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NEW DIRRECTION OF APPLYCATION OF TITANIUM ALUMINIDES

IIpogedero nopignsnvhe oyiHIOBAHHA MA BUSHAYEHO NPUHYUNOBO MONCIUBULL HANPAMOK NIOGUIENHsL PIGHS banicmuyHol
cmitikocmi mumanogux OpoHedcUnemis K GiliCbKOB020, MAK 1 YUBLTbHO2O NPUSHAYEHHS 3d OONOMO20I0 GUKOPUCIAHHS WAPI8
sucokomeepooeo inmepmemanioy cucmemu Ti-Al. ITokazano, wo eukopucmanns wapysamux mumaHosux OpOHenIacmuH,
3MIYHEHUX THMEPMEMAiOOM — aTOMIHIOOM MUMAHY — 00360AUMb RIOBUWUMU DI8eHb OPOHE3AXUCTY 8 PA3i NPOCMPITIOBAHHS
ma 3HUBUMU 3a241bHY 642y OPOHeXHCUNeMA 6 NOPIBHAHHI 3 HAAGHUMU AHATIO2AMU MEMANEEUX OPOHEHCUNEMIS.

Kniouosi cnosa: inmepmemanio, banicmuuna cmitikicmo, 6poneniacmuna.

IIpogedena cpasHumenvHas oyeHKa U BbIACHEHO NPUHYUNUATLHO 603MOJCHOE HANPABIeHUe NOGblUeHUs YPOGHS OawLlu-
CMU4ecKoll CMotKOCMU MUMAHOBbIX OPOHENCUNIENI08 KAK BOCHHO20, MAK U SPANCOAHCKO20 HAZHAYEHUs. ymeM UCHONb308d-
HUsl Cl0es 8blcOKOMEepdo2o unmepmemaniuoa cucmemvt Ti-Al. Tlokazano, umo ucnonv308anue croucmoix MumaHogvix 6po-
HeNnAaAcmuH, YCUNEHHbIX UHMEPMEMantuoomM — AMOMUHUOOM MUMAHA — NO360IUM NOBbICUMb YPOBEHb OpOHe3auunbl npu
npocmpenusanuy U CHU3UMb 0OWuUll 8ec OpOoHedCUNeMd NO CPAGHEHUIO C CYUeCMBYIOWUMU AHAT02AMU MEMALTUYeCcKUX Opo-
HeHCUNIeMO08.

Knrouesvie cnosa: unmepmemaniuo, 6ainucmuyeckas cmoukocms, OpOHenIacmuna.

The comparative assessment and fundamentally shows the possible direction of improving ballistic vests titanium, both
military and civil purposes through the use of layers of very hard intermetallic compound of Ti-Al It is shown that the use of
layered armor plates reinforced titanium intermetallic compounds — titanium aluminide will increase the level of armor
protection when prostrelivanie and reduce the overall weight of the vest over existing analogues metal body armor.

Key words: ballistic resistance, intermetallic compounds, armor plates.

Beryn. B ymoBax daxTuuHOT BificbkoBO1 arpecii B YKpaiHi 0COOJIMBO roCTpO MOCTAIOTh
MUTAHHS TABUIICHHS BJIaCHOI 0€3IMeKH BIICHKOBOCTYKOOBIIB. Y Cy4aCHHUX YMOBAaxX BEICHHS
0010OBUX 111 OPOHEKWIET € HAWOUIbII €PEeKTUBHUM 3aCO000M IHAMBIAYaIbHOTO 3aXUCTY, 110
3aCTOCOBY€ETHCS B CWJIOBHX CTPYKTypax. CydyacHUH PHHOK MPOTIOHYE OPOHEKHUIIETH ITUPOKO-
ro CHEKTpa Ui MPUXOBAHOTO Ta 30BHIIIHBOTO, MEPIOJUIHOTO Ta MOCTIHHOTO HOCIHHS, 3aXHC-
Ty B KyJIb Ta Bpa)karouoi Aii BUOyXy OCKOJIKOBHX rpaHaT. OJHaK JOCBIJ eKcIulyaTallii 6po-
HexuiIeTiB y 30H1 mposeaeHass ATO noxkasye, mo 6arato 3 HUX He 3a0e3Me4uyTh HeOOX 1 THUN
PIBEHb 3aXHUCTy MOT0O BJIACHUKY.

