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CYYACHI JOCIIIPKEHHSA TA PO3POBKU IE3 im. €. O. [IATOHA
B TAJTY3I 3BAPIOBAHHS TA CITOPIJTHEHUX TEXHOJIOI'TIA
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[IpencTaBneHo psi HOBUX po3pOOOK [HCTUTYTY eeKTpO3BapIOBaHHS, CTBOPEHUX OCTAHHIM 4acoM, a caMme, TeXHOJIOTil Ta 00az-
HaHHS JUIS 3BAPIOBAHHS 13 3aCTOCYBaHHSAM BUCOKOKOHIIGHTPOBAHUX JKEPEIl €Hepril — IUIa3Mu, Jiazepa, elIeKTPOHHOTO IPOMEHSI.
CTBOPEHO TEXHOJIOTI{ A1 3BapIOBaHHS TPYO, TUTaHY BEIUKUX TOBIIHMH, AJIFOMIHIEBO-JIITIEBUX CIIIaBiB, BACOKOMIITHUX CTaJCH.
Po3pobneno mapodasHi TeXHONOTI] OTpUMaHHSI HAHOCTPYKTYpOBaHUX MaTepiaiiB AJIs 3BapIOBaHHS KOMIIO3UTHUX MaTepiaiB Ta
iHTepMmeTaniaiB. CTBOPEHO TEXHOOTT Ta 00 HAHHS IS 3BAPIOBAHHSA Ta Pi3aHHA M1 BOIOIO, HOBUH €IEKTPOHHO-IIPOMEHEBHI
IHCTPYMEHT JAJIs 3BapIOBAIbHUX POOIT Y BIAKpUTOMY KocMoci. J{JIs MiABHUIIEHHS JOBrOBIYHOCTI Ta HaJAIHHOCTI 3BapHOTO IIIBa
3aMpoNOHOBAHA MiC/IA3BapIOBaIbHA 00pOOKa — IMITyJIbCaMH €JIEKTPUYHOTO CTPYMY BHCOKOI IIIIBHOCTI Ta BUCOKOYACTOTHE
MeXaHiYHe MPOKOBYBaHHS. /711 KOHTPOJIIO SKOCTI 3BapHUX KOHCTPYKIiH CTBOpPEHO NK(ppoBe 00IaAHAHHS Ha OCHOBI BUCOKOUYT-
JIUBUX TBEPAOTLIBHUX MEPETBOPIOBAUIB, a 1L BUPOOIB CKIIaIHOI TE€OMETPii — MPOMHCIOBUI pOOOT 3 CHCTEMOIO TEXHIYHOTO
30py. Po3pobneno HOBHil crioci® BUpOIyBaHHS MOHOKPHCTANIB TyTromaBKuX MeTaliB. [IpeacraBieHo HOBy amaparypy s
3BapIOBAHHS KUBHX TKaHHUH. biOmiorp. 28, Tadmn. 2, puc. 25.

Knwuoei cnoea: 36aposanns niamose, iazepue, e1ekmpoHHo-npomMenese, KOHMaKkmme, mumat, aiOMIiHI€80-1imiesi
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cnaaesu, /MiL;HiCmb, KOHmMpOJib AKOCMI, HANJIABNEHHS, MOHOKpUcmaiu, 36aprO6aAnHs HCUBUX MKAHUH

3BapIOBaHHA 1 CIIOpPiJHEHI TEXHOJIOTil HUHI MOCTIH-
HO 1 cTaOlIbHO PO3BHMBAIOTHCA. 3 X 3aCTOCYBaHHSIM
MIPOMHUCIIOBO PO3BHHEHI KpaiHW CBITY BHPOOIIIOTH
OlybIlle MOJIOBUHU CBOTO BAaJIOBOIO HAllOHAJILHOIO
IIpONyKTy. BrieBHEHO pyxaro4uuch BIiepea, 3BaproBaH-
HS yBiHIIuio B yci cepu xutts nroauan. BoHo mu-
POKO BHKOPHCTOBYETHCSI HE TUIBKH B MPOMHCIOBOCTI
Ta OyJIBHUIITBI, & TAKOXK W y BUPOOHUIITBI MTOOYTOBOT
TEXHIKH, CIIOPTUBHOTO iHBEHTAaps1, CTBOPEHHI BUPOOiB
00pa30TBOPUOro MUCTELITBA Ta HABITh MeAMLIMHI. Bee
e J03BOJISIE CBITOBOMY 3BapIOBAJIbHOMY TOBAPHCTBY
KOHCTaTyBaTH, II0 CydYacHI TEXHOJIOTil 3BaprOBaHHSI
HE TIJIBKU 3aCTOCOBYIOTHCS Y MarepiailLHOMY BUPOO-
HUITBI NPOAYKIi, ajiec ¥ BILUIMBAIOTh Ha IiJBHUILCH-
HSl SIKOCTI YKHUTTS JIFOJMHU Ta CIPUSIIOTH JOCATHEHHIO
CTaJIOr0 PO3BHUTKY CYYacHOTO CYCITIJILCTBA.

AHami3 TeHJEHII PO3BUTKY TIIO0AIBHOTO PHHKY
3BapIOBAJIbHOI TEXHIKH CBiTIUTH, IO 1 HaJal TeX-
HOJIOTii 3BaproBaHHS OyayTh HAHOIIBII MOIIMPEHI.
3HAYHO 3pOCTaTUMYTh MOTPeOU B eHepro3depiraro-
YHMX TEXHOJIOTISIX 3BAapIOBAaHHs, 10 0a3yIOThCS Ha BU-
KOPHCTaHHI BUCOKOKOHLIEHTPOBAHOI €Heprii — 1uias-
MOBOI, JIA3€pHOI, EJIEKTPOHHO-IIPOMEHEBOI, a TAKOXK
riOpuaHUX JKepenax eHeprii. ABToMaTu3alis Ta po-
00TH3aLlisl POIIECiB 3BAPIOBAHHS MOLUIMPIOBATUMETh-
csl 1 craHe y Haroai Tam, e BOHA HaiOinbm edex-
THUBHA. 3aCTOCYBaHHS! HOBUX KOHCTPYKTUBHUX (OpM
JIO3BOJIUTH YIOCKOHAIMTHU 3BapHi KOHCTPYKIIi, a 3HH-
JKEHHsI X METaJ0EMHOCTI 320€31eYUTh BUKOPUCTAHHS
cTalei 1 crutaBiB Okl BHCOKOT MinHOCTI. [IpoTre He
Tpeba 3a0yBaTH MPO BUMOTH HAMIHHOCTI, JOBTOBIU-
HOCTI Ta SKOCTI 3BApHUX KOHCTPYKITIH.

©b. €.I1ATOH, 2018

[lepcrieKTUBHUMH € IOCIHIIKEHHS Ta po3po0-
KM [HCTUTYTY eJIeKTpO3BapIOBaHHs, sIKIi BAKOHAHO B
OCTaHHI POKH 3 ypaxyBaHHSM TEHICHIIH PO3BUTKY
Cy4YacHUX HaIlpSIMKiB 3BapIOBaJIbHOT HAYKHU 1 TEXHIKH.

[1nazma ik BHCOKOKOHILIEHTPOBaHE JHKEPEJIO CHEep-
ril 3HaXOAUTH BCE OLJIbIIIE 3aCTOCYBAaHHS Y 3BapIOBaH-
Hi Ta CIIOPiTHEHNX TEXHOJOTisIX. B [HCTUTYTI enek-
tpo3BaptoBanHs (IE3) 3aiiicHeHo psi po3po0oK, siKi
Jalid TapHi pe3yabTaTd. [[iABUIUTH TEXHOIOT1UH] 1
TEXHIKO-CKOHOMIYHI ITOKa3HUKH TPOIIeCY 3BapIOBaH-
HSl TOBCTOI'O METaly J03BOJIMIIA PO3pOOIeHa TEXHO-
JIOTisT MIBUAKICHOTO IJIA3MOBOTO 3BAPIOBAHHS CILIABIB
TOBIIIHOO JI0 12 MM 3a OJWH MPOXiJa 1 3BaproBaJIbHE
o0rnaTHaHHs — 3BapIOBAJIbHI TUIA3MOTPOHN OPUTiHAIT-
HOI KOHCTPYKLLIi, MJIa3MOBHH MOIYIJb, CUCTEMa Kepy-
BaHH:I 32 JIOTIOMOTOI0 ITPOTrPaMOBAHOTO JIOTTYHOTO KOH-
TpoJiepa 3 MOXKIIUBICTIO 1HTEerpauii 31 3BaproBajJIbHUM
poborom. ObnasHaHHS 3a0e3meuye MOXKIUBICTh POOO-
TH 3 PI3HONOJISIPHUMH IMITYJTECAMH CTPYMY 3 331aHOI0
(opMoI0 XBHUII, 3 TTIABHUM PETYJIIOBaHHSM 1 TUCKpET-
HHM PETYJIIOBaHHSIM TPUBAJIOCTI IMITYJIBCIB Ta May3 MixK
HYMH B IIIUPOKOMY JIiara3oHi, a TAaK0K MOMKIIUBICTb PO-
00TH Ha TIOCTIHHOMY Ta IMITYJIbCHOMY CTPYMi IpsIMOT
Ta 3BOPOTHOI MOJSIPHOCTI. Y TIOPIBHSHHI 3 TPAIUIIiN-
HUM nporecom jyrosoro TII' 3BaproBaHHsI 1LIOB, OTPH-
MaHUWi ITa3MOBUM 3BapioBaHHAM, Mae Ha 40 % mMeHIry
LIMPUHY Ta Macy METally, 1[0 HAIUIABIISETHCS, a TAKOXK
OinbII APIOHOMMICTIEPCHY Ta OMHOPITHY CTPYKTYPY 30HH
crutaBneHHs. [lpy boMy BeMUMHA MOTOHHOT eHepril
3MEHIIYEeThCs B 2,5...3,0 pa3u, a 30Ha 3HEMIITHEHHS —
B 1,5.

