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B namm gHUM yke cTano TpaAUIIMOHHBEIM HCCIeloBaHUE BO3/IEHCTBUS Ja3epHOI0 U3JIyUEHHs Ha Be-
IIECTBO U 00pa3oBaHME IPUIIOBEPXHOCTHOH JIa3epHOM M1a3Mbl. CHIIOBOE BO3AECHCTBHE HA METAJIIIBI XO-
POIIIO M3yYEHO M OCHOBAHO Ha SIBJICHHUHM TerioMacconepeHoca. B To jxe BpeMs HCIOb30BaHNE HU3KO-
SHEPreTUYECKOro JIa3epHOr0 M3IYUCHHs BeChbMa MEPCHEKTUBHO IJIsi MUKPO- M HaHOTexHojorui. Kak
MoKa3aHo B paborax [1-3], ucmoib30BaHUE U3TYUEHHUS C TUIOTHOCTHIO MOIITHOCTH, TIPH KOTOPO# HE TPO-
MCXOIHUT 3aMETHBIX M3MeHenuii Ha moepxHoctu (10*-10° Br/cM?), MOKET MPUBOIUTH K M3MEHEHHIO
MOP(OIOruy MOBEPXHOCTH HA MUKPOYPOBHE U MUKPOTBepaocTH. Cieayer, OqHaKO, OTMETUTh, YTO Me-
XaHU3MBI YKa3aHHOTO BO3JCWCTBHS Ja3€pHOI0 M3ITYyUEHHUs eIle HEIOCTAaTOYHO HM3y4deHBI. PackpbiTue
TaKMX MEXaHU3MOB SIBJIICTCS] aKTyaJIbHOU 3aJlaueii, MOCKOJIbKY MO3BOJIUT HAPABICHHO MOAU(DHUIIPO-
BaTh CTPYKTYPY U U3MEHSTH (PU3NUECKHE CBOMCTBA MaTeprasoB. [IoMck TaknX MEXaHU3MOB U SIBISCTCS
HEJIBIO IaHHOW paboThlI.

JKCHepuMeHTAJbHAA YCTAHOBKA W JKCIEPHMEHTAJIbHBIC pe3yabTaTbl. CxeMa 3KCIepUMEH-
TaJIPHON YCTaHOBKH, HCITOJIH30BABIIIEHCS B paboTe, MpuBeaeHa Ha puc. 1. 3nydenne pyOHHOBOTO J1a3e-
pa T'OP-100M /, paboTaBiero B pe;xume CBOOOIHOW reHepalny (ATUTENBHOCTh UMITyNIbca T = 1,2 Mc,
A = 0,694 MxM), mpoiing yepes GOKyCHPYIOILYI0 CHCTEMY 2, HAIIPABIIAJIOCh HA UCCIIENyeMblii oOpasen 3.
IIsaTHO hoKycHpoBKH, co3maBaemoe nuadparmoit 4 U CUCTEMOH 2, IMENo JuaMeTp 2 MM. DKCIIepUMEH-
TaJBHO ONpENEeNICHHBIN pa3Mep GokanbHOI o6nacTu (001aCTH KayCTHKH) CUCTEMBI 2 TIPH UCTIONB30BaHUH
nazepa / He mpesblman 2 MMm. Yacts s1azepHoro usznydeHus (~ 4 %) Hampasisijach NepeaHel rpaHbo
CTEKJISTHHOTO KJIMHA 5 B m3Meputens suepruu MMO-2H 6, BXomaHO# 3padok KOTOPOTro OBLIT PacOI0XKEH