OcHOBOIO OUIBIIOCT1 Cy4acHUX OPOHEKHIIETIB, II0 BUPOOJISIOTECSA B YKpaiHi Ta y CBITI, €
cTajieBa IUIacTHHA po3Mipamu 25x30 cM, dKa MigAaeTbes TepMiYHOMY 00poOsieHHo. Taki
OpoHeXUJIeTH 37aTHI 3a0e3leuyBaTu JOCTATHIA PIBEHb 3aXMCTY HAaBITh il Yac BIIyYaHHS
OpoHeOiiHO-3anaIIOBaIbHOT Kyl Kanmiopy 7,62x25 mm Tumy b3, anme BHaACHiIOK BETUKOT iX
MacH (3aJIe’)KHO BiJl KJIACy 3aXHCTy Bara Takoro OpOHEXuieTa KoJMBaeThes Bim 9 10 12 kr) Ta
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TOBILIMHU 3HWXKY€EThCS MaHEBPEHICTh OIS, MIBUIYE€THCS HOr0 BTOMIIIOBAHICTh, BUHUKAIOTh
00JIbOB1 BIIUYTTS y XpeOTi, 110 MOXKYTh CTaTH IPUYMHOIO MOSIBU reMaTOM Ha IJIEYOBOMY I10-
sIC1 BHACJIIIOK TPUBAJIOTO iX HOCIHHS [1].

KapaunaneHO npoTuiekHa cUTyalis CKJIaJaeTbesl 3 OpoHeXUIeTaMu, 3p00JIEHUMU 3 BU-
COKOMIILIHOT OaJIICTUYHOT TKAaHUHH, 1110 OTpUMaJia Ha3By KeByap. Taki OpOHEXUJIeTH HasiBHI B
030poenHi Bilickk CLIIA Ta HATO. IlepeBarn Takux >kKujieTiB — HEBEJIMKa iX Maca (10 4 Kr),
o 3a0e3neuye BUCOKY MaHEBPEHICTh BIHCHKOBOCIYKOOBLIB y O0HOBUX cuTyauisx. Bonu
KOM(OPTHI — B HUX HE CIIEKOTHO, aJie OS] 3 yciMa NepeBaraMu iCHy0Tb HEJIOJIKH, 1110 00-
MEXYIOTh IX 3aCTOCYBaHHA. Tak, KeBjap Ta HOT0 aHAJOTW CXWJIbHI /10 30BHIIIHBOTO BIUIUBY
HaBKOJMIIHBOTO cepenoBumia. CoHsYHA pajialisi 3 4acoM 3MEHILIY€ MIIHICHI BJIACTUBOCTI.
Tako) KeByiap BTpadae MIIHICTh MiJ Yac HaMOKaHHS. Taki OpOHEXMJIETH BITHOCATHCS O
JIPYTOTO KJIacy 3aXHCTYy, IO 3[aTHI 3aXUCTUTH Bia Bpakarodoi Aii Kyni micronera TT, Bumy-
IIEHOT Maike BIPUTYJI, a00 Bifl XOJOHOT KOJTHOYO-piKyUd0i 30poi [2].

3amiHa crajieBUX OpOHEIUIaCTUH Ha KepaMIidHi J03BOJIMIA 3HU3UTHU Bary OpoHEeXUIeTa Ha
1-2 Xr Ta 0JHOYACHO MIABHUIIMUTU HOTO KIiac 3axucty. Kepamika min yac BiaydaHHs KyJIi 37aT-
Ha NOTJIMHATY 1i €Heprito Ta 3MEHIIYBaTH il /1110, ajie IPU [[bOMY BOHA BUXOAMTH 3 Jaay. Taki
OpOHEXMJIETH BBAXKAIOTh OJHOPa30BUMH [3].