3HaYHUM JIOCATHEHHSIM OCTaHHIX POKiB € CTBO-
peHHS T10pUIHOTO MIa3MOBO-1YTOBOTO 3BapIOBaH-
Hs [1, 2]. O0’eqHaHHS IBOX 3BApPIOBAJILHUX JKEPEI

ISSN 2415-8445 COBPEMEHHAS SNEKTPOMETANMYPIUA, Ne 4 (133), 2018 5



MATOH 100

Puc. 1. Cxema riGpuHOroO 3BaprOBajbHOrO MIa3MOTpoHa: 1 —
JIyra IJIaBKOTO eJIEKTPOo/a; 2 — MYHJIITYK IUIAaBKOTO €JIeKTPOAa;
3 — crucHyTa Jtyra npsimoi 1il; 4 — TpyO4aTHil eIeKkTpo mias-
MOTpOHA; 5 — IIa3MOCTBOPIOIOUE COILIO; 6 — 3aXHCHE COILIO;
7 — 3BapIOBaHMI 3pa3oK

JKUBJICHHS 3a0e31euye OiIbIy IHOUHY HPOTLIaB/ICH-
HS OCHOBHOTO MeTaiy. Po3pobnena TexHomoris 3Ba-
pIOBaHHS CTael Ta aJIOMiHI€EBUX CIUIABIB 3aBTOBIIKH
5...12 MM 03BOITSI€ Y IOPIBHSAHHI 3 IMITYJILCHO-TyTO-
BUM 3BapIOBAHHSM IUIABKUM €JIEKTPOJOM 30UIBIINTH
IIBUJIKICTh 3BaproBaHHA Ha 25...40 %, 3MEHITUTH BU-
Tpartu 3BaproBanbHOro apoty Ha 40 %. [{ns peaniza-
i1 wi€el TEXHOJIOTi CTBOPEHO IJIa3MOTPOH OPUTIHAIb-
HOi KOHCTpyKIii (puc. 1) Ta 6a30Bi TEXHOJIOTIYHI
MIPOIIECH.

3abe3neunTH BUCOKI (i3HMKO-MEeXaHiuHi BIACTH-
BOCTI 3BapHUX IIBIB aJIOMIHIEBUX CILIABIB JI03BO-
Jisi€ CTBOPEHA TEXHOJOTisI TOYKOBOTO IMJIa3MOBOTO
3BapIOBaHHS 31 CIENiallbHOIO (OPMOIO IMITYIIBCY Ta
crabinizamiero Horo JOBXKUHM 1 00IagHAHHS IS ii
peanizaiiii. Y HOpIBHSAHHI 3 TOYKOBUM KOHTAKTHUM
3BapIOBAHHIM THUCKOM ISl TEXHOJIOTISI MOXKE BUKOPH-
CTOBYBAaTHCh IPH OJHOCTOPOHHBOMY JTOCTYTIi JIO MicC-

15 3BaproBaHHs. KaTogHe oumiieHHS 3BaproBaHUX
MOBEPXOHb ATIOMIHIEBUX CIUIaBiB, BUCOKA MPOIYK-
TUBHICTh, MEHII1 €HEPrOBUTPATH 103BOJISIOTH 1HTE-
rpyBaTH ii y poO0TH30BaHi 3BapIoBabHi JIiHII.

I3 3acToCyBaHHSM TJIa3MOBHUX JKEpEN eHeprii B
[HCTHTYTI CTBOPEHO MpOLIEC BUCOKOMPOIYKTHBHOTO
HAJA3BYKOBOTO TUIa3MOBOTO HANIWJICHHSI TIOKPUTTIB 3
MOPOIIKIB METaly, CIUIaBiB, KEpaMiyHUX MaTepiaiiB
Ta iX cyminieit. J{jst oro peasizaliii CTBOpeHO 001a1-
HaHHS HOBOTO MOKOMiIHHS (pHC. 2), B IKOMY nependa-
YeHa MOXKJIUBICTh PO3ALIBHOT 0/1a4l KOMITIOHEHTIB
JICTIEBOTO TUIa3MOYTBOPIOIOYOTO T'a3y Ha OCHOBI MOBI-
TP 3 JOMIIIKaMH MeTaHy abo MpomaHy B KiTBKOCTI
5...10 %. Ilna3mMoTpoOH, reHepyIoYn HAJ3BYKOBUH
CTPYMiHB, 30IBITYE KIHETUYHY €HEPTiI0 YACTOK, IO
HaIWIIOIOThCS, ¥ 9...16 pa3siB i, 4K HACTIIOK, 320€3-
nevye 3Ha4He 301JIbIICHHS yCiX CIyXK00BHX BJIacTH-
BOCTEH MOKPUTTIB. 30KpeMa, MILHICTh 3YCIUICHHS
30inpmyerbes B 1,5...2,0 pa3su B MOpiBHSHHI 3 T0-
KPUTTSIMH, 1110 CTBOPIOIOTHCS IJIA3MOBUM HaIHMJICH-
HSIM TIPH JO3BYKOBHX PEKHMAaX.

Tpanuuiiino B [HCTUTYTI TPOAOBXKYIOTHCS J10-
CITIIPKEHHSI 1 pO3pOOKHM 3 BUKOPUCTAHHSIM Ja3epHUX
Ta eJCKTPOHHO-TIPOMEHEBUX JKEepeI KuBJIeHHs. Ha
OCHOBI Cy4YacHUX BOJIOKOHHHMX JUCKOBUX Ta JI10J-
HUX JIa3epiB BUCOKOT HaAIHHOCTI CTBOPEHO TEXHO-
JIOTIIO 1 aBTOMAaTH30BaHEe 00JIalHAHHS IS JIa3E€PHOTO
3BapIOBAaHHS BHCOKOMIIIHMX Ta HEP)KaBilOYHMX CTa-
JIEW, aJIIOMIHIEBUX Ta TUTAaHOBHUX CILJIaBiB, SIKI BH-
KOPHCTOBYIOTBCS JIIsl BATOTOBJICHHS 11101 TaMU BU-
po0iB. Hanpuknan, nis 3BaproBaHHS TOHKOCTIHHHUX
TpYyO pi3HOTrO AiaMeTpy 3 HEP>KaBIIOUMX cTajei auis
BHPOOHUIITBA 0araromapoBux cribPoHiB (puc. 3).
CrBopeHe na3epHe 3BaproBasibHE 00IaJHAHHS BEJH-

Puc. 2. OGJ’Ia}IHaHHS{ JJIs1 BACOKOITPOAYKTHBHOI'O HA/I3SBYKOBOI'O IJIa3MOBOI'O HAITUJICHHS
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Puc. 3. bararomapoBuii criib()OH, BUTOTOBIICHHUH 3 TPYO, 1110 3Ba-
PEH1 JIA3CPHUM BUITPOMIHIOBAHHAM

KO MOTYXKHOCTI 3 YCITIXOM 3aCTOCOBYETHCS y BarOHO-,
aBTO- Ta KOpabneOymyBaHHI, a JUIsI MOHTAKHUAX POOIT
B IIUX Tally35X CTBOPEHO HAIiBAaBTOMATUYHHIA Jla3ep-
HUH IHCTPYMEHT MOTYKHICTIO 10 2 KBT (puc. 4).

Ha ykpaiHcbkux Ta 3aKOpIOHHUX aBia- i pakero-
OyIiBeTbHUX MiAMPUEMCTBAX MPOUIILTA TPOMHUCIOBI
BUIIPOOyBaHHA po3poOku [HCTUTYTY B raysi iasep-
HOTO 3BapIOBaHHs, 30KpeMa, JJIsl 3BaploBaHHS pi3-
HOPIAHMX MaTepiajiiB, CTPUHICPHUX MaHENeH, comnel
PP/1, acpokocMiuHUX CTEpEH, TOHKOCTIHHUX KOPITYC-
HUX KOHCTPYKLIH Ta 1HIIMX €JIeMEHTIB JiTalbHUX
araparis.

VY cTBOpeHHI 0o0ONajHaHHS JUIsl €JICKTPOHHO-IIPO-
MeHEBOTO 3BaproBaHHs 1E3 3aiimae ojHe 3 mpoBij-
HUX Micie. Moro MNPOAYKILiSA €KCIOPTYETHCS 0
OaraTpox Kpaif cBiTy. B IncTuTyTI po3pobieHo i Bu-
TOTOBIIAE€THCS OOTaHAHHS IS €IEKTPOHHO-TIPOMeE-
HEBOTO 3BapIOBAaHHSA, K€ YMOBHO MOXHa PO3JLIH-
TH Ha JACKITbKa THIIB 3a TabapuTaMu KaMep, a caMe:
mami (0,26...5,7 M%), cepenni (19...42 m?) ta Benuki
(80...100 M%) (puc. 5). Big KOHKpeTHOro 3aBaH-

- it i

Puc. 4. HaniBaBroMaTuyHui Ja3epHUN IHCTPYMEHT

HSl 3aMOBHHKA BH3HAYAETHCS THUI KaMEpH Ta po3po-
OJIsIETHCS BiAMIOBiAHA TEXHOJOTISA 3BaproBaHHS [3].
Kamepun maroTe MexaHigHe 00JaJHAHHS 3 PyXOMOIO
CJIEKTPOHHO-TIPOMEHEBOIO 3BapIOBAIIBHOIO TrapMa-
TOIO Ha TMPEIH3iifHOMy 06araroochb0BOMY MeXaHi3Mi
nepeminieHHs. L{eif MexaHi3M 3 YUCIIOBHM IpOrpam-
HUM KepyBaHHSIM 3a0e3Ieuye KepoBaHUH JTiHIHHUT
PYX TapMaTH NOB3 TPbOX KOOPAWHATHUX OCEH, a Ta-
KO 1moBopoT rapmaru Ha 0...90° y miomuui Z-X
(BiZ BepTHKaANIBHOI Opi€HTAII] JO TOPU30HTAIHHOT).
OOGepranHs aetani 3a0e3MeuyeThCsl MpeUnu3iHHIMEI
3BapIOBAILHUMHU MaHIMyIATOPaMHU 3 TOPU30HTAIbHU-
MU Ta BEPTUKaJIbHUMH OCSIMHU oOepranHs. Haiibinb-
Iy TEXHOJIOTIYHY THYYKICTh 3a0e3reuye MaHimyJis-
TOpP 3 TMOXMJIOIO BiCCIO OOEpTaHHS, SIKMH 31HCHIOE

Puc. 5. Tunosa cepennporabapuTHa Kamepa 3 MOOIITBHOIO 3BapIOBAJILHOIO TapMATOO Ta BUKATHUH POOOUHH CTLIT
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Puc. 6. 3BapHa 3aroToBKa CeKuii aBialifHOro ABUIYHA 3 TUTAHO-
Boro cruiaBy BT6

eJEKTPOHHO-TIPOMEHEBE 3BApIOBaHHA, HANPHUKIIA,
CKJIAIHUX KOHIIEHTPUYHHUX CEKITiH aBialliiHUX ABU-
ryHiB (puc. 6) abo aBiallifiHUX BY3JiB i3 3MIHHOIO
TeOMETpIETO.