Puc. 1. Cxema sKcriepuMEHTabHI yeTaHOBKHU: [ — pyOuHOBBIit 1aszep [OP-100M; 2 — dpokycupyrorasi CHCTEMa;
3 — uccneayemslii oopaserr; 4 — nuadparma; 5 — CBETOACITUTEIbHBIN KINH; 6 — u3Meputenb sHeprun UMO-2H; 7 — nun3a;
8 — koakcuanbHblit hpoToatemenT OPIK-14; 9 — untephepometp Maxa — llenaepa; 10 — 30HaAUPYIOLIHIT PyOHHOBBIN J1a3ep;
11 — Teneckonuueckas cuctema; 12 — kamepa COP-1M; 13 — 00bekTHB
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B (OKaJIBHON MJIOCKOCTH JIMH3BI 7. IIIIOTHOCTH MOTOKA BO3ACHCTBYIOLIETO MU3IyUEHHS BapbUPOBAJIACH
ot 10* 10 5:10° Br/cm?. OTpaskeHHOE 3a/Heil IPaHbIO KJIHHA 5 U3TydeHHe HAIPaBIISIOCh HA KOAKCHAIb-
Hbli GoTtodnement OOK-14 &, curnan c koroporo nogasaics Ha BxoA ocimuorpada C8-13 u ucnons-
30BaJIcs AJI PErucTpaly BpeMEHHOH (POPMBI Ja3€PHOIO UMITYJIbCa.

Jns onpeneneHus mojei MIIOTHOCTH Tra3a, OKPYy Karomiero oorydaeMblii oOpasel, 1 KOHTPOIIS OT-
CYTCTBHUSA IJ1a3M000pa3oBaHus (OTCYTCTBHs 00JacTH ¢ OTpHLATENbHON pedpakiueid [4]) B xoxe BO3-
JEeWCTBUS Ja3€pPHOrO M3JIyUYeHUs Ha YHOMSHYTBIH oOpasel momelancs B OIHO M3 Iuled roiorpadu-
yeckoro unreppepomerpa Maxa — llenaepa (9 Ha puc. 1). UHTepdhepoMeTp ocBemaics U3nyueHUeM
pybunosoro nasepa 10 (A, = 0,694 mxm), paboTaBiIero B pexxume cBoOOAHOM renepauuu. Cenekuus
MONIEPEYHBIX MOJ] 30HAMPYIOLIETO JIa3epa OCYIECTBIsUIACh auadparmoil, HOMEEHHOH BHYTPb pe3o-
HATOPA, a MPOJOIBHBIX — 3TaJoHOM Dadpu — [lepo, ucronbp30BaBIIMMCS B KA4€CTBE BBIXOIHOTO 3epKa-
Ja. 30HAUpYIOLIee U3TYyUCHHE HANPaBIISUIOCh B KOJUIMMATOpP [/, TIO3BOJISBIIMI [TOJydaTh Mapasijeib-
HBII CBETOBOM MYyYOK THAMETPOM OT 2 MM A0 3 CM, MPEBHIIIAIONIAM TOIIUHY 00ITydaeMoro oopasia,
YTO MO3BOJIJIO HAONIOJATh 3a POCTOM KpaTepa, H3MEHEHHEM IUIOTHOCTH W TEMIepaTyphl BElecTBa
B 00ydaeMoH 30HE, a Takke 3a (OPMHUPOBAHMEM M PACHPOCTPAHEHHEM YHPYTHX BOJIH B BEILECTBE
MUIICHH.

WnrtepdepomeTp OB COCTBIKOBAH CO CKOPOCTHOH (oTopeructpupyroueid kamepoit COP-1M 12,
IIJIOCKOCTh (DOTOIIEHKH B KOTOPOH ObliIa CONPSDKEHA ¢ MEPUIUOHAIBHBIM CEYEHNEM BO3ICHCTBYIOILC-
ro Ha oOpasell JJa3epHOro jJyya npu nomomu oosextuBa /3. CkopocTHas Kamepa padoTaja B peKume
JyTBl BpEMEHU. YToJ rojorpadupoBaHus OblJI OrpaHUYEH KOHCTPYKLHMEH KaMepbl U COCTABIISUI IPU-
MepHO 1072 pajt, 4TO COOTBETCTBOBANO (POTOrPadHUUECKOl pa3pemaroleil CIOCOOHOCTH OKOJIO 16 JTHH/MM.
[onyuennsle Kaapbl rojxorpamMm c(hOKYCHPOBAHHOTO U300paKeHHsI UMENIU MPOCTPAHCTBEHHOE paspe-
ImIeHue 1o oo oobekTa nmpuMepro 200 Mxm. BpemenHoe paspemenue coctaBisiio ~ 1 mkc. OTHO-
CUTENbHAS TOTPEIIHOCTh U3MEPEHHI TTOKa3aTelIsl MPEJOMIICHHS U CBSI3aHHBIX C HUM BEJINYWH OTIpPEse-
Js17ach TOYHOCTBIO PETUCTPALIMU CMEIIEHHS TT0JIOC HA BOCCTAHOBIICHHBIX MHTEP(PEPEHIIMOHHBIX Kap-
THHaX " He npesbimana 10 %.

