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1. MexaHi3Mu BIUIMBY [IOMIIIOK Ha CyOCTPYKTYPY i M€XaHiyHi BIaCTUBOCTI MOHOKPUCTAJIiB MOJIiOAEHY Ta BOJIbPPpamy

2. Mechanisms of influence of impurities on the substructure and mechanical properties of single crystals of
molybdenum and tungsten

Pedepar:

1. B po6oTi focinKeHo BIJIUB JIETYBAHHS HA CTPYKTYPY i MEXaHIUHI XapaKTepUCTUKU MOHOKPUCTAIiB Mo i W.
I[TokazaHo, mo B cuctemi Mo-(0 3,5 at.% Ru) 10CKOHaNIiCTh MOHOKPUCTAJIIB 3 HAlIpsSIMKOM pocTy <100>
XapaKTepU3yeThCs ABOMA MiHIMyMaMM po30opieHTallii cyb3epeH B 3a71€XKHOCTI Bifi BMiCTY Ru, siKi 3yMOBJIeHi
KOMITEHCALiiHOIO [i€l0 OMIIIOK BTiJIeHHs (ByrJielpb) i 3aMimieHHs (Ru) Ta raJibMyBaHHSIM PyXy AUCIIOKALiN
KOMip4acTolo CTpyKTypolo. KpucranorpadgiuHa aHi30TpoOIisi MOHOKpUCTAIIYHOrO pocTy Mo i W, B 3aj1€5KHOCTI Bif,
IOMIIIOK, 3yMOBJIEHA aHI30TPOIi€ MiK(a30B0i €Heprii KpUCTal ~PO3IJIaB i CIPOMO>KHICTIO Pi3HUX IIJIOWVH
3HIMaTH KOHILEHTpalliliHe Iepe0X0JIOIKEeHHS. 3pOCTaHHS JOCKOHATIOCTI MOHOKPUCTAJIIB IUX METAJIIB 3
ONTVMMAaJIbHMM BMiCTOM JOMIIIOK B HAaNIpSIMKy <100> -> <110> -> <111> 3yMOBJI€HE IIJIACTUYHUMU BJIACTUBOCTIMU
OLK-CTpyKTYp, NOBELIHKOIO AUCJIOKALiM 1 MAJIOKYTOBMX IPaHuMLb. MeXaHiuyHi XapaKTEPUCTUKA MOHOKPHUCTaJiB Mo-
1,5 aT.% Ir 3anexxats He TiNIbKU Bifi BMICTy JOMIlIKY, ajie i Bifl CTPYKTypU KpUCTaly: MiKpOOJHOPigHa a60

KoMipyacTa. BucokoTtemMiiepatypHa 1oB3y4icTb MOHOKPUCTAJIIB 3 KOMIPYaCTOIO CTPYKTYPOIO CTa€ OiIbIIOI0 IpU



rOMOTeHi3alil KOHIEHTPaLiiHOI HEOQHOPIAHOCTI | YTBOPEHHI HaIPIBHOBAXKHMX BAKAHCIM, 110 IIPULIBUAILIYE
MOB3Yy4iCTb. MiKpOTBEPAICTb i MOB3y4iCTh KpUCTaJiB W-7,8 aT.% Ta 3a BUCOKUX TEMIIEPATYpP MTOKA3y€e 3HAYHY
IepeBary JIerOBaHMX 3Pa3KiB HaJ, HEJIETOBAHMMMY, 30KPEMa MIBUIKICTb [TIOB3Y4OCTi JIEFOBAHOIO MOHOKPMCTAaJa 3a

18000C i HaBaHTaxeHH] 12 MIla Ha 1Ba OPSAKYA MEHINA, HK HEJIETOBAHOTO.

2. The influence of alloying on structure and mechanical properties of Mo and W single crystals was studied. It was
shown that the perfection of single crystals of Mo (0 3.5 at.% Ru) system with <100> growth direction was
characterized by two minima of subgrain disorientation depending on Ru content. These minima were caused by
the interaction of interstitial impurity (carbon) and substitution impurity (Ru) as well as by inhibiting the
dislocation movement by cellular structure. Crystallographic anisotropy of Mo and W single crystal growth
depending on the impurities is caused by the anisotropy of crystal-melt interphase energy and by the ability of
different planes to reduce concentration supercooling. Increase in perfection of single crystals of these metals in
the <100> -> <110> -> <111> directions with the optimum content of impurities is due to plastic properties of BCC
structures, the behavior of dislocations and low-angle grain boundaries. Mechanical properties of Mo-1.5 at.% Ir
single crystals depend not only on the content of impurities, but also on the crystal structure: either
microhomogeneous or cellular. High temperature creep rate of single crystals having cellular structure is greater
with lower concentration inhomogeneity and with formation of superequilibrium vacancies that accelerates creep.
Microhardness and creep of W-7.8 at.% Ta crystals at high temperatures demonstrates a significant advantage
over non-alloyed sample. In particular, creep rate of alloyed single crystal at 18000C and load of 12 MPa is two
orders of magnitude smaller than that for unalloyed one
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