B 3aexHOCTI BiJf KOHKPETHOTO MPU3HAYEHHS Ka-
Mepa KOMILIEKTYEThCSI BHCOKOBOJIBTHIMHE 1HBEPTOP-
HUMH JIKEpejaMu KUBJICHHs NOTyxHicTio 15, 30
Ta 60 kBT Ta cucTteMo10 BTOPHHHO-EMICilHOI eek-
TponHOi Bizyamizauii «PACTP», axa ¢opmye Bigo-
OpakeHHs! 30HU 3BapIOBaHHS Mepe, Mij yac Ta mic-
7Sl 3aBepIIEeHHS 3BaproBaHHA. Lle obnagHanHs ans
€JIeKTPOHHO-IIPOMEHEBOTO 3BapPIOBAHHS Ma€ cydac-
HYy CHUCTEMY KepyBaHHS 13 B3a€MOJII€I0 KOPHCTYBaua 3
yCTaTKyBaHHSM BHKIIOUHO uepe3 Windows — opieH-
ToBaHU rpadiunuii inTepdeiic [4].

IHCTUTYT Mae yCHIMIHNN BEIUKUHA TOCBIT CTBO-
peHHSI eIeKTPOHHO-TIPOMEHEBOr0 00JIaHAHHS Ta
TEXHOJIOT1H KOCMIYHOTO mMpu3HadueHHs. [IpoBeneHi
pOOOTH MI0I0 CTBOPEHHS HOBOTO MOKOJIHHS €IeK-
TPOHHO-TIPOMEHEBOTO 1HCTPYMEHTA JJIsl 3BaplOBaH-
Hs TTPU BUKOHAHHI MOHT2)XHUX Ta PEMOHTHO-B1THOB-
JOBaJIbHUX PoOIT y BiKpUTOMY KocMoci (puc. 7).
[HCTpYMEHT OCHALEHUIH TPIOAHOIO EIEKTPOH-
HO-IIPOMEHEBOIO TapMaToio MOTYXXHICTIO 10 2,5 kBT,
BiJJOKPEMJICHOIO BiJl BUCOKOBOJIBTHOTO JKEPEIa )KUB-
neHHs. Take KOHCTPYKTHBHE DPIIIGHHSI Ta BUKOPHU-
CTaHHS JUJISl )KUBJICHHS] THYYKOTO BHCOKOBOJBTHOTO
KabeJssl 3 KOMIIAKTHUM BUCOKOBOJIBTHUM PO3’€MOM
JIO3BOJIMIIO CYTTEBO 3MEHIITUTH Ta0apuTH Ta Macy iH-
CTPYMEHTA, a TAKOXK 301IBIINTH HOr0 MaHEBPEHICTh
TP 3MIMCHEHHI TEXHOJIOTIYHUX TpOoIieciB. 301iIbIIIe-
HO TaKOXK pecypc 0e3mepepBHOI poOOTH Ta eKCILTya-
TaliifHa HAMIHHICT iTHCTpyMEHTa. € MOXIIHBICTE OT-
pUMaTu ToCcTpOoCc(POKYyCOBaHMI MPOMiIHB JiaMETPOM
< 0,6 mM. Maca rapmaru cknajae 3 xr. [HcTpymMeHT
MOJKE TIPAIIOBATH B PYYHOMY Ta aBTOMATHUYHOMY pe-
KHUMax 3 BUKOPHUCTAHHSAM POOOTOTEXHIYHOTO yCTaT-
KyBaHHS a00 MaHiIyJATOPIB.

Puc. 7. Pyuna enekTpoHHO-IpOMEHEBA rapMara 3 BUCOKOBOJIBT-
HUM P03’ €MOM

Tpaauniiino [HCTUTYT mpuAiise 3HaYHY yBa-
ry npobiemi BUpoOHUITBA Ta 3BaproBaHHs Tpyo. B
OCTaHHI POKH MPOBENEHI TOCHIKCHHS Ta CTBOPEHI
TEXHOJIOTIT 1 00J1aIHAHHS A7l IPECOBOTO 3BapIOBaHHS
Maraitokeposanoto ayrot (II3MJ1) HemoBopoTHHX
3’e€IHaHb TPYO 3 TOBIIMHOK CTiHOK 10 10 MM i jia-
MeTpoM 710 200 MM 3 BUCOKOMIIIHUMX cTajieil. di3ny-
Ha cyTb npouecy [13M/] xapakTepusyeTbest TUM, 110
JyTa il BIUIMBOM 30BHINTHHOTO MAarHiTHOTO TIOJIS,
SIKE€ CTBOPIOETHCS MATHITHUMHE CHCTEMaMH, TIEpEMi-
MIyETHCSA B MIMINHI MK TOPIIMH TPYO, 110 3Bapro-
FOTbCS. 3BapHE 3’ €qHAHHSA (OPMYETHCS ITiT ac THCKY
Ta CITBHOT TIACTUYHOI Aedopmarltii TopIiB Tpyo.
Jominyrounm ¢GakTopoM, SIKHI CTBOPIOE 3’ €JIHAH-
Hsl, € HASBHICTH IIapy PO3ILIABY HA IOYATKY MEPioTy
OCaJIKH.

B Tab6n. 1 mpencraBiieHO MeXaHIYHI BIACTUBOCTI
3BapHUX 3’€IHaHb TPYO Pi3HHUX PO3MIpiB Ta MapoK
crajieil. BoHu BiNOBiIal0Th BUMOTaM MIXKHAPOIHUX
CTaHJApTIB AJis Ta30onpoBoAiB. Po3pobieHi TexHoo-
rii Ta ycTaTKyBaHHS 3HAMIIUIN IIUPOKE 3aCTOCYBAHHS
B TIPOMHCIIOBOCTI IIpH 3a0e3IeueHHI 3BaplOBaHHs Y
MOJBOBUX Ta CTAIIOHAPHUX YMOBAX.

[linBomHE 3BaproBaHHSI — OJAWH 13 HAMPSMKIB J10-
CITIKEHB 1 po3p0o0oK IHCTUTYTY, /e HalIl BYEHI 3po-
OmH 3HAYHI HAyKOBO-TEXHIYHI IPOPUBH, 30KpeMa, Y
rajxy3i CTBOPEHHS 3BaproBaIbHUX Matepiaiis. [Ipose-
JIeH1 TEOPETHYHI Ta EKCIIEPUMEHTAIBHI JIOCITiIKEH-
HsI 0COOJMBOCTEN TOPIHHS TyTH ITiJT BOJOI Ta YMOB
3a0€3MeueHHs CTaJIoro AYyrOBOTO MPOIIECY 3a Pi3HUM
TiIPOCTaTUYHUM THUCKOM JIO3BOJIWIIM CTBOPUTH HOBI
MOPOIIKOBI APOTH Ta EIAEKTPOAU JJIs TAK 3BAHOTO MO-
KpOTO 3BapIOBaHHS MaJOBYIJICLIEBUX, HU3bKOJIETOBa-
HUX CTaJIel Ta CTaJeH IMiIBHIIEHOT MII[HOCTI [5].

Jlinst myroBOTo pi3aHHs cTajied 1 CIIaBiB ITiJl BO-
noto Ha rubuHi 10 200 M CTBOpEHi eJIeKTpoau Ta
MOPOIIKOBUH JIPIT, @ TAKO)K HOBUU THI HaIliBaBTO-
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Tadauusa 1. MexaHiuHi BJacTHBOCTI 3BapHUX 3’€IHAHb TPYO

o o . OcHOBHUIH 3BapHe 3BapHe
Mapka Posui CHOBHUI 3BapHe OCHOBHHIA 3BapHe MeTan & € IHARHS S THAHHSL
PK O3MIp MeTa 3’€IHaHHS MeTa 3’€IHAHHS KCV IEHCV SKIC[IV
cram 0, o o >
T TPyo, MM o,MIla | o ,MIla | KCV,, Jlix/em? | KCV,,, Jix/cm? )1)1(/0151 }I)K/Clsl ﬂm/c-;‘d
460...478 | 453...478 57...59 59...78,1 57,8..58 64..74,5
12 42 (8= _
09r2C ®=5) 469 465 58 68,5 57,9 69,3
538...565 | 528...554 56...64 52...96,5
35 89 (8=10 Ptk b - — _
( ) 551 541 60 70
638...665 | 618...674 116...154 87...152
01Star520 | 191 (6 =7 e - - _
a O =651 656 135 119
STRGA10 60§ 452...464 | 450...462 90...98 86...92 102...104 87..94 88...94
(8=5.5) 458 456 94 89 98 91 92

Mary (puc. 8), mogaBaJbHUH MEXaHi3M SIKOTO 3HaXO-
JUTHCS i BOAOIO MOPYY 3 BOAOIA30M-3BAPHUKOM

[6].UBI/IKOHaH1 JIOCII/KEHHS MEXAHIYHHUX BIIACTHBO- Marepian 6,,, MITa |6, MITa | 3, % | v, % KCV_,q,
cTell MeTany HBIB (puc. 9), pe3yapTaTu sSIKUX Mpea- : Hox/em
CTaBJIeHI B Tab1. 2, I0BEJIM BUCOKY SIKICTh POOIT, IO | Enexrpomu > 460 >600 | >29 |>47| >100
BUKOHYIOTBCS 3aNPOTIOHOBAHOI0 TEXHONOTIEI0 M- | Tlopomkosuii =350 550 | 530 |>60| >80
BOJIHOTO 3BapIOBaHHS — METaJIOKOHCTPYKIINT Hafii- | ApiT

HO IIPALIOIOTh AE€CATKU POKiB. IlopiBHAHHS pe3ynn- | Cram X60 435 580 | 18 | - 60

TaTiB MOKa3HUKIB MIIHOCTI 3BapHUX 3’ €THAHD MPH
IUAKITIYHOMY HaBaHTa)XEHHI MOKa3ayo, 0 BOHU HE
MOCTYNAIOThCS 3’ €JHAHHSAM, BUKOHAHUM 32 3BUYAl-
HUX yMOB (puc. 10).