[Nonyuennbple Ha OCHOBaHUU 00paboTKM HHTEpheporpamm [4, 5] qaHHBIE TOKA3aJIH, YTO TUIOTHOCTb
BO3/IyXa y MOBEPXHOCTH 00TydaeMoro obpasua uzmensercs ot 1,16:103 1o 3:103 kr/m’.

OOBbexTaMu HCCIEIOBAHUS ABJISJINCH TUTAHOBBIE M MEAHbBIE 00pa3Libl C HUKEJICBBIM MOKPBITHEM.
ONeMeHTHBIN cocTaB 00pas3IioB /10 U TOCie O0NYUeHHUsI U3ydaJIiCsl C UCTIONb30BaHUEM PEHTTEHOBCKOIO
cunekrpometrpa ElvaX. HccnenoBanusi mokasaiu, YTO COAEP)KaHHE HEKOTOPHIX JJIEMEHTOB B IIPHIIO-
BEPXHOCTHOM CJI0€ 00pa3la Iociie Hepa3pyliaouie Jia3epHoil 00padoTKH CyIIeCTBEHHO U3MEHSETCSL.

Tabnuya 1. 3aBUCHMOCTD COlepKaHMUsI HUKeJIsl H THTAHA B IOBEPXHOCTHOM cJioe 00.1y4aeMoro odpasna
OT BeJIMYHHBI NOIJIONICHHOH YHePrUHU (OIpee/IsyIach ¢ y4eTOM 3HaYeHusi K03 uuueHTa 0TpaskeHus
JIA3ePHOrO M3Jly4eHusi oT Mumenu p . = 0,8 [6-8])

[ornomennas sueprus, JHx 0 5 10 15
Copepxanue HUKeNs, % 97,65 96,94 96,89 96,76
ConepxaHue TuTaHa, % 0,98 1,22 1,28 1,40

B gactHOCTH, TpH PpOHTATHHOM BO3JIEHCTBIH HAa TOHKHH (HECKOJIBKO MUKPOMETPOB) CIIOH HHUKEIS,
HAaHECEHHBIH Ha MOJJIOKKY U3 TUTaHa, MOciIe 00IyYeHNs KOHIIGHTPALKsI TUTAHa B IPUIIOBEPXHOCTHOM
cioe 3HaunTenbHO (B 1,5 pasa u Oosee) yBenmumBamiach (Tadmn. 1). Cogepxanue npyrux npumecen (kKo-
0aIbT, XpoM, XKeJe30 U AP.), IMEBIIUXCS B HE3HAYUTEIILHOM KOJIMYECTBE (JIeCcsThIE JI0JIU MTPOIIEHTA) B TIPH-
MIOBEPXHOCTHOM CJI0€, TPAKTUYECKH HEe N3MeHsI0Cch. CXoKas KapTHHA HaOI0AaIach IPH BO3ACHCTBUH
JIa3epPHOr0 U3JIyYeHUE HA ThIJIbHYI0 CTOPOHY TOHKOM MEIHOM IJIACTUHBI C HOKPBITUEM U3 HUKETS (Tabi. 2).

Tabauya 2. 3aBUCHMOCTD CO/IEP:KAHMSI HUKeEJISI M MeH B IIOBEPXHOCTHOM CJI0€ 00,1y4aemMoro oopasua
OT BeJINYHHBI MOTJIOIEHHOH JHEPrUuu