VY 3B’53Ky 3 MM LIMPOKOIO BIPOBAIKEHHS JJIs 3aC001B 1HAUBIAYalbHOTO 3aXUCTy Ha0y-
1 OpOHEIUIACTHHH, 3p00JIeH1 3 BUCOKOMIIHUX THUTAHOBUX CIUIABIB, OCKUIBKM BOHH 3/aTHI
3a0e3neuyBaTi JOCTaTHIA piBEHb IPOTUKYJIBLHOI CTIMKOCTI 1 I03BOJIIIOTH 3HU3UTH Bary BHpO-
Oy Ha 15-20 % y nopiBHsHHI 31 cTaneBumMu Oponexuieramu [4]. TectyBanHs Takux OpoHe-
KHWIETIB y CydyacHMX OOMOBHMX YMOBaXx BHMAararOTh [E€BHI BHMOIH, TOJOBHHUM YHHOM,
OB’ si3aHi1 13 3a0€3MEeUEHHSAM 3aXHCTY iX HOCIS Bi KyJb 3 IIBUIIEHO MPOOUBHOIO 3/IaTHIC-
Ti0 Tuny I1I1 xambpy 7,62, Bunymenux 3 AK-74, AKM, a6o nasite CI'/]. Lle notpedye min-
BUIIEHHS MEXaHIYHUX BJIACTUBOCTEN TUTAHOBOTO CILIaBY.

Meta pobotu. Metoro 1i€i pobOTH € MOIIYK UUISAXIB MIIBUIIEHHS PIBHA OanicCTUYHOT
CTIMKOCTI TUTAHOBUX OPOHEIIACTHH.

Bukaan ocHoBHoro marepiany. Ha cborozini Tutan Ta #oro criaBu 3HaMIUIM HIMPOKE
3aCTOCYBaHHS y BIMCHKOBIM MPOMHKCIOBOCTI M1 9ac BUTOTOBJICHHS OpOHEEIEMEHTIB MaIluH
JIETKOI Ta CepeHbOT BaroBOi KaTeropii, OCKUILKU BiH BOJOJIE TOCUTh BUCOKOIO TBEPJIICTIO 1
CTIAKICTIO 10 KOpo3ii. Bucoke oLiHIOBaHHS MPOTHKYJBHOI CTIMKOCTI TUTAHOBUX CIUIaBIB Y
0010BHX yMOBaX 13 3aJly4€HHSIM PI3HOrO BUY 030pO€HHS 00yMOBMIIA 3aCTOCYBAHHS X 1 JUId
BUT'OTOBJICHHS 3aC001B iIHAMBIMyatpbHOTO OpoHe3zaxucty (31b) [5].

Humni Bigoma Bennka rama TUTaHOBUX CIUIABiB 3 oL, o+f3, B-CTpyKTypolo, 110 BIAPI3HSAIOTh-
Cs1 OJIMH B1Jl OJTHOTO MEBHUMU BJIACTUBOCTAMH. Tak, oL — TUTAHOBI1 CIUIaBU MarOTh JOCUTH I10-
CepeaHiid piIBEHb MIIHOCTI, HE MIAAAI0THCS TEPMOOOPOOII 1 BOJOIIIOTH JyKE€ BHCOKOIO KOPO-
31IMHOI0 CTIMKICTIO. Y 3B’SI3Ky 3 IIMM TUTAHOBI CIUIABH 3 O-CTPYKTYPOIO MarOTh OOMEKEHE
3aCTOCYBAHHS IiJ] YaC BUTOTOBJIEHHS 3aC001B 1HIMB11yalbHOTO OpPOHE3aXUCTY .

OpnHodasni B-criaBu TakoXkX HE 3HAMIIIM IIMPOKOTO MPOMHUCIOBOIO 3aCTOCYBAaHHS IIiJ
yac BurotosisieHHs 31b, mo noB’s3aH0, HacaMIepes, 3 T0CUTh BUCOKOIO 1X BapPTICTIO, OCKLIb-
KU JUJIsl OTPUMaHHS CTIMKO1 B-CTPYKTYpH CIIaBU MOBUHHI OyTH JIETOBaH1 BEJIMKOIO KIIbKICTIO
B-craburizaTopis: V, Mo, Nb, Ta, 10 TOTO X BOHM 3HaYHO MIJBHILYIOTH IMUILHICTH CIUIaBIB.
Tomy, sik moka3ayia nMpakTuka, i yac BUrotosyieHHs1 3Ib sk npoTukyIbHOT OpOHI HAlO LTBII
JOLUIbHO BUKOPUCTOBYBATH TUTAHOBI CIUIaBU 3 O3 CTPYKTYpOIO MICHA Bifnaly, NpU SKOMY
pPIBEeHb MEXAHIYHHUX BJIACTUBOCTEW BU3HAYAETHCS BJIACTUBOCTAMU o 1 B-¢ha3, cTymneHeM rere-
POTEHHOCTI 1 TUTIOM CTPYKTYpH [6].