Tutan — ONUH 13 OCHOBHHX CYYaCHHX KOHCTPYK-
LIMHUX MaTepialliB, [0 BUKOPUCTOBYETHCS y Oa-

/

Puc. 8. HaniBaBTOMaT 111 ITiIBOAHOTO 3BAPIOBAHHS 1 Pi3aHHS 110-
POLIKOBHM JAPOTOM Ha minbuHi 10 200 M

Tadauns 2. Mexaniuni B1acTHBOCTI MeTaTy IIBiB, BUKO-
Hauux nia Boaoro (ANSI/AWSD3.6, kiac A)

raTbox rajry3sx IPOMHCIOBOCTI IPH CTBOPEHHI Bijl-
MOBiJaJIbHUX KOHCTPYKLii. [TounHaroun i3 po3poOKu
TEXHOJIOTI] 3BapIOBaHHS JUCTOBOTO TUTAaHy MaJHUX

o_;, MIla

320

oo N\
280 \\ \\
\“!\Q<
240 S\\
2 N
200

160
105 2 3 45 7910° 2 345 7 910N

Puc. 10. BromHa 1OBroBi4HICTb NpH 3HAKO3MIHHOMY 3TMHAaHHI:
1 — 3BaproBaHHS I1iJ] BOJIOI0; 2 — 3BapIOBaHHS HA MOBITPL

Puc. 9. Makponurid Ta 3pa3ku miciisi MEXaHIYHUX BUIPOOyBaHb (TOBIIMHA MeTary 40 MM)
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a

Puc. 11. 3BaproBanbHe obnagHanas Y/ 682 s 3BaproBaHHS 1 HAIUIABICHHS JIeTallel TOBIIMHOK 10 110 MM Ta TOBKUHOIO 110 4 M (@)

Ta Makpouuti¢ 3BapHoro 3’€IHaHHS (0)

TOBIIMH Ha modaTtky 1950-x pokiB [HCTUTYT mOCTIi-
HO 1 BCEOIYHO 3aiiMa€eThCs TOCHIIKEHHSIM MPo0ieM
3BaproBaHHs THTaHy. B [HCTHTYTI ycmimHO po3po-
OJIeHO TEXHOJIOTii 3BaproBaHHSA BUPOOIB 13 TUTAHY
CEepe/HIX 1 BEIMKUX TOBIIMH BOJIb(MPAMOBHM €IICKT-
pPOIIOM y BY3bKE PO3KPHUTTS Kpaiok. L[fo TeXHOIoTi0
BHUPI3HSIIOTH TaKi MepeBard, sik €CKOHOMIUHA BUTpaTa
3BapIOBAIBHOTO JAPOTY, Majia IIMPHHA TBA Ta 30HU
TEPMIYHOTO BIIUBY, 3MEHIIIEHHS KyTOBHX JedopMma-
Ii{ Ta 3IAITKOBUX 3BAPIOBATLHUX HANPYXKEeHb. J[i1st
rapaHTOBAHOTO CIUIABIICHHS OOKOBHUX CTIHOK 3BapHUM
IITBOM 3aCTOCOBAHO KepOBaHE 3MiHHE MarHiTHE ToJe.
CtBopeHo ycraHoBky Y/ 682 (puc. 11) mst 3BaproBaH-
HsI Ta HAIUIABJICHHS 3’ €JIHaHb TOBIIMHOO J0 110 MM Ta
JOBKHMHOIO 710 4 M. I3 3acTocyBaHHSM LIbOTO 00ONIaHAH-
Hs1 3BapeHo tutaHoBi crasu [1T3B, BT6, BT20 pis-
HOT TOBIIMHU. J{OCITIKSHHSI 3BapHUX 3’ €JIHAHb ITiJI-
TBEP/IMIIM 1X BUCOKY SIKiCThb. PiBeHb MILIHOCTI 3BapHUX
3’enHanb TUTany BT6 i3 3acTocyBaHHSIM 3BaproBaib-

HOTro npucagHoro tutanoBoro Apoty CIIT2 cknanae
95 % Bix MIITHOCTI OCHOBHOTO MeTalty, a B si3kicth KCU
MeTtany mBa — 85 Jlx/cM2. BMicT 0MIlIOK Ta3iB B
MeTaJi 11Ba 3HaXOAMTHCS Ha PiBHI IX BMICTY y TpH-
CaJHOMY JIPOTI, 10 MATBEPIKYE BUCOKY SKICTH Ta-
30BOTO 3aXHUCTY.

TuTaHOBI CIIJIaBH 3HAWIILIIN MTHPOKE 3aCTOCYBAH-
HS TIPU BUTOTOBJICHHI KOHCTPYKIIHM y aBiamiiiHii Ta
KOCMIiYHIN ramy3sx. B I[HCTUTYTI mpoBeneHO KOM-
MJIEKC OCHiKeHBb MIOJ0 PO3POOJICHHS TEXHOIOTI1
0e3nedopmatriitHoro 3BaproBaHHsI CTPUHTEPHUX I1a-
HeJlel 3 BUCOKOMIIIHOTO TuTaHoBoro cruiasy BT20 i3
3a0e3MeveHHsIM X BUCOKOI TOYHOCTI 1 MILIHOCTI Tpu
OUKJITYHAX HaBaHTaKeHHAX. JloBeneHo, 1110 BUKOHAH-
HSl IPOTJIABHUX LIBIB aprOHOAYTOBUM 3BaplOBaHHIM
HETJIABKUM €JIEKTPOJIOM TI0 LIapy aKTUBYOYOTO (IIIO-
Cy 3 BUKOPHUCTaHHSM MONEPEAHBOI0 TPYKHOTO Jie-
(hopMyBaHHS 1 BUCOKOUACTOTHOI MEXaHIYHOT ITPOKOB-
KM IIBIB 3a0€3Me4ye BHUII TTOKa3HUKHU JOBIOBIYHOCTI

Puc. 12. HepyliHiBHUI KOHTPOJIb SIKOCTI CTPHHTepHOI naneni 3i crutaBy BT20 metonom enexkrpoHHol mmporpadii: @ — manens y me-
XaHIYHIA OCHACTII ITiCIIS 3BApIOBAHHS; O — KapTUHA iHTep(epeHnifHNX JIHI} Ha TUISHI, [0 JOCIIUKY€EThCS; 6 — TPUBUMIPHA Kap-

THHA 1e()OPMOBAHOI TOBEPXHI
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Puc. 13. BrumuB crioco6iB 3BaproBanHs enekrpoHHuM npomeneM (EIT3) miaBkum (3I1E) ta HertaBkum (3HE) enexkrponamu Ha Mi-
LHICTb NPY pyHHYBaHHI o, (@) Ta TpimuHOCTIHKicTL K (6) Pi3HUX 30H 3’€/IHAHB ATIOMiHi€BO-NIiTieBUX craBiB 1421 Ta 1460

BiJl BTOMJICHOCTI TaKHUX MaHEJICH MOPIBHIHO 3 €JIeK-
TPOHHO-TIPOMEHEBHM Ta aPTrOHOIYTOBUM 3BapIOBaH-
HSIM HETUIaBKUM €JIEKTPOIOM i3 3aHYPEHOIO JYTOI0.
3acTocyBaHHS IONEPEIHBOTO Mepel 3BapIOBaHHIM
py>XHOTO epopMyBaHHS JIMCTa 1 pedep KOPCTKOCTI
Ha piHi (0,3...0,4)c_3a0e3neuye yCyHEHHS 3Bapro-
BaJIbHUX JieopMalliil Ta CTBOPIOE HEOOX1THI YMOBHU
JUTS BAKOHAHHS 3BapIOBajbHOIO MIPOLECY B aBTOMA-
THYHOMY pexkuMi. BuzHaueHo, mo eekTHBHUM 3aco-
00M HepyHHIBHOTO KOHTPOJIIO SIKOCTi 3BapHUX IIBiB
LIUX MaHeJeH € enekTponHa muporpadis. Ha puc. 12
MOKa3aHO Pe3yJIbTaT TAKOTO KOHTPOJIO Y PO3TSATHYTO-
My cTaHi 0e31ocepeHbO Micisl 3BapIOBAHHS MTAHEIT.
Ha 3aranpHoMy QoHi gedhopMyBaHHS JOCITIIKYBaHOT
TUISHKHA CHOCTEPIraeThes JIOKaJIbHE BUKPHUBICHHS,
10 CBiTIuTh TIpo AedekxTHy 30Hy. Lle miarBepmkye
TaKoXK TPUBHUMIipHA KapTHHA Ae()OpMOBaHOI TTOBEPX-
Hi. PEHTTEHOKOHTPOJB MiATBEPANB HASBHICTH CKYTI-
YeHHsI TI0p B aHOMaJIbHil 30H1. Po3pobieni TexHomo-
rii 6e3nedopmartiiHOro 3BaplOBaHHS i HEPYHHIBHOTO
KOHTPOJIIO PEKOMEHI0BaH1 111 IPOMHCIIOBOTO BUPOO-
HHIITBA aBlallifHUX [TaHEIEH.

