPYMEHTAJIbHUX KOMIIO3UTIB 13 HAATBEPAUX MaTepiaiiB B BUKOPUCTAHHAM
BUIIPOMIHIOBaHHS BOJIOKOHHHUX JIa3epiB.
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Jliis nocsirHeHHS 11i€1 MeTH HeoOXiTHO BUPIIIUTH HACTYITHI 3aB/IaHHS:

1. Po3pobutu crnoci6 Ta cxemy tepmozedopmariitHoro crikanast HTM Bminryrounx
KOMIIO3MTIB 3 3aCTOCYBAaHHSM BUIIPOMIHIOBAHHS BOJIOKOHHOTO JIa3epa.

2.CTBOpUTH EKCIIEPUMEHTAbHUI CTEHJ Ha 0a3i MOTY)KHOTO BOJOKOHHOTO Ja3epa,
OCHACTHUTHU HOTro HEOOIAHOIO anapaTypolo sl KOHTPOJIIO MapaMeTpiB MpoIiecy.

3.3anpoeKTyBaTH, BUTOTOBUTH Ta HAJIATOJUTH HEOOXITHE TEXHOJOTIYHE OCHAIIECHHS
(mo3yrounii TPUCTPIA, cHCTeMH BBEACHHS macTononioHoi cywmimi HTM Bwmimryrounx
MOPOLIKIB, IO CIIKAIOTHCS, Ta aJANTHBHOTO KOHTPOJIIO PE3YNIbTATIB 0OPOOKH.

3.Bu3HaunTH OCHOBHI 3aKOHOMIPHOCTI BIUIMBY PEKUMIB TEIJIOBOI Ta JUHAMIYHOI il
Ha po3MipHi Ta sikicH1 Xapakrepructuku HTM BMmimyrounx mapis.

[TonepenniMu TOCHiKEHHAMU OYyJIO BCTAaHOBJEHO, L0 MpuU Oe3nocepenHid il
Ja3epHOr0 BUMPOMIHIOBAHHS HA alMasH, siK 3 JA0BkWHOIO xBwiai 1,06 mkm, Tak i 10,6 mkmM,
Ba)XKO BU3HAYUTHU KUIbKICTh Oe€3MocepeHbO MOTJIMHYTOI €Heprii, TeMmeparypy ix HarpiBy.
Tomy Tpeba 3acTocoByBaTH K IpsiMe, Tak 1 modiune HarpiBanHs 3epeH HTM po3mnaBneHum
Ja3epHUM BUIIPOMIHIOBAHHSAM METAJIOM. 3Ba)KAaIOUM Ha Te, 110 3epHa KyOiuHOTO HITpiay 6opa
(KHB) nobpe nornunatoTs BunpoMintoBanHs sk CO2, Tak i YAG:Nd nazepiB, 3arpornoHOBaHO
Croci0 3MEHIIEHHS IX TeIJIOBOr0 HaBAaHTA)KCHHS HAHECEHHSM Ha 1X MOBEPXHI CHelialbHUX
MOKPUTTIB. Y SIKOCTI 3B’3yI0YOr0 JOLUILHO BUKOpUCTOBYBaTH nopouku Co, cuctem Cu-Sn,
Cu-Sn-Co, cmaasi I[IC12HBKC1 (ocuoBa Ni), XTH (ocHoBa - ctanmp 12X18H10T+ TiB,+
CI’Bz).