[Ipote BuBUeHHs 0ocoOnmBOCTEl nedopMmallii 1 pyHHyBaHHS TUTAHOBUX CIUIABIB y pasi iH-
TEHCUBHOTO IMHAMIYHOTO HaBAaHTAKCHHS MOKA3aJlo, IO O[3 TUTAHOBI CIUIAaBU OUIBII CXHIIb-
Hi JI0 BHUCOKOI JIOKaJIi3alii miacTuyHOl Aedopmaliii, Npu 1bOMY BiIOYBaIOThCS CTPYKTYpPHI
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3MIHU: [T0sIBa OUTMX CMYT a/11labaTUYHOTO 3CYBY, MOXKIIUBICTH ()a30BUX MEPETBOPEHD, L0 MPH-
3BOJIMTH 710 MIABUIIEHHS KPUXKOCTI cIulaBy. Bee 1ie Jocuth HeraTMBHO BIUIMBA€ Ha OaliCTHY-
HI BIACTUBOCT1 O+ TUTaHY.

Sk BiOMO 3 JTEpaTypHUX JKEpell, HalO UIbIIo0 OaTICTUYHOIO CTIMKICTIO 3 o+3 TUTaHIB
BoJioaie TuTaHoBHi cruta BT23 (3amniza 0,4-0,8 %, xpomy 0,8—-1,4 %, monioaeny 1,5-2,5 %,
BaHauito 4-5 %, turany 84-89,3 %, amominito 4-6,3 %). OnHaK MiIBUIIEHHS HOTO MIITHOCTI
3a JI0MOMOTI 00 TepMIYHOTr0 00po6aeHHs Outbin Hbk 1000 MIla HeMuHyYe IpU3BOAUTH JIO Ho-
ro KpUXKOTO pyHHYBaHHS, 1110 3HIKYE OIIpP IMIACTUHM JI0 YJIapHOTO BILIUBY [7].

BpaxoByrouu naHi BUKOPUCTAaHHS METAJIEBUX OPOHEXKUJIETIB y rapsuux TOUYKaX Y BCbOMY
CBIT1, MO’KHa 3pOOWTH BUCHOBOK, III0 HAIIMHUIA 3aXHCT HOTO HOCIA Oy/e 3ajie)aTH HE TUIBKU
BiJ] BUCOKOI MIITHOCT1 1 TBEpPAOCTI OPOHBOBAHO1 IUIACTUHU, a i BiJ] HAABHOCT1 OUIBII M’ SKOTO
nemMngyr4oro mapy B Horo ckiajai. OCKUIbKH, SIK IOKa3y€ CyMHA NPAaKTHKa BUKOPHUCTAHHS
OpOHEXUJIETIB, BUKOHAHUX 13 CyTO TUTAHOBUX IUIACTUH, KOJIM MOTPAIUIIHHS KYJIl B )KWJIET HE
CIpUYHUHSIE oro pyiHyBaHHS, a O0€Lb MOMUPAE MOBUILHO 1 OOJIICHO BiJ BHYTPILIHBOT KPOBO-
teui. lle cnpuumHeHo TuM, 10 KyJjsd NepeAae IMIyJIbC TUTAHOBIM IUIACTHMHI HAa HEBEJIHKIM
IUIOIII, BIATIOBITHO, CUJIA yAapy MO TUTy pO3MOAUICHA HA HEBEJIMKY IUIONTY IIJIACTHHH, 10 Ya-
CTiIe 3a Bce 3aKiHYyBajiocs ¢ataibHo [8§].