OnHi€0 3 OCHOBHHX BUMOT JIO KOHCTPYKIIiH-
HUX MaTrepiajiiB AJIg aepOKOCMIUHOT TEXHIKH € M-
ToMa MinHicTh. L{ifi BUMO31 BiAMOBiZalOTh alio-
MiHI€BO-JTITIEBI CIUIaBH Pi3HUX CHCTEM JIETYyBaHHS,
sIKI MalTh HU3bKY HIUIBHICTh Ta MIiJBUIICHY MTH-
TOMY MII[HICTh. AJIc HEBHBUYCHICTh 3BapIOBaHOCTI
CTPHMYBAJIO 3aCTOCYBaHHS IMX CIUIABIB y 3BapHUX
koHCTpyKIisx. B IE3 Oyimo BUKOHAHO KOMILJIEKC J0-
CIIPKeHD IIOA0 3BAPIOBAHOCTI aTFOMIHIEBO-JTITIEBUX

criaBiB. B pesynbrari 3anponoHoBaHo epeKTHUBHI
METOJM 3BapIOBaHHS Ta MPUCATHUI Marepiaji, Mo-
nudikoBaHUN ckaHIieM. JlOCIIKEHO BIUIUB CIIO-
c00iB 3BapIOBaHHS Ha MIIHICTh Ta TPIIUHOCTIMKICTh
PI3HHX 30H 3’€JIHAHBb ANOMiHIEBO-JIITIEBUX CILJIABIB
(puc. 13).

Jnst BupimeHHs 3a/1a4 TEOMETPUIHOT Ta TEXHO-
JIOTIYHOT ajamTarii mpu poOOTH30BaHOMY 3Bapio-
BaHHI BiIMMOBITAJIBHUX KOHCTPYKIH B [HCTHTYTI po-
3pOOJIEHO CTIeTiani30BaHi CUCTEMH TEXHIYHOTO 30py
(puc. 14). 3BaproBasibHi pOOOTH 3 CHCTEMaMHU TEXHIU-
HOTO 30py aBTOMAaTUYHO 3HAXOASTh CTHK, Y MacIITa-

Puc. 14. 3BaproBanbauil poOOT 3 CHCTEMOIO TEXHIYHOTO 30Dy [7]
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> —— - A s
. 0,09 Micnm Som {
Puc. 15. Ctpykrypu HaHOImAapoBOi (OIBIH Ta 3BapPHUX 3’€JHAHb, OTPHUMAHHX 13 3aCTOCYBaHHSIM HAHOCTPYKTYPOBAaHHX MaTepiaiis:
a — MIKPOCTPYKTypa IepeTHHy HaHOIapoBol (OJIBIM 3 MIapiB THTAHY (TEMHI) 1 aJFOMIHIIO (CBITI); 6 — MIKPOCTPYKTYpa 30HH 3’ €1~
HaHH CIUIaBa Ha ocHOBI Y-Ti—Al; 6 — MikpocTpyKTypa 30HHM 3’€IHaHHS CIUIaBa Ha 0cHOBI y-Ti—Al Ta sxapocTilikoro Ha ocHoBi Ni

01 peaIbHOTO Yacy KOPETYIOTh TPAEKTOPIIO 1 mapame-
TPHU PEKUMY 3BAPIOBAHHS Il KOMITEHCAIii TOXHOOK
CKJIaJIaHHS Ta YCTAaHOBKH 3aroTiBOK. TakuM YHMHOM,
BUKOHYIOTH 3BaprOBalIbHI Oreparii MiJIkoM B aBTO-
MaTH4HOMY pexuMi. CHCTEeMH TEXHIYHOTO 30pYy, PO-
3pobineHi B [HCTUTYTI, 3 yCHIXOM 3aCTOCOBYIOTHCS
3 poboTamMu Takux BiZOMUX BUPOOHHKIB, K ABB,
FANUC, KUKA.

KoMmmo3uTtHi MaTepianu i iHTepMeTaIiIn 3aBIsSKN
CBOIM yHIKaJbHHM BJIACTUBOCTSIM BCe OifibIle 3aTpe-
OyBaHi y 0araThbOXx raiy3sx IpPOMHUCIOBOCTI, Oy/IiB-
HUIITBI, MEIUIIMHI Ta iH. Ta X BUKOPUCTAHHS CTPH-
MYE€TbCsSI OpakoM HaJiMHUX TEXHOJIOTIA CTBOPEHHS
HEPO3HIMHHUX 3’€JIHaHb KOHCTPYKIIH 3 Pi3HOPIAHUX
a00 HOBUX HAHOCTPYKTYpPOBaHUX MaTepiajiiB. 3a-
CTOCYBaHHS TPAAUIIHUX METOJIB 3BapIOBaHHS Ta
MTastHHS He 3a0e3meduye Ha MPaKTHUIll XapaKTepUCTHK
MIIHOCTI.

Jns Bupimenss miei npobiemu B [HCTUTYTI po-
3pobieHo mapodasHi TEXHOJOTii OTpUMaHHS Ha-
HOCTpyKTypoBaHux marepiaiis (HM) 3 Benukoio
MPOTSIKHICTIO IPAHUIb 3€PEH, ONM3BKUX 3a XiMiu-
HUM CKJIQJIOM JIO 3BaproBaHuX Mmarepianis [8, 9]. Ha
puc. 15 npeacTaBiIeHO CTPYKTYPH ACSKHX OTPHMa-
HUX HaHOMaTepiajiB Ha OCHOBI ofiHO(a3HUX Ta Te-
tepodazuux cucteM. HanocTpykTypoBaHi Marepianu
MAarOTh BUCOKY TUIACTHYHICTH MPY HATPiBaHHI 1 HU3bKY
SHEeprilo aKTHBallii AMQy31HHOT pyXoMOCTi cIuiaBiB. 3a-
crocyBaHHS Takux HM y sSIKOCTi IPOMIKHUX TpOIIap-
kiB y BunisiAi Goseru (puc. 15, a) Bupinrye mnpooiie-
My 3BapIOBaHHsI CIIIaBiB HA OCHOBI IHTEPMETAIIB Ta
xommio3uTiB [ 10, 11]. Takok mpencTaBIeHO CTPYKTYPH
3’€IHaHb CIIaBiB Ha OCHOBI iHTepMeTaminiB y-Ti—Al
(puc. 15, 6) Ta *xapoMIITHOTO CIUTaBy Ha OCHOBI Hike-
mo (puc. 15, 6). Bucoxka peakiiiina 31i0HICTh HaHO-
MpomapkoBuX (OoJIbI Ta X HAAIUIACTHYHICTH MPHU
HarpiBaHHi B yMOBaX 30BHIIIHBOTO HaBaHTaKEHHS
Jla€ MOKJIMBICTB pealli3yBaTH MPOLECH PeaKUiifHO-
ro MasiHHS 32 KOPOTKUH IMPOMIKOK Yacy po3irpiy
30HU 3’€IHAHHS MPU HU3BKOMY THUCKY. Llst TexHOI0-
riyHa cxemMa Moke OyTH BHKOPHCTaHa JIJIsl PEMOHT-
HUX POOIT B YMOBAaX JIOKAJILHOTO PO3ITPiBY 30HU 3’ €1~
HaHHS IPH 0OMEXEHOMY JIOCTYII JI0 JKepell eHeprii 1

—g's
& 1
= > | 50 MEM

MOXJIUBOCTI BUKOPUCTAHHS IHTEHCUBHUX MYYKiB BU-
MPOMIHIOBAaHHS, HAIIPUKJIIA, B YMOBAaX KOCMOCY.

CporozHi y BUpOOHUITBI METaJIEBUX KOHCTPYKLIH
3aCTOCOBYETHCSl YMMAaJIO HOBITHIX MarepialiB, alie
CTallb — II¢ OCHOBHUUN KOHCTPYKIIIHUHN Marepiall.
B [HCTHUTYTI BUKOHAHO KOMILIEKC AOCIHIJKEHB s
BU3HAYCHHS ONTHMAaJIbHHUX MAapaMeTPiB 3BapIOBAHHS
BrucOKoMiHKX cTasiel 10I2DB 3 mikposeryBaHHsIM
BaHazieM 1 Hio0ieM, a Takok crtaneii 12’ H2MDATO,
12I'H3M®AKO/IP [12, 13]. BusnaueHo, 1110 WMoBip-
HICTh YTBOPCHHS XOJIOJHUX TPILIUH Y 3BapHUX 3 €]1-
HaHHSIX BHCOKOMIITHUX CTajied Moke OyTH 3BelcHa
JI0 MiHIMYMY, SIKIITO BUKOPHUCTOBYBATH TEXHOJOTIO
3BapIOBaHHA, IO 3a0e31edye OXOJIOMKEHHS 3’ €THAaHb
31 WBHAKICTIO W o He Oinbme 10 °C/c, BMicT au-
(y3iifHOTO BOTHIO B HAIUIABIIEHOMY METalli He O171b-
mwe 4 ¢m?/100 r Ta piBeHb 3aIMIIKOBUX HANPYKEHb
B 3’€JIHAHHSAX 13 cTanei meHme 0,5 MexXi TeKy4oCTi.
3aBISKU UM JIOCIIDKEHHSIM PO3pOOJICHO HaiiHI
Ta e(eKTUBHI TEXHOJIOril 3BaplOBaHHs BHCOKOMIII-
HUX HU3BKOBYIVICLIEBUX JIETOBAaHHUX CTaJICH 3 MEKEIO
tekydocti 1000 MIla i Bue, siki Oy BUKOpUCTaHi
MIPU BUTOTOBJICHHI METaJIeBUX KOHCTPYKIIIH MOKPHT-
11 HCK «Omimmiiiceknii» y M. Kuesi, cyuacHux pe-
3epByapiB BEJIUKOI EMHOCTI J1s1 30epiraHHs Ha)TH Ta
IHIINX 00’ E€KTIB.

