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B pabote [1] ycTaHOBIEHO, YTO U3BMEHEHHUSI MUKPOCTPYKTYPBI XOJIOIHOAEPOPMU-
poBanHbIX cruiaBoB BJ[1 u B95 cuctent Al-Cu-Mg B pe3ynbraTte MEXaHHYEeCKOTO yaap-
HOTO HArpyXEHHs MOJHOCTHIO AHAJOTMYHBI U3MEHEHUSM, UHUIIMUPYEMBbIM HOHHOMN
oombapaupoBkoii (Ar", 20 —40 k3B) mIpH OTHOCHTEIHHO HEBBICOKUX (IIIOEHCAaX
(10" —10'® cm?), Habupaembix 3a 1 — § c.

A UMEHHO, B TOM U JIpYTOM cily4ae HaOIomaeTcst mpolecchl TpaHcpopMaluu sde-
UCTON AUCIIOKAIIMOHHOM CTPYKTYpHI B CYO3€pEHHYIO, a TAK)KE PACTBOPEHUE UCXOTHBIX
MHTEPMETAIUINIOB U 00pa3oBaHUe UACHTHYHBIX HOBBIX (Da3 (B ciayyae MOHHOTO 00JTy-
yeHus Ha youne, B 10* — 10° pa3 npesslnaromieil NpOeKTUBHEIE TPOOETH HOHOB).

Panee Obuta BhICKazaHa rumotesa [2] o ToMm, uTo 3¢ EKTh JaTbHOASHCTBUS B ME-
TAaCTaOMIIBHBIX Cpellax MPH HU3KOIO03HOM HOHHOM OOJYYEHHH MOTYT OBITh CBSI3aHBI C
3aIyCKOM IMOCTKACKAaHBIX YIaPHO-BOJHOBBIX MPOIIECCOB.

Nunnuupyomum HakTopoM Ipu 3TOM SIBISIOTCS HAHOOOJIACTH KaCKaJ 0B aTOMHBIX
CMEIIeHHH, TaK Ha3bIBaeMbIe “‘Tepmudeckue muku’’ (thermal spikes), sBrnsromuecs 30-
HaMH B3pBIBHOTO 3HEProBbiaeneHus. Tepmanuszyemole B Teuenue ~ 10 — 12 ¢ OpicTpo
pacHmpsomuecs: Kackaaaeie obnactu, pasorpeBaembie 10 5000 — 6000 K u Brie,
MOTYT SBJISITBCS IPUYUHOM SMUTTALMY MOCTKACKAIHBIX MOLIHBIX YIapHBIX WIH YIIPY-
T'UX BOJIH, CITOCOOHBIX MHUITMUPOBATH HA CBOEM (PPOHTE CTPYKTYPHO-(a30BbIe MIpeBpa-
mieHus [2].

AMOp(dHBIIA CIIIaB SBISETCS UICATBHBIM 00BEKTOM JUTsI IPOBEPKH BO3MOKHOCTH
€ro KpUCTaIM3allMU NPY MMOHMWKEHHBIX TEMIIepaTypax He 32 CUET TEPMUYECKOTO, a 3a
CUYET MEXaHUUYECKOTO YIAPHOTO BO3/ICHCTBUS.

Hamu Oblmm mpoBeAeHBI IKCIIEPUMEHTHI 110 YIApHOMY HATPY>KEHUIO aMOP(HBIX
nent cmiaBa Fer; sCuiNbaMoj 5S114Bo TonmmuHoM 25 MKM ¢ Bcionbp30BaHHEM pa3pabo-
tanHOM B P®AL] BHUUT® ogHOCTyneH4YaTOM ra3oBOM MYIIKW JJIs HW3yYCHUS
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JUHAMUYECKUX CBOMCTB KOHCTPYKIMOHHBIX MAaTe€pUajoB, CIOCOOHOW I'€HEpUpOBaTh
Harpyaromue UMIyiabschl B auana3zone ot 1 1o no 40 I'Tla. /luana3oH ckopocTeil cHa-
psana ¢ ynapaukom ot 80 1o 1620 m/c. CkopocTh ynapHuka noadupanach Takum oopa-
30M, 4TOOBI B MTPOLIECCE HEYNIPYTOro B3aUMOJIEHCTBUS TeMIlepaTypa aMop(HON JEHTHI
He npesbimana 350 °C.

[IpoBeneHHbIE HCCIEA0OBaHMS METOJAMU PEHTTEHO-CTPYKTYPHOI'O aHAJIU3a U aTOM-
HOM CHJIOBOM MUKPOCKOIIHUH MOKa3aJH, YTO MEXaHUYECKOE YIapHOE HATPYKEHUE MPHU-
BOJIUT K MTHOBEHHOW HaHOKpHCTaIM3auuu (Hosibru amoppHoro cruiaBa. Bpems npo-
necca obpazosanus nopsaka 10 — 5 c. IIpouecc yarapHOro HarpyeHusi COpoBOXK/1a-
eTCcs KpaTKoBpeMeHHOM HarpeBoM 00pa3ioB 10 350 °C (uro Ha 150 °C HuUXE TepMu-
YEeCKOro Mopora KpUCTAITM3AIMK ) U IPUBOAUT K TIOJTHOM KpUCTAIIU3AIIMH aMOP(HOTO
cruiaBa (BO BceM 00beMe JICHT TONIMHON 25 MKM) C BBIJIEJICHUEM KPHUCTAIIOB TBEP-
noro pactBopa o-Fe(Si), 6iu3koro nmo cocraBy kK FegoSiz, cTabunbhol ¢das3er FesSi u
METacTa0MIIbHBIX FeKCArOHANBHBIX (a3. [lomydeHHbI pe3ynbTar SBIsSeTCs elle OJHUM
KOCBEHHBIM JIOKa3aTEIbCTBOM BO3MOXKHOCTH MOCTKACKAIHBIX JUHAMHYECKUX dPPek-
TOB NPU MOHHOW GOMOapANPOBKE.
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The process of nucleation and growth of crystals in a metastable medium is studied theo-
retically in the presence of Meirs kinetics. The removal of crystals and their “diffusion” in the
space of radii are taken into account in the Fokker-Planck equation for the distribution func-
tion. The time-dependent external heat (or mass) flux which controls the level of system met-
astability is included in the heat (mass) balance equation. The effect of nonlinear growth rate
for spherical crystals is shown.

The present work is concerned with a mathematical description of the phase tran-
sition process in a crystallizer when the kinetic equation takes into account the crystal
withdrawal rate and the balance equation contain the heat (mass) source term. The dis-
tribution function f accounting for the particle fluctuations and crystal withdrawal rate
takes the form [1, 2]

T+2@N+h0f =5(pF), > ()
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