BpaxoByrouu Bce BuIllecKa3aHe, MOCTA€ 3aBJAaHHS CTBOPEHHS I'€T€POreHHOI THUTAHOBOT
OpOHi y MOEAHAHHI 3 1HIIUM BHCOKOTEXHOJIOTTYHUM METAJIOM, HANPHUKIAMI, ATIOMIHIEM, IO
J103BOJIUTH 3aM00IITH KPUXKOMY PyHHYBAaHHIO TUTAHOBOI OpOHETIAaCTHHH.

Mu nponoHyemMo crocid yJI0CKOHaJeHHs OajliCTUYHHUX BJIACTUBOCTEH TUTAaHOBUX OpoHe-
KHWIETIB 3aBASKM BUKOPUCTAHHIO BHUCOKOTBEPAMX IHTEPMETAJIIHUX CIIOIYK — aJIOMIHIAIB
tuTaHy. Ha Hamy nyMKy, yepryBaHHs IIapiB BUCOKOTBEPIOTO IHTEPMETANIAY Ta M’ SIKUX Ila-
pIB QTIOMIHIIO JTO3BOJUTHh YCYHYTH BHILENEPEpaXxOBaHl HEJOMIKH 32 PaXyHOK BUCOKOTO MO-
IyJisl IPY>KHOCTI 1 JOCUTh Majloi HIIJIbHOCTI LILOTO MaTepiany.

VY mpoueci oTpuMaHHS OIMETaleBOrO0 KOMIIO3UTY 3 BHUCOKOTBEPJIUM IHTEPMETAIIIHUM
[IPOILIAPKOM OJIHUM 13 TOJIOBHUX 3aB/IaHb € BM3HAUEHHS OCHOBHUX MarepiaiiB. TUTaHOBUI
criaB OT4 ta amowminiesi cimaBu 1901, 1903 cucremu AL-Zn-Mg 3Haliiuiy MupoKe 3acTo-
CyBaHHs y BUpoOax OpOHbOBAHOI TEXHIKH JIETKOT BaroBOi KaTeropii Ta MOXyTb OyTH BUKOPHU-
CTaHl i1 BUTOTOBJICHHS TaKOro OIMETajaeBOT0 Kommo3uTy. KpiM Toro, BaxJIMBOIO MpooIie-
MOIO € BU3HAYEHHS ONTUMAJIbHOTO TUIy 1HTepMeTamiay cucreMu Ti-Al, OCKUIbKH, K BIIOMO,
30UTbIIEHHSI KUIBKOCTI aoMiHi0 B cucteMi Ti-Al miiBHIy€e pO3UMHHICTH €BTEKTOIIOYTBO-
PIOIOUHX CIIOJNIYK, 1110, Y CBOIO YEpry, MPUBOJIUTH 1O 3pOCTAHHS MIIHICHUX MOKAa3HUKIB CIIJa-
BY [9]. ¥V 3B’s3Ky 3 MM HaWO1IBII ONTUMAJIBHO, HA HAI TOTJISI, MM yMOBaM BiIIOBIIATH-
MyTh Taki 1HTepMeramiau: TiAls, TiALTizAlj;, TemmepaTypa NHOSIBH SIKHX, BUXOASUU 3
niarpamu ctany cuctemu Ti-Al, konuBaeThscst B Mexax 1340-1460 °C. 3anexHo B1 YUCTOTH 1
MIKPOCTPYKTYpH MEXaHIYHI BJIACTUBOCTI iHTepMeTaniny TiAl xoimBaroThes B JOCUThH IIMPO-
KUX MeXax 1 IIpU KIMHATHIA TeMIeparypl CTaHOBIATh: 6 = 350-580 MIla, 6 = 0,5-1,5 %.
Monyns npyskHocti amomininy TiAl npu 20 °C nopisnroe: E = 175 rlla [10].