HaniiiHicTh — 0oJHa 3 HAWBaXKJIMBILINX SKOCTEH,
0 BiApi3HSE CydacHi 3BapHi KOHCTpyKIii. Ha 11 3a-
Oe3meueHHs CIPSIMOBAHO Oararo TEXHOJOTIH, 1Mo po-
3pobsie [HCTUTYT enexTpo3BaproBanHs. Jlo ix dncia
CIiJl BIAHECTH TEXHOJOTIYHI MPOIECH EIEKTPOJIH-
HamigHOTO 00poOnenus (EJIO) i Bucoko4acToTHOTO
MexaHiyHoro npokoByBanHs (BMII). Hoswuii TexHo-
JIOTIYHHH MPOLIEC, 110 3aCTOCOBYIOTH MICIIsI OTPUMAaHHS
3BapHUX 3’ €JJHAHb — EJIEKTPOANHaMiuHa 00poOKa M-
MYJIBCAMU EJIEKTPUYHOTO CTPYMY BHUCOKOI IIIIBHOCTI,
CIIpUSI€ MiIBUIIECHHIO B’S3KOCTI Ta MOAPIOHEHHIO CTPYK-
TYpHY MeTay, JO3BOJISIE CYTTEBO 3MEHIIUTH 3aJIMIIKOBI
HanpyxeHHs (puc. 16, @) Ta 301IBIIUTH OMIP BTOMI
(puc. 16, 6) 3Bapuux 3’enHanb. CTBOpeHe o0nan-
HaHHsI JI03BOJISE YCYHYTH 3aJIMIIKOBI 3BaprOBajIbHI
nedopmartii xoa007ICHHS TOHKOCTIHHUX €JIEMEHTIB
KOHCTpYKITiK (puc. 17). Po3pobiieHi TexHomoris ta
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Puc. 16. Brus EJIO Ha 3a/MIIKOBI HaNpy»KEHHS Ta JIOBIOBIUHICTH 3BapHUX 3’ €HAHb CIulaBa AMro6, BUTOTOBJICHUX 3BapIOBAHHIM
TII: @ — 3anuiKoBi HanpyskeHHs 10 06poOku (1) Ta micist (2); 6 — pe3ynbraTé BTOMHAX BUIPOOYBaHb 3BapHHX 3pasKiB 6e3 00poOKu

(1) ta 3 00OpodKorO (2)

amaparypa 3abe3neunsin 00poOKy BiIITOBITAIBHUX
3BapHUX 3’€IHAHb CYTHOKOPITYCHHUX Ta aBiamifHUX
KOHCTPYKIIiH, IO CIPHSUIO 301IBIICHHIO iX eKCILTya-
TaIiiHOI HaIHOCTI Ta MOoBroBiuHOCTI [14, 15].
[IpoBeneni B [HCTUTYTI JOCTiKEHHS OBEIH, IO
e(eKTHBHE 3HM)KEHHSI IHTEHCUBHOCTI KOPO3iHHO-BTOM-
HOTO pyHHYBaHHs 3BapHUX 3’€IHAHb CTAJICBUX METa-
JIOKOHCTPYKLIH 3a0e31euye 3acTOCYBaHHS TEXHOJIOT1T
BHCOKOYACTOTHOTO MEXaHIYHOTO MTPOKOBYBaHHs [ 16—
18]. BB nmpoMuciioBoi arMocgepu moMipHOTO KTi-
MaTy MOJEIIOBAaI BUTPUMKOIO 3pa3KiB TaBPOBHX Ta
CTHUKOBHX 3BapHHX 3’€JJHaHb Po3MipoM 350%70x12 mm
13 crami 15XCH/I y xamepi BOJIOTOCTI TPOTATOM
1200 rox ipu Temmeparypi 40 °C i BOJIOTOCTI MOBITPs
98 %. BromH1 BUIpoOyBaHHA 3pa3KiB MPOBOAMIIH ITPH
BiIHYJIbOBOMY 3MIHHOMY pO3TATYBaHHI 3 4aCTOTOIO
5 I'. BiamoBigHiI KpUBi BTOMH JOCIIDKYBaHUX 3’ €]1-
HaHb TpUBeIeHI Ha puc. 18. Pe3ynsratu qocimimKeHb
CBiIYaTh, IO TPAHUIlI 0OOMEKEHOI BUTPHUBAIOCTI Ha
0a3i 2 MJIH IIUKIIIB TaBPOBUX 1 CTUKOBUX 3BApHUX
3’€IHaHP MMiIBUIYIOThCA Ha 47 Ta 39 % BiAMOBIIHO;

Puc. 17. Py4ynnii iHCTpyMEHT Ta MOOUIBHE KEPEIIO KUBICHHS
st EJNO

[UKJTIYHA JOBTOBIYHICTh 3BapHUX 3’ €IHaHb 301JIb-
IIYETHCS 10 7 pa3iB B 3aJIS)KHOCTI Bijl piBHIB IpUKJIa-
JIEHUX HaBaHTa)KCHb.
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Puc. 18. Kpusi Bromu TaBpoBUX (@) Ta CTUKOBHX (6) 3BapHHX 3’€qHanb crami 15XCH/I npu BImBi mpoMucioBoi arMocdepu momip-
Horo KiimMary Ha rpots3i 1200 rox: 1 — y BuxigHomy crani; 2 — micist 00poOku 3a TexHosoriero BMIT
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Puc. 19. LlenTpoOixkHe KoIeco KOMIpecopa ra3oTypOiHHOTO JBH-
I'yHa, SIKe BUTOTOBJICHO i3 3aCTOCYBAHHSIM HOBOTO MPHIIOI0

CTBOpEHHS HaOilHUX Ta NPOLYKTUBHHUX TEXHOJIO-
rifi 1 oOJlatHaHHS JUIS ITIABUIIEHHS 3HOCOCTIMKOCTI
JeTanel TpaauliiHo 3aliMae 3HaAUYHE MicCIe y Tema-
ULl focnimkens [HetuTyTy. Bonu 3arpebyBani y ra-
Jy3sIX METaIIypriiHOi, eHepreTHIHOI MPOMHUCIIOBOCTI,
CIIBCHKOTOCIIOAPCHKOMY MalinHOOyAyBaHHI Ta iH.
BukoHaH1 KOMIUJIEKCHI JOCIIIKEHHS OCHOBHHUX 3a-
KOHOMIPHOCTEH BIUIMBY TEXHOJIOTIYHHUX MapaMeTpiB
JIyrOBOTO HAIJIABJICHHS HAa 0COOJIMBOCTI (hOpMyBaH-
HSI CTPYKTYPH Ta 3MiHYy (i3MKO-MEXaHIYHUX BJIACTH-
BOCTEH HaIlIaBJICHb T10 IIapy B 3aJI€KHOCTI BiJ BMi-
CTY BYIJIELIO B KOJIICHUX CTaJIsIX, L0 KOJUBAETHCA B
miammazoni Big 0,55 mo 0,75 %, cripustinm po3poOiii Ho-
BOT TEXHOJIOT'1] JyTrOBOTO HAaIUIABICHHS AJIs BiIHOB-
JISHHSI KOJIICHHX TIap BaHTQXHMUX BaroHiB [19], mo mi-
CTHUTbH CIOCIO Ta PEKUMH HAIUIABICHHS, BUMOTHU 10
ITiITOTOBKH KOJIiC, XIMIYHOTO CKJIaJy HAIUTABHUX Ma-
TepiajiB, MONEPEAHBOrO MiAIrpiBy, TEMIEpaTypa sIKo-
IO 3aJIEKUTH BiJl BMICTY BYIJICLIO B KOJIICHIN cTali.
BaxinBoro 0co0nMBicTIO L€l TEXHONIOTIT € yIOBib-
HEHE OXOJIOJPKCHHS MicJis HaIIaBICHHS 31 MIBH]I-
kictio < 35...40 °C/rog npotsirom 4...5 roa. 3acro-
CYBaHHS HOBOI TE€XHOJIOTII J03BOJIMJIO 301IbIIUTH
yIaapHy B’sI3KiCTh MeTay 30HH TEPMIYHOTO BILIUBY,
OITip HAIUIABJICHOTO METATy KPUXKOMY PyHHYBaHHIO
1o 2...3 pasiB. Pecypc 6e3meunoi ekcruryarartii 3aii3-
HAYHUX KOJIiC 30UTBIITUBCS B JIBa pa3H.

Pob6otu [HCTUTYTY eleKTpo3BaprOBaHHSI B 00-
JIACTi MastHHSA, M0 OyJH 3ampOBaKEH] Ha IMOYaTKy
1960-x pokiB, BHECIM 3HAYHHIA BKJIAJ y TIei Hampsi-
MOK. Po3po0ieni HayKoBi OCHOBH BaKyyMHOTO TIasiH-
HSI TOHKOCTIHHUX KOHCTPYKIIill 3 HEp)KaBIFOUUX CTa-
Jiel pi3HUX KJaciB Oy/ny BUKOPUCTAHI ISl Oi€pKaHHS
BHPOOIB BiANOBIAAJIBHOTO MPU3HAYCHHSI — CTiJb-
HUKOBHUX IMaHEJICH, aHTEH TOIIO0. Y TeMepilIHil 4yac
BUBYCHHS (i3UKO-METaTypriiHUX MpOIeciB, AKi Bij-
OyBarOThHCS TiJI Yac BUCOKOTEMIIEPAaTYyPHOTO BaKyyM-
HOTO TastHHS KapOMIIIHUX JUCIEPCIHHO-TBEPII0UNX
HIKEJEBUX CIUIABIB, 3aKOHOMIPHOCTEH CTPYKTYpPO-
YTBOPEHHS MasHUX 3’€JIHAHb JI03BOJIUIIO CTBOPHUTH
npuniit cuctemu Ni—-Pd—Cr—1Ge. B axocti genpe-
caHTa OyJI0 3aCTOCOBaHO TepMaHill, SKHiA 3a0e3Iedye
CTPYKTYpPY TBEPIOTO PO3YMHY HA OCHOBI IMayamiro y
nassHuX mBax. [lasHi 3’eTHaHHS MalOTh CTaOITBHY
crarnany MirHITE 1230...1290 MIla npu kiMHaTHIN

Puc. 20. ITopraruHe nudpoBe peHTreHOTeNeBI3iiHe 00IaaHaH-
Hsl, IO PO3MIIIEHO Ha 00’ €KTi

temrieparypi ta 1000...1030 MIla npu Temmeparypi
550 °C, wo 6inblie Maifke y ABa pa3u y MOPIBHSH-
Hi 3 MPOMHCIOBUM HpPHUIIOEM. [3 3acTOCyBaHHSIM
CTBOPEHOTO MPHIIOI0 BUTOTOBJISIIOTHCS BiALIGHTPOBI
KoJieca 0CHLOBOTO KOMIIpecopa ra3oTypOiHHOTO BU-
TyHa 3 JUCIIEPCiTHO-TBEPAIF0YOTO HIKEIEBOTO CILIABY
(puc. 19) Ta innn BupooOu.