[Tornomennas sneprus, Jx 0 10 15
Craepxanue Meau, % 81,0 78,3 77,5
Cogeprxanue HUKes, % 10,8 11,8 12,8
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Cy1iecTBEHHO, YTO KOHLEHTpALUsl TUTaHA (B MEPBOM cllydae) U HUKeNs (0 BTOPOM) MOHOTOHHO
YBEIMYHMBAJIACh IPU YBEIHMUCHNHU TUIOTHOCTH ITOTOKA BO3/ICHCTBYIONIETO JIA3EPHOI0 U3ITYUYECHHUS B yKa-
3aHHOM MHTEpBaJje. DTO CBUJCTEIbCTBYET 00 akTHBHOW Au(pdy3uH MeTaia U3 NOAIOKKH B TIOKPHITHE
B 30HE HMITYJIHCHOT'O HarpeBaHus 00pasna Ja3epHbIM U3IydeHueM. Bo3mokHO, mporcxoaut u quddy-
3Ws METAJIA U3 TIOKPBITUS B TIOJIOXKKY, OJTHAKO MCIIOJIb30BaHHAS B pabOTe KCIEpUMEHTAIbHASI METO-
JIMKa TI03BOJISIET MCCIIEA0BATh JJIEMEHTHBIH COCTAB TOJIBKO TOHKOT'O IIPUIIOBEPXHOCTHOTO CIIOS.

Oo6cy:xaeHue pe3yJbTaTOB. J[7s BRISCHEHUS NMPUYUH MOJOOHON 3aBHCHMOCTH COIEpPXKaHUS die-
MEHTOB B 00pa3nax, 00paboTaHHBIX JIa3ePHBIM U3JTyUSHHEM, HAaMH ObLI IPOBEJCH pacueT W3MEHEHU S
Temnepatypsl T'(7,t) METaIIMYECKOro (MEIHOro) oopasia, 00Iy4aeMoro Ja3epHbIMH UMITYJIbCAMHU C HC-
HOJI30BaHHBIMH B 9KCIIEPUMEHTE IapameTpaMu. Pemanocs ypaBHeHNe

ore,n g’t) — GAT(F,0) + f(F o)
t

C HAYaJIbHBIMHU yCHOBHHMI/I
T(7,0) =Ty = 300K

¥l TPAaHUYHBIM YCIOBHEM
(7i-grad T (7))=0,

KOTOPOE 3a7aBaJloCh Ha PEalbHOM rpanule o0yyaemMoro odpasua — JucKa TOIMMHON [, = 1 MM U pa-
anycoM R, = 3 cm. @yHKuIuUs ucTOUHMKA f (7, f) MMeNa B Ipeseaax MaTHa (GOKyCHMPOBKH paaMalbHO
CHUMMETPUYHBINA B

_ 0, 9>90

1(7.0)= bo(t)8(r—Rp), 6<0,

rie bz%-ﬂ; SHEPrus UMIYJIbca (OZHOTO MHYKa UMIYyJIbca pyOMHOBOTO Jla3epa, padoTalomIero
d cy\/a

B pexxuMe cBoOoHOM renepanun) £ = (0,5-2) JIx; yaenpHas TeroeMkocTs Mean ¢ = 380 JIx/kr-K [6];
JUTUTENIHOCTh UMITYIIbca T = 1 UC; MIOTHOCTH MeH ¥ = 8,96:10° kr/m*; a = 1,15 cm?/c — Temmepatypo-
IPOBOAHOCTH MeAH; (PyHKLHUS 0(f) — HOpPMUPOBAHHASI BpEMEHHAs 3aBUCUMOCTb SHEPTUH B BO3/ICHCTBY-
IOLIEM JIa3€PHOM UMITYJIBCE;, P, — KOOPOHUIUEHT OTPaXkE€HUs, KOTOPIH C Y4ETOM PE3yJIbTaTOB padboT

[6—8] paBusncs 0,8; O=arcsin 4dho 5 oo |3 0(x) — nenbra-pynxuus Jupaka.
(4h0 +1§)

[logoOHas MozieNnb HEe YYUTBIBAET TEIIOOOMEH C OKPYKaIOLUIMM 00ydaeMblii 00pasell ra3oM U psij
JIpYTUX IPOLECCOB, MPOTEKAOUINX KaK B METAJUIMUYECKOM oOpasle, Tak U y ero nosepxHoctu [9-11].
Tem He MeHee JaHHAs MOJIEIb MOXKET OBITh HCIIONb30BAaHA /I KAYeCTBEHHOTO OMMCAHMS HarpeBaHUs
METAaJIJIOB.

PaccunrtanHas B pamMkKax MOJIENH IJIOCKOI'O TEIUIOBOIO MCTOYHMKA [12] 3aBUCHMMOCTb M3MEHEHUS

temneparypsl A T (7, 1) =T (F, t) — To 1011 BO3ICHCTBHEM Ja3¢PHOTO HMITYJIbCA TIPH

1, O<t<rt
a(t)=
0, t>1
UMeeT BUJL
2 —K-Zazt
o) K i 2 2
AT(t,z,r):bd— Hh+Y 8 Jl( ’d)-e — (eK’a ”—lon(K,-r) +
16/ i2Kid 2 Kia
2.2 2
_%Z“t w2nlaly
X e 2 19
425 ——— e ! -1 cos(—z
nZ::1 n’n?a? /
/2
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2.2.2
-K?7a”t
e i K2a211 n
e’ —1 |cos| —z |J
Kia [

t, t<t

T, (>7

rac

a K; onpenensercs uz ypapnenuii J; (K; R) = 0 B nepBoii cymme u

B TpeThel cymme. 3aeck Jy(x), J;(x) — Gynxunu beccens; z, » — pacCTOAHUSA O TOYKH, B KOTOPOH Ompe-
nensiercst A T, BAONH OCH CHCTEMBI U B HAIIPABJIEHNH, HOPMAJIBHOM K YKa3aHHOW OCH COOTBETCTBEHHO.

Ha puc. 2 npencrasnens! paccuntanuble 1 £ = 1 [ BpemMeHHBIC 3aBUCUMOCTH AT Ha TpaHHUIIC
siTHa (POKYCHPOBKH JIA3€PHOTO M3ITYYSHHS Ha TIOBEPXHOCTH MEIHOTO o0pasia. BumaHo, uto 7' ObicTpo
(Mo oxoHYAHWS MEHCTBHUS JIA3epHOTO UMITYJIbCA) BO3pacTaeT Mo 3HadeHus ~ 375 K 1 moBOIBHO OBICTPO
yobiBaet (uepe3 ~ 10 mkc nocie nmogaun ummnynbca AT < 5 K). CyliecTBeHHO, 4TO MpH Mojave 2-ro Jia-
3€PHOr0 NNMYKa BPEMEHHAs 3aBUCUMOCTh AT 0CTaeTCs TaKok xe — MeHseTcs Tonbko 7). CnenoBarenbHo,
0CJIe TIOAAYH JIECATKOB JIA3€PHBIX UMITYJIBCOB TEMIIEpaTypa MULIEHN MOXKET nmoguuMarses A0 = 1000 K,
HO HE JJOCTUTaeT TEeMIIEPaTyphl IIJaBICHUS MEAH. AHAJIOTHYHBIM 00pa3oM M3MEHSETCS TeMIeparypa
HUKEJIEBOW MUIIICHH TIPU BO3/ICHCTBUU HA €€ MTOBEPXHOCTH JIA3EPHOTO U3IYYECHHS C pacCMaTpHUBaEBbI-
MU TTapaMeTpamu.

Takum 00pa3om, pacyeTsl TOKA3bIBAIOT, YTO B XOJI€ UMITYJILCHOT'O BO3JICHCTBUS J1a3€PHOIO U3IyUe-
HUSI HAa METaJUTMYECKH 00pa3el] ero TeMreparypa Ha KOPOTKHI MPOMEXYTOK BpEMEHH CYIIECTBEHHO
BO3PACTAET, YTO HE MOXKET HE TPUBOANTH K akTUBU3alMK Auddy3un Marepuana HOKPhITHS B MOAJIOKKY
Y MaTepuaia MOAJIOKKH B TIOKPBITHE. DTOMY TaKiKe JOJDKHO CIIOCOOCTBOBATh M CYIIECTBEHHOE (HE MEHee
4yeM B 2,5 pa3a) KpaTKOBpPEMEHHOE TOBBIIIICHHE TaBJICHUS BO3/lyXa y TTOBEPXHOCTH MUIIICHH, MOTYIIEee
MPUBOANTD K THHAMUYECKHUM MporeccaM (pacnpocTpaHeHUIO yIPYTro-TUIACTUYECKUX BOJIH) B 00TyUae-
MOM oOpasrie.

Jlns onpenieneHust CTPYKTYPHBIX U3MEHEHNH MEeTaNIMYecKUX 00pa3IoB MOCie BO3ICHCTBUS J1a3ep-
HOTO M3JIy4YeHHs HCIIOJIb30BaJICS PeHTreHOBCKui nudpaxtomerp JJPOH-2.0. Kak u3BectHo, nccienoBa-
HbIe MEeTaJNTHYecKre 00pasibl (CIUTONTHBIE TOTUKPUCTATITMYECKIE) HMEIOT B PABHOBECHOM COCTOSIHUH
KyOMUYEeCKYI0 T'PaHEICHTPUPOBAHHYIO KPUCTAIIIMYECKYIO peleTky. B audpakromerpe Mcmnonb3oBa-
70ch u3inyueHue K, JMHUU OT TPyOKH C MEIHBIM aHTHKATOIOM, (PMIBTPOBAHHOE HHUKEJIECBBIM CTaH-
TapTHBIM GUIBTPOM Ha miTrHe BOMHEI 154,050 M. J{71sT BRIIBIICHUS HATMYUS U XapaKTepa CTPYKTYPHBIX

AT, K o
75

AT, K&
50 |
25

t., MKC
| | | | L 5 | : *‘*“ﬁﬁ
0 08 1,6 24 32 4,0 0 16 32 48 64

Puc. 2. Bpemennsie 3aBucumocti AT Ha rpaHUIE TSITHA POKYCHPOBKY N3IYUYCHUS HA TIOBEPXHOCTH MEIU
[IpY Pa3IUYHOM BPEMEHHOM Pa3peLICHUU
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M3MEHEeHWH ObLTa NCTIOJIb30BaHa MEeTONMKa, onrcaHHas B [13]. CyTh 3TOH METONMKY 3aKIIF0YaeTCs B BBI-

yucnennn pynknuu [laTtepcona P(ﬁ ), T. €. CAMOCBEPTKH (DYHKIIMH OTHOCHUTEIILHOHN AIIEKTPOHHOH TUIOT-
HocTH [14]:

unu [14],
P(ii)=[F?(S)cos (25 -ii)d S,

TJe ¢ — BEKTOP, CBS3BIBAIONINN IBa PACCEHBAIONINX IICHTPA C PAANyC-BEKTOpaMH 7* 1 (F —u ); V — pac-
CeHBAIOIMiA 00BeM; S — BEKTOP 0GPAaTHOrO MPOCTPAHCTBA; F — PacCenBAIOMIAs CIIOCOOHOCTH LEHTPA
as)=|FP.

IMpu uccneq0BaHNU MOMUKPUCTATIINYSCKIX 00BEKTOB HEOOXOAUMO YCPEIHUTD (YHKIIHIO P(ﬁ ) o
ctepe ¢ paauycom S B 00paTHOM IpOCTpaHCTBE. B aTOM ciydae

(P(ii)) = [F? (S)wcli
S 2nS-u

B cooTBeTCcTBUM C 3TUM BBIpa)KEHHEM MPOBOJMIICS pacdeT KOPPEISALUOHHBIX COCTABIISIIOIINX (DYHK-
WU pauajbHOrO pacipeleieHusi aToMHOM mioTHOCTH [14]. [Toka3aHo, 4To Juisi 00JNyYSHHBIX 00pas3-
OB HAOJIOMAETCsl HE TOJIBKO pa3MbITHE (PYHKIMH PajualbHOTO pachpeieicHus, 00yCIOBIEHHOE UX
MOJMKPUCTAJUTMIECKON CTPYKTYpOH, HO M paciuernjieHne pacrpeneieHus. [lomydeHHble pe3ynbTaThl
CBUJIETEJICTBYIOT, UTO IOCJIE BO3ACUCTBHS JJA3ePHOT0 U3ITYUYCHHS Ha METAJIBI B 30HE O0TyUeHHS KPH-
CTaJUTM4ecKasi CTPYKTypa XapaKTepru3yeTcsl HCKaKeHUeM KyOHM4ecKoi IpaHelleHTPHPOBAHHOW pelleT-
KH, T. €. 3JIeMEHTapHasl siueiika NpuHUMaeT