VY 3B’53Ky 3 UMM Ba)XJIMBUM 3aBJIAHHSM IOCTa€ HEOOXIIHICTh ONTUMI3aLlli CTPYKTYPH JIU-
LEBOTO 1 THWJIBHOTO LIapiB, TOOTO 3a0€3MEUUTH Take pO3TAllyBaHHS B SI3KMX LIapiB 1 MIapiB
MI[HOTO IHTE€pMETallily B CHCTEMI, 110 3a0e3MeUUuTh HE TUIbKU JIOCTAaTHIO MILHICTH MPOTH
pyHHYBaHHS, a ¥ 3MEHILEHHs 1M03aMEeXHOT /11 Kyl y pa3i NOTpaIviiHHS 1 y OpOHEIUIacTUHY.
BapianTtu oTpuMaHHS 1mapiB IHTEpMETAJIAY HaBEAEHO Ha puc. 1.

VY nepmomy Bumnanky (puc. 1, a) IponoHy€eTHCS OTPUMAHHS JIMIIEBOTO 1HTEPMETAIITHOTO
11apy Ha MOBEpPXHI TUTAHOBOIO CIUIaBY. TyT K BUXITHUN aJIOMIHIEBUH 1IAp MOXYTh BUKO-
pHUCTaTH, HANPUKJIAJ, BHCOKOMIITHI aJIOMIHIEB] crjiaBu cuctemMu Al-Zn-Mg 3 momanbimmm
OUTBII B’ A3KUM JIeMI(PYIOYNUM IIApOM, 3pOOJICHOTO 3 TATAHOBOTO CIUIABY.
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Ha puc. 1, 6 mpomnioHy€eTbCs BapiaHT MOMIAPOBOTO BUKOHAHHS OPOHETUIACTHHU, KOJIU IIapH
TUTaHy YePTyIOTHCSA 3 IHTEPMETATITHUMH MPOIIAPKAMH, SKi IMOEJTHAHI MDK COOOF0, HAITPH-
KJa71, 3acobamu nudy31iHOTO 3BapIOBAHHS.
Tpertiii BapiaHT BUKOHaHHS OpoHeIiacTHHH (pUC. 1, 8) MPOIMOHYE K B’SA3KUH JIMIICBUMA
1ap aJOMIHIEBHH CIUIAB, IO YAaCTKOBO NpOpearyBaB 3 THTAHOM, YTBOPHUBIIN IHTEPMETAi-
HUIA TIPOIIAPOK Y 30Hi IX KOHTAKTY.

a o 8

O - 1map BUCOKOTBEPAOI0 IHTEPMETAILY:
M - map THTaHOBOIO CIUIABY;
M - JIMIEBHUH LIAp 3 AJTIOMIHIIO

Puc. 1. Bapianmu 6uKoHaHHA Wapi6 MUMAHOBUX OPOHENIACMUN. d — 3 TUYEBUM THMEPMEMALIOHUM RPOUAPKOM,
06— nowapoee uepy8anHsi mapi@ mumaxny ma iHmepMemaJlidy; 6 — 3 Jauyesum uapom 3 ANOMIHIEBO2O cnuiasy

JlocTiKeHHS 010 OTPUMAaHHS IIapiB iHTepMetaniny TiAl mpoBoamim i3 3aCTOCYBaHHIM
nudy3iitHoro 3BaproBanus Turany BT1-0 3 anrominiem mapku AJ[1.

OtpumanHs r(y3iHHO-3BaPIOBATILHOTO 3’ €THAHHS 3IIMCHIOBAJIOCS TIPH TEMIIEpaTypi i30-
TepMidHO1 BUTpUMKH B Mexkax T=550-630 °C, 3BaproBansHOMy THCKY P=225 MIla npoTsirom
gacy t=60 xB [11]. 3 METOIO MOJANBIIOTO POCTY IHTEPMETAIIIHOTO MPOIIAPKY 3BAPHI 3pa3Ku
MI1aBaId TEPMITHOMY 0O0poOJeHHI0 B My denbHil rmedi npu temnepatypi 700 °C mpoTsrom
S roauH.

[TonboBi BUNPOOYBaHHS OTPUMAHOTO OIMETAICBOTO MIAPYBATOTO 3pa3Ka IMPOBOJHMIM 32
JOTIOMOTOI0 MOTO TIOPIiBHSHHS 3 AHAJIOTIYHMMHU BUIPOOYBAaHHSAMH TOMOTEHHOI THUTaHOBOI
IUIACTHHH TOBIIMHOIO 10 MM ITiJ Yyac MpOCTPUIIOBAHHS iX 3 MmicTosieTa MakapoBa KyJier Kalli-
opy 9x18 MM, Bunymenoi 3 mucrauiii 5 Merpis, o Bigmosinac I'OCT P 50744-95. Bumpo-
OyBaHHS IMOKa3alld, M0 3pa30K, KUK MICTUTh Y CBOEMY CKJaJi MPOMIAPKH BHCOKOTBEPJIOTO
IHTepMETaTy — aFOMIHIy THTaHy, BATPUMAB MOTPAIUITHHS KYyJIi, BUIYIIECHOT 3 IICTOJIETa
MakapoBa, Ha BiIMiHY BiJ] TOMOTE€HHOT TUTAaHOBOT IUTACTHHH.

BucHoBku

1. Ha cporojHi akTyajsbHO MPOOJIEMOIO € MiABUIICHHS PIiBHSA OC3IEKH BiiCHKOBOCITY-
KOOBIIIB 32 paXyHOK YJIOCKOHAJICHHS 3aC001B 1HIUBIAYyIbHOTO OpOHE3aXHCTY.

2. OpmHUM i3 TIEpCIIEKTUBHHUX HANPSMKIB PO3BHUTKY 3ac00iB iHAMBIIyaTbHOTO OpOHE3a-
XHCTY € BIOCKOHAJICHHS! OPOHETIACTHH HAa OCHOBI THTaHY 3a paXyHOK BUKOPHCTaHHS BHCOKO-
TBEPJUX IHTEPMETATIIHUX CIIOJIYK — aJTFOMIHITY TUTaHY.

3. BunpoOyBaHHS OpOHEIUIACTHH HAa OCHOBI BUCOKOTBEPIOIO IHTCPMETAIIY — aJroMi-
HITy TUTaHy MOKa3ajau e(EeKTUBHICTH iX BUKOPUCTAHHS JJIi BUTOTOBJICHHS 3aCO0IB 1HIMBIMY-
AIBHOTO OPOHE3aXUCTY.
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4.  AKTyaJbHUMH € MOJANbII JOCTIIKEHHS, COPSIMOBaHI Ha pO3pOOJIeHHS LIapyBaTUX
OpOHEIIaCTUH HAa OCHOB1 THUTaHy Ta AJIIOMIHIIO, B SIKMX OYyJyTh Y€pPTyBaTHCS BHCOKOTBEP/I
1Iapy IHTEpMETaNIly allOMIHIY TUTAHY 3 M’ SIKUMU LIapaMHU 3 aTIOMIHIIO.
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FEATURES OF DIFFUSION INTERACTION OF COPPER AND MOLYBDENUM
DURING THE PRESSURE WELDING

Jlocnioxcerno npoyec oughysiiinoco 36apio6ants y 6axKyymi Mioi 3 Monib0enom uepe3 Moouikoeami ionHuM o0OpobIeHHAM
npowiapku. 3a 00nomoeoro memooy padioakmusHUX i30monie usHayeni 0cobausocmi OuQy3itiHoi 63aemo0ii Mioi 3 Monié0 eHoMm.
Tloka3zano, wo 3MIHI0I0UU OCHOBHI NAPAMEMPU PeNCUMY IOHHO20 00POONEHHS NOBEPXHEBO20 WIADY 36APHO0 MAMEPIANY, MOHCHA
CYMmeSo 6NGamU Ha pOMIpU 30HU 83AEMOOI ma Mexauiuni 61acmueocmi 36apHo2o 3’conanmsi. Bemanosneno doyinbricmo
nio uac ougysiinoeo 36aprosants y 6axKyymi mioi 3 Monio0enom nonepeosoi Mooupixayii nogepxmi moniooemny miooro.

Knrouosi cnosa: ougysitini npoyecu, oughysiiine 36aproeanns y 6axyymi, Miob, MOTOOeH.

Hccneoosan npoyecc ougbghyzuonnoii ceapru 6 6akyyme meou ¢ MonuboeHom yepes moouduyuposanivle uoHHOU 00pa-
b6omxoil crou. C nomowpio Memooa paouoakmusHbIX U30Monog onpeoeieHvl ocobennocmu Ougd@ysuonnozo 83aumooeticm-
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