YenimHui po3BUTOK 3BaplOBAIbHUX TEXHOJIOTIN
Ta CTBOPCHHS JIOBFOBIYHUX HAIIMHUX KOHCTPYKIIiH
BIJIMOBIIAILHOTO NIPU3HAYCHHSI HEMOXIINBO Oe3 3a-
CTOCYBaHHs J1e()EKTOCKOIIT Ta Cy4aCHUX METOIB He-
PYWHIBHOTO KOHTPOJTIO SIKOCTi 3BapPHUX 3’ €THAHb.

3HAYHUM JOCSTHEHHSIM OCTaHHIX POKIB € CTBOPEHHS
MTOPTATUBHOTO ITU(POBOTO PEHTTEHOTEIEBI3IIHOTO 00-
nanHa"HA (puc. 20) Ha OCHOBI BUCOKOYYTJIUBHUX TBEp-
JIOTUTEHKX 1iepeTBoproBadiB. [lopraTtuBHICTH, 1IE(pOBE
00poOeHHs 300pakeHb, HU3bKa BapTiCTh BIKPHUBAIOThH
HOBI MOKJIMBOCTI JUIsi BUKOHAHHS pajiallifHOro KOH-
TPOJIIO B TIOJILOBUX Ta LIEXOBUX YMOBAX Pi3HUX 00 €K-
TiB, SIKI Ha CHOTOJHI He 3a0e3ImedueHi MOKINBOCTIMU
HEPYHHIBHOTO KOHTPOJIO. 3aCTOCYBaHHSI MOPTATUB-
HOT'O PEHTICHOTENIEBI31{HOTO KOMIIIEKCY JIOTIOMOTAE
BUPIIICHHIO TIPOOJIEMH KOHTPOIIIO YMCIEHHHUX Tra3o0-,
Ha(TO- 1 T1IPOPO3MOAIITBIMX TPYOOIIPOBO/IIB MAJIOTO
JliaMeTpy, TEXHOJIOTTYHUX TPYOOIpOBOIiB HadTOXIMid-
HOT'O BUPOOHUIITBA.

ABToMaTu3aris Ta poOOTH3aIlisl TIPOIECIB HE-
PYHWHIBHOTO KOHTPOJIO Ja€ MOXKJIHBICTH CYTTEBO
MABUIIATH TOCTOBIPHICTh MPUUHSATTS PIlICHb PO
nedeKxTHICTh BUPOOIB Ta BUKIIOYUTH BILTUB JIFOJCH-
koro ¢axropy. i HepyiHIBHOTO KOHTPOJIIO BHPOOiB
CKJIaJHOI reoMeTpii CTBOPEHO KOMIUIEKC, 710 SKOTO
BXOJHUTbH NPOMHUCIIOBUI POOOT 3 CUCTEMOIO TEXHIYHO-
ro 30py (puc. 21). Inenrudikamiro reomerpii 00’ekTa
kouTpoito (OK), ckanyBaHHSI HOro IOBEPXHI BUXPO-
TOKOBUMH JaTYMKaMU KoMILIeKkc «Kackamy BUKOHY€
0e3 yuacTi JitouHU. BiH JJ03BOJISIE; BU3HAYUTH I10JIO-
skerHst OK 3a 101oMOror CHCTEMU TEXHIYHOTO 30Dy,
ABTOMATUYHO MiATPUMYyBaTh (PiKCOBaHUI MPOMIKOK
Mik narunkamu ta OK; cTabinizyBaTu MIBUIKICTH
MepeMIllleHHs] BUXPETOKOBOTO TEPEeTBOPIOBava Ha
noBepxHi OK; dopmyBaru macmopt nedeKTHOCTI

14 ISSN 2415-8445 COBPEMEHHASA 3NEKTPOMETANNYPIUSA, Ne 4 (133), 2018



MATOH 100

Puc. 21. Po6oT 3 CHCTEMOIO TEXHIYHOTO 30Dy VISl HEPYHHIBHOTO
KOHTPOITIO BUPOOiB CKiIaHOT reomeTpii [20]

BUPOOIB i3 3a3HaYEHHSIM MPOCTOPOBUX KOOPAMHAT
nedekTiB; 3a0€3MeYUTH BUCOKY MPOAYKTHBHICTH
KOHTPOJIIO.

B [HCTHTYTI ycHiniHO MPOAOBXKY€E PO3BUBATUCA
METaJTypriiHU{ HAPSIMOK — CITEIEIeKTPOMETaIyp-
risi, sKa 3a0e3neuye CTBOPEHHS BUCOKOSKICHUX CTa-
neil. Ane 1i MOXKIJIMBOCTI UM HE BHUEPIYIOThCS. SIK
BUSIBUIOCH, 3aC00aMHU CHELETIEKTPOMETATYPril MOX-
JIMBO BUPOLIYBaTH MOHOKPHCTAIIM BEJMKHX PO3MIpiB,
10 3pOOUTH 32 TPAJTUIIHHOK TEXHOJIOTIE0 HEMOXK-
JIUBO. YCHIIIHO peai3yeThCsl Ha MPAKTHIl po3poliie-
HUi B [HCTUTYTI IPUHIMIIOBO HOBUH CIIOCIO BHPOIILY-
BaHHSI MOHOKPHUCTAIB TYTOIUIABKUX METAIIIB, B SKOMY
OJTHOYACHO BHKOPUCTOBYETHCS JIBa PI3HUX JpKEpesa
CJIEKTPUYHOTO HarpiBaHHS — IUIa3MOBO-IYTOBHH Ta
iHayKiiaui (puc. 22) [21]. [Ina3moBo-1yroBuii 3/iii-
CHIOE TIEpETUIaBIICHHS BUTPATHOTO MaTepiary (IIpyTKa)
1 (popmye TiIO MOHOKpHCTANA 331aHOT KOH(Irypartii, iH-

[1nasmoTpon
{ Bonbthpamoenii
npyToK
[Inasma
luzykrop
MoHokpueran

Puc. 22. Cxema ycTaTKyBaHHS JUISl BUPOITYBAaHHS MOHOKPHUCTAIIIB
TYTOIUIAaBKUX METaliB

Puc. 23. MoHokpurcTaiu Bolibhpamy

OYKUIHHAH — YTPUMYE JIOKaTbHY METalIeBy BaHHY BiJl
TIPOJIMBIB 1 CTBOPIOE HEOOXITHE TEMITepaTypHE IOJIe y K-
CTaJIi, KPUCTaJl POCTE TIPU BHCOKIH TeMIieparypi MiiirpiBy
(0,5...0,6) T [22]. B pesynbrari 3HHKY€ETbCS HANPY-
KEHHS 1 IIUTBHICT AUCIIOKALii (MeHIe Hix 10° CM_Z) B
3pOCTArOYOMY KPUCTai, 1[0 CIPHUSE CTBOPSHHIO OLIBII
JOBepLICHOI MOHOKpHCTaNIiYHOI cTpyKTypu. [linirpis
MOHOKpHCTaJa O BUILE3a3HAYCHOT TeMIepaTypt —
OJIVH 13 KJIFOYOBHX €JIEMEHTIB 11i€1 TexHoorii. CTBope-
HO yHIKaJIbHE YCTaTKyBaHHSI 11 BUPOOHHUIITBA BEJTMKUX
MOHOKPHCTAIB BOJIb(ppaMy i MOTIOACHY y BUIVISI T11a-
ctuH po3Mmipom 20%170x160 mm (puc. 23). Llsg TexHo-
JIOTIs BIIHOCUTECS 0 aAUTUBHUX TEXHOJIOT BUCOKOTO
piBHs [23].

3BaproBaHHsI, 3aJUIIAIOYUCH OJIHUM 3 OCHOBHUX
TEXHOJIOTIYHHX IIPOTICCIB B PI3HUX Tay3sx MPOMHUC-
JIOBOCTI, TIOITUPHUIIOCH B 30BCiM HOBY Il cede ce-
py — MeaunuHy. | 3apa3 Mu MOXXKeMO KOHCTaTyBaTH,
10 3/AiMCHIIIacS Mpist XipypriB Ipo MIBUAKE Ta 0e3-
KPOBHE pO3’€HAHHS Ta 3’ €IHAHHS )KUBOT TKAHUHH
0e3 3acTocyBaHHs LIOBHOTO MaTepiay.

[HCTUTYT Y TBOpYOMY CIIBPOOITHHUIITBI 3 MPOBiA-
HUMH MEJIMYHHUMHU 3aKi1aJaMu YKpaiHu CTBOPHB TeX-
HOJIOTiI0 Ta oOnagHaHHs (puc. 24) Al BUCOKOYACTOT-
HOTO 3BapIOBaHHS M SIKHUX >KMBUX TKaHUH [24-28].
Ha nanwuii yac po3po0ineno i 3acrocoByeTbest Oinst 200
PI3HHX XIpypriYHHX METOIUK, 38 SKUMH HIOPIYHO BH-
KOHy€eThCs 35...40 Tuc. oneparliii B Takux o0NacTsx,
sIK abioMiHajIbHA 1 TOpaKaJbHa Xipyprisi, TpaBMaTo-
JIOTis1, MyTEMOHOJIOT 151, TIPOKTOJIOT1S, yPOJIOTisl, MamMo-
JIOTis1, O TANBMOJIOTIs, HeHpoXipypris Ta iHmri. CTBo-
peHa Ta IPOIOBKYE YOCKOHAIIOBATHCH allaparypa Ta

Puc. 24. Anapar nns 3BaproBaHHs kuBuX Tkanud EKB3-300
«ITaroamem»
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Puc. 25. BaratopyHKLiOHaNBHUNE TepMOXipypriunuii amapar
EK-300 MIII «ITatonmeny Ta Xipypriuauii iHCTpyMeHTapii

IHCTpYMEHTAapiil ISl BUCOKOYACTOTHOTO 3BapIOBaH-
HS KUBHX TKaHWH. CITi 3a3HAYUTH, 110 OaraTo KpaiHn
CBITY 3aIliKaBJICHI ITi€f0 TEXHOJIOTIETO.