Mix 3epHamMHu anMasiB 1 3aKpUCTAIM30BaHUM PO3IUIABOM ICHY€ TOCTATHHO HIUTBHUMN
KOHTakT. Han3Bu4ailHO BHCOKI IIBMJKOCTI JIa3€PHOTO HArpiBy Ta JIOKAIBHICTH IMPOLECY
3abe3neuyioTh (pOopMyBaHHS BHCOKOJMCHEPCHUX CTPYKTYp 3 PIBHOMIPHUM PpO3MOJLUIOM
Jerylounx eneMeHTiB. JlazepHe BUIPOMIHIOBaHHS MOXJIIMBO BHUKOPHCTOBYBaTH IS
MIABUIICHHS SKOCTI KOMIIO3UTIB, CIEUEHUX TpaAulifHuUMU crnocobamu. JlocmimkeHHs
aJIMa3iB, sIKi HarpiBaJMCh MOOIYHUM CIIOCOOOM NPH PI3HUX 3HAYEHHSAX T'YCTHHI MOTY>KHOCTI 1
yaci onpomiHioBaHHs a0 Temnepatyp 1500-1600°C na moBiTpi mokaszaiu, 110 ICHYIOTh MEBHI
o0JacTi pekUMiB ONMPOMiHIOBaHHS (I'YCTHHA MOTY)KHOCTI 1,4X107—5X107BT/M2, yac mii 0,2-
0,4c), B Mekax SIKUX aJMa3d MPAKTHYHO 30epiraroTh BUXiAHY MilHICTh. L{i o0macTi Ha criaiini
IpeJCcTaBjeH] NPIMOKYTHUKAMU PI3HOTO KOJIbOPY. 3a MeKaMH X objacteil BinOyBaeThCs
TPILIIHOYTBOPEHHS Ta PyHHYBaHHS ajdMa3iB a0o TX OKUCIIEHHS.

JlocikeHHsT IpoleciB Ta CTPYKTYp Ha TpaHMIl “aJMas-3B'A3Ka’ MOKa3ajH, L0 MpH
NEBHUX YMOBax Ha TOBEPXHI ajiMa3iB YTBOPIOIOThCS IUTIBKM ToBUIMHOIO 150-400A, sxki
MmicTaTh Co, B iHmwux Bumankax Co 1 WC, ski cnpusiioTh MiABUIIEHHIO 3MOYYBaHOCTI
MOBEPXHI ajiMa3a 3B’S3K0I0, Ta MIIIHOCT1 YTPUMaHHS iX HEI0, BUKOHYIOTb 3aXHCHY POJIb.

[Ipy cmikaHHi anMa30BMIMIYIOYMX KOMIIO3UTIB, BHUTOTOBIEHHX 13 IIUXTH, SKa
3HaXOAMJIach y BUIBHOMY CTaHi, YTBOPIOBAIKMCH BAIMKH, PO3MIpaMu 1 (HOPMOIO SIKUX TPYTHO
KepyBaTH. Jlo TOro » Majno micue i3-3a pi3HMLI Y MUTOMIH Ba3i 30CEpeKCHHS alMa3iB Ha
MOBEPXHI PO3IUIABY 3 YTBOPEHHSIM PETYJISIPHUX TPYIL.

HaBeneni  pe3ynpTaTM  cTald  OCHOBOI  CTBOPEHHS  NpOIECY  JIA3epHOTO
TepMmoaeopMallifHOTO  CHIKaHHA  aJMa3oBMillyrounx KomnosutiB. CyTe  mpouecy
3aKJIIOYA€THCSI B TOMY, IO JIa3epHE BHUIIPOMIHIOBAaHHS B IMPOIECi BIJHOCHOTO pPyXy
pO3IUIaBIis€ TOHKHH IIap METaleBOl OCHOBH. B yTBOpeHHi po3IiaB MOJA€THCS MOPOLIKOBA
CyMIIl 3B’SI3KM 1 ajMa3iB, sIKA TAKOX IUIABUTHCS 1 MOTIM KPUCTANI3YEThCS, YTBOPIOIOUU
TOHKHMH IIap CIUIABKU 3 OCHOBOIO, Y MOIEPEIHIM HIApOM, Ta LIap CIIEYEHOTO KOMIIO3MTY.
dopma Ta po3Mipu aIMa30BMILIYIOHYOTO Iapy 3a0e3MeuyrThCs 3aCTOCYBaHHAM (POPMYHOUNX
MaTpHllb, B SKHX IIe Traps4ydid KOMIIO3UT Ha TMEBHIA BiICTaHI BiJ 30HU CHIKAHHS
YUIUTBHIOETHCS 1€(OPMYIOUHM €IEMEHTOM.

3ampornoHoBaHi  JBa CHOCOOM  JlazepHOTO  TepMojedopMarifHOro  CIiKaHHS
KOMIIO3UTIB, SIKI BIIPI3HAIOTHCS HANPSMKOM HApOIIyBaHHS aJMa3BMILyIOUUX IIapiB.
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[IpyHOMTIOBI Ta TEXHOJOTIYHI CXeMH peaii3alii paIialbHOTO Ta BICEBOTO JIA3E€PHOTO
TepmoiehopMaIlifHOTO CITIKAaHHS HaBe/IeH1 Ha IUX ClIaiijax.

Jliss BUKOHAHHS JIOCHIPKEHb, IIOB’S3aHUX 3 PO3POOKOI0 TpOIEeCy Ta CHOCOO0iB
palialbHOTO Ta BICEBOIO CIIKaHHS aJIMa3BMIIIYIOUUX KOMIIO3UTIB OyJlO CTBOpPEHO
eKCIIEpUMEHTAIbHUN CTeHA Ha 0a3li MOTYXHOro emnektporasopospsaHoro CO; masepa 3
HEOOX1THOI0 KOHTPOJIBHO-BUMIPIOBATHHOIO allapaTyporo Ta TEXHOJOTIYHUM OCHAILICHHSIM.

IIpy  jmocnmiKeHHI  mpoLecy  Ja3epHOro  TepMoJehOpMaLIfHOrO  CHIKaHHS
aJIMA30BMILYIOUMX KOMIIO3UTIB HOTO OYyJIO MpPEeNCTaBJIEHO, K TEXHOJOTIYHY CHUCTEMY 3
NPUYMHHO-HACTIIKOBUMH 3B’ I3KaMH MDK yciMa (hakTopaMu 1 HapaMeTpamH.

JIns BU3HAUGHHS TEIUIOBOTO CTaHy (pIBHSA Ta PO3MOJALLY TEMIIEpaTyp) KOMIIO3HUTY,
METaJICBOr0 KOPIYCY IHCTpYMEHTa Ta (GOpPMYI0Y0i MaTPHIll y 3aJI€KHOCTI BiJ] €HEPreTUYHUX
napaMeTpiB BUIPOMIHIOBaHHS, IIBHJAKOCTI BiIHOCHOTO pyxy, po3MipiB Ta (opmu
MOTIEPEYHOr0 Mepepi3y MPOMEHs Ha MOBEPXHI POKYCYBaHHS, TEIIO(DI3UUHUX XapaKTEPUCTHK
MaTtepiaiiB, sIKi OPOMIHIOIOTBCA, iX BUXIIHUX TemIieparyp, Oyjao po3po0eHO MaTeMaTH4Hy
Mozenb. Y SAKOCTI MareMaTHyHoi Mojeni Oyjo BHUKOPUCTAHO TPHUBHUMIpHY HENIHIHHY
HECTallIOHAPHY 33/1a4y TEIUIOMPOBIIHOCTI 3 3aCTOCYBaHHIM Yy3arajJbHEHO1 IOCTAaHOBKHM 3ajaui
Credana. /Iy miIBUILIEHHS TOYHOCTI PO3PaxXyHKIB 1 CKOPOYEHHS 4Yacy OOYHUCICHHS OyIo
3aCTOCOBAHO OPHUTIHAIBHUI aJIrOPUTM aJlalTyBaHHs PO3TALIyBaHHS HEPIBHOMIPHOT CITKH, sKa
HOCTIMHO 3MIHIOETBCS B 4aci 1 mpocTopi (MepeMillyeThCsl 3 TEMIIOBUM JHKEPEIIOM).

3a J0MOMOT0I0 MaTeMaTHYHOTO MOJICNIOBAHHS Ta EKCIEPUMEHTAIbHUX JIOCIIIKEHb
Oyl0 BH3HAYEHO EHEPreTHYHI MapaMeTpu Ja3epHOrO OINPOMIHIOBAHHS, YMOBHU Ta
XapaKTepUCTUKU 110/1a4l MOPOIIKOBOrO0 MaTepialy, KIHeMaTHKa BiTHOCHOTO pyXy NMPOMEHS i
3aroTiBJi, BHM3HAYEH1 Jlala30HM 3MIHIOBAHHS BEJIMYMHM Je(pOpMYIOYOro 3yCH/UIA Ta
KOOPAMHATH TOYKH HOr0 MPUKIaJaHHs, sIKi 3a0€31eUyl0Th OTPUMAaHHS KOMIIO3UTY MOTPIOHOT
SKOCTI.

YK 621.791
Kyracesuu C.O.,ctyn.; I'onosko JI.®. npod. a.1.H.; bnomunun M.C. ac.

MOKJIMBOCTI 3BACTOCYBAHHS IHI[YKIIIIZIHOFO HAT'PIBAHHA ITPU
KOMBIHOBAHOMY JIABEPHO-IHAYKINIMHOMY HAIIJIABJIEHHI

3HayHa yacTKa BiJMOB MAIIIMH, 110 MPAIIOIOTh B YMOBaX il a0pa3uBHUX 1 arpeCUBHHUX
CepeIoBUIL, BUCOKHMX TEMIlepaTyp Ta THUCKIB, Oe3lOocepesHbO IMOB's3aHa 31 3HOIIYBAHHSIM
KOHTAKTYIOUMX TOBEPXOHb JIETajiel, BTpaTol reoMeTpuuHux (opM i po3mipiB. o Takux
Jetaneid MOJKHa BITHECTH JIONATKH ra30BHX TypOiH, 10 HpalioioTh npu temneparypax 900-
1OOOOC, Iii arpecMBHOTO Ta30BOTO TMOTOKY ¥ aOpa3WBHHUX YacTOK, MiAMN'ATHUKH
TypOoKoMIIpecopiB, Harndu OypoBUX OJIIT, KOJIHYACTI i pO3MOAUTBHI By IBUTYHIB U iH.

Ham3BuuaitHO eQeKTMBHMMHU CIOCOOaMHM PEMOHTY CHpAIbOBAaHUX JeTaned s
NPOJOBKEHHS TPUBAIOCTI IX eKCIUTyaTalii € TexHoJjorii BigHoBIeHHA. LlimecmpsimoBaHa
3MiHa (i3UKO-MEXaHIYHUX BIACTUBOCTEH MOBEPXHEBHX IIApIB AeTajeil MAIINH, BiTHOBICHHS
ix po3MipiB 1 ¢opmu € 001acTIO €PEeKTUBHOTO 3aCTOCYBAHHS JIA3€PHOTO a30MOPOIIKOBOTO
HaIlJIaBJICHHS.

OpHak BUCOKa BapTICTh €HEPrii Ja3epHOTO BUIIPOMIHIOBAHHS Ta iICTOTHE 301UIbILIEHHS
co0iBapTOCTI HAIJABJIEHHS NpHU 30UIbIIEHHI NMPOAYKTUBHOCTI IMpoLecy oOMexye o0nacTh
BUKOPUCTAHHSA I1i€1 TEXHOJOr1L. Y 3B'SI3Ky 3 UM PO3BUTOK OTPUMAJIM HAYKOBI JOCIIKEHH,
COpsIMOBaHI Ha TOMIYK CcMOCOo0IB  3HIKEHHS  COOIBapTOCTI  MPOIECYy  JIa3epHOTO
ra3onopoIIKOBOIO HAIIABJIEHHS 32 PaxXyHOK BUKOPUCTaHHs OUIbII AEHIEBHX JOMOMDKHHUX
JOKEpes eHeprii.
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