Ane Ha IFOMY MU HE 3yNUHAEMOCh. B [HCTHTYTI
CTBOPEHO HOBMI Ipouec OE3KOHTAaKTHOI KOHBEK-
HiifHO-1H(pauepBOHOI 0OPOOKH KUBUX TKAaHWUH. BiH
MPOWIIOB BceOiuHy MEpPEeBipKy 1 JOBIB CBOIO edek-
THBHICTh. 3 OTO BUKOPUCTAHHSM 3/[IHCHIOETHCS K
nepiia J0noMora, Tax i creniaiizoBaHa Xipypriusa.
BiH gae MOXKIUBICTH 3yNUHATH KPOBOTEYI 3 MapeH-
XIMaTO3HHUX OpraHiB, TyO4aTHX KiCTOK 1 CyJUH HEBe-
JIUKOTO JliaMeTpy, caHyBaTH iH(IKOBaHiI Ta XpOHIUHI
THIAHI paHu TPU TpaBMax, KOAryJlroBaTH TKAaHWHU
JUIsL IPOBEJICHHST OC3KPOBHOTO PO3CIUEHHsI, 3/[IHCHIO-
BaTH TepMOaOIAIiI0 MyXJIuH 1 MeractasiB. KoxHa 3
PO3TIISTHYTUX TEXHOJIOTIH Mae CBOI mepeBaru i CBOi
3actocyBanHsA. O0’eTHaHHS X Y OHOMY arapari 10-
3BOJISIE 301TBIIATH MOKIIUBOCTI XipypriB (puc. 25).

Jlaneko HEMMOBHHUM OTIISIT HAITMX POOIT CBiTIHTH,
10 Ha OCHOBI MPOOJIEMHO-OpiEHTOBaHUX (DyHIaMEH-
TaJbHUX JOCTIKEHb B [HCTUTYTI €JIeKTpO3BapIOBaH-
HSl YCIILIHO CTBOPIOIOTHCSI HOBI HAYKOBI TEXHOJOT1T
Ta obnanHaHHA. Mu i Hagami OyneMo akTUBHO Ipa-
LIOBAaTH HAaJ TAaKUMHU JTOCIHIKCHHAMHU Ta PO3poOKa-
MH, SIKI MATUMYTb MEPCIEKTUBY Ta OyAyTh 3aTpely-
BaHi Ha CBITOBOMY PHUHKY 3BapIOBAIbHOI TEXHIKH.
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COBPEMEHHGLIE UCCJIIEAOBAHUA 1 PABPABOTKU U3C um. E. O. ITATOHA
B OBJIACTU CBAPKH U POJICTBEHHbBIX TEXHOJIOI I
B. E. ITATOH
NOC um. E. O. ITatrona HAH VYxpaunsr. 03150, . Kues, yn. Kasumupa Manesuda, 11. E-mail: office@paton.kiev.ua

IIpencraBnen psij HOBBIX pa3paboTok MHCTUTYTA 31eKTPOCBAPKH, CO3aHHBIX B MOCIEIHEE BPEMS, a UMEHHO, TEXHOJIOTHI
1 000pyNOBaHUE IS CBAPKH C IPUMEHEHHEM BBICOKOKOHIIEHTPUPOBAHHBIX HCTOYHUKOB 3HEPTHH — IUIa3MBbl, J1a3epa, dJ1eK-
TPOHHOTO J1y4a. CO31aHbl TEXHOJIOTHH JUIS CBAPKU TPYO, THTaHA OOJIBIINX TOJIIMH, IFOMHHHEBO-TUTUEBBIX CIUIABOB, BBICO-
KOIIPOYHBIX cTaneil. Paspaboransl napoda3Hble TEXHOIOTHH TTOTYUCHUS. HAHOCTPYKTYPUPOBAHHBIX MaTEpPHAIOB JUIs CBAPKH
KOMITO3UTHBIX MaTe€pHanIoB U HHTepMeTamnA0B. Co3aHbl TEXHOIOTHH U 000pyI0BaHUE Ul CBAPKU U PE3KHU MOJ] BOIOH, HOBBII
IMEKTPOHHO-Ty4YeBOI HHCTPYMEHT JJIsl CBAPOYHBIX PabOT B OTKPBHITOM KocMoce. [171s TOBBIEH S TOITOBEYHOCTH M HAJIEXKHOCTH
CBapHOTO 11IBa MPEUIOKEHA TT0CIeCBapoyHast 00paboTKa — UMITYJIbCAMH EKTPHYECKOrO TOKA BHICOKOH INIOTHOCTH U BBICO-
KOYaCTOTHAsI MEXaHHY€eCKas ITPOKOBKA. 11 KOHTPOJIS KauecTBA CBAPHBIX KOHCTPYKIMIT cO3/1aHO0 LU(poBoe 000py10BaHHE Ha
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OCHOBE BBICOKOUYBCTBHUTEIIBHBIX TBEPIOTEIBHBIX IPe0OpazoBarelieid, a JUisl N3/IeJIHH CII0KHON reOMETPUH — IPOMBIIIIICHHBIN
POOOT C CHCTEMOIi TeXHUUEeCKOro 3peHust. Pa3paboTaH HOBBIH ClIOCOO BBIPAIIMBAHKSI MOHOKPHCTAJUIOB TYTOIUIABKUX METAJLIOB.
IIpencrasnena HoBas ammaparypa JUisl CBapKH )KUBBIX TKaHeil. bubnuorp. 28, Tadm. 2, puc. 25.

Knwouesvie cnosa: CeAPKaA NiA3MeHHAs, 1d3epPHAsl, JN1eKMPOHHO-Iy4e6dsl, KOHMAKmMHudAs, mumam, airoMunueso-iunuesole
Cnjaesl, NPOYHOCMb, KORMPOJ/Ib Kayecmed, HanjideKkd, MOHOKpUcCmaiisl, C6APKA IHCUBBLX mKaneu

ADVANCED STUDIES AND DEVELOPMENTS OF THE E.O. PATON ELECTRIC
WELDING INSTITUTE IN THE FIELD
OF WELDING AND RELATED TECHNOLOGIES
B.E. PATON

E.O. Paton Electric Welding Institute of the NAS of Ukraine, 11, Kazimir Malevich str., 03150, Kyiv, Ukraine.
E-mail: office@paton.kiev.ua

A number of recent new developments of the E.O. Paton Electric Welding Institute is presented, namely the technologies and
equipment for welding with applying the highly-concentrated power sources: plasma, laser and electron ones. Technologies were
developed for welding of pipes, thick titanium, aluminium — lithium alloys, high-strength steels. The vapor-phase technologies
were developed for producing nanostructured materials for welding composite materials and intermetallics. Technologies and
equipment for underwater welding and cutting, new electron beam tool for welding in open space were developed. To increase
the life and safety of the weld, the postweld treatment was suggested by using the high-density electric pulses and high-frequency
mechanical peening. To control the quality of welded joints, the designed digital equipment, based on high-sensitive solid-body
converters and an industrial robot with a technical vision system for products of intricate geometry were developed. The new
method was developed for growing refractory metal single crystals. New equipment is presented for welding of live tissues.
28 Ref, 2 Tabl., Fig. 25.

Keywords: plasma, laser, electron beam and resistance welding, titanium, aluminium-lithium alloys, quality control, surfacing,
single crystals, welding of live tissues
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Mna3meHHbIe TexHONOrMM U 060pyaoOBaHME B METaNyprum m NnIMTeMHOM npousBoacTsee /
B. E. NatoH, I. M. 'puroperko, W. B. lWewnko n gp. Kues: Hayk. aymka, 2013. — 488 c.

B MOHOFpa(bVII/I npuBeneHbl Hay4dHble U NMpUuKInagHble acrnekTbl NPpUMEeHEHUA rnras-

r -
Wz MEHHbIX MCTOYHMKOB Harpesa (nnasMOTPOHOB) B METamnmyprMyeckom U NUTENHOM
s npounseoacTBe. PaccMoTpeHbl OCHOBHLIE TUMbI MIIA3MOTPOHOB, MCMOSb3yeMble Ans
MNNASMEHHBIE nnaeky METaNIoB 1 00paboTKM METANNNYECKNX pachiiaBoB B JlabopaTopHbIX U Npo-

TEXHONOINN
N OBOPYAOBAHWE MbILLUJTIEHHbIX YCITOBUAX.

MokasaHo MPOMBLILINEHHOE NMPUMEHEHNE MIa3MEHHbIX UCTOYHMKOB Harpesa, Ha
Gase KOTOpbIX pa3paboTaHbl HOBble MeTarnnypruyeckme MpPoLecchl U TEXHOMOruu.
OnucaHbl KOHCTPYKLMM MAaBUMbHBIX Nevein
Ha KepaMU4EecKoM nody v nepennapHbix IRV (. o
neyen ¢ (hOPMUPOBAHMEM CIUTKA B Oxna- [EESLEEUiuuEE ISR R AR
XOAEMOM KpucTannusatope, YCTaHOBOK ANS padVHMPYHOLLEro L':lgiaa:::ﬂgy " :
nepennasa NMOBEPXHOCTHOMO CIlOsl CIUTKOB, BblpalUyBaHUS MO-
HOKPWCTaroB TYronnaBKkux MeTannos v ap. MNpuBeaeHsl pesyrb-
TaTbl CPaBHEHUS Ka4eCTBa METAsSIOB W CMaBoB, BbIMaBIIeHHbIX
C NMPUMEHEHNEM Pa3NNYHbLIX TEXHOMOMIA.

NS HayYHbIX N MHXEHEPHO-TEXHUYECKNX PaGOTHUKOB MeTar-
NYPrudecKkux NpeanpusaTUn 1 MUTENHOTO NMPOU3BOACTBA, a Takxke
Ans npenogaBaTtenen, acnMpaHToB U CTYAEHTOB BbICLLEN LUKOSbI

Kuwnra nmepensnana B BennkoOputaHuu Ha aH-
. rmiickoM si3bike B 2015 1. u B Kurae Ha kuraii-
COOTBETCTBYOLNX CrneunarnbHOCTEN. ckoM B 2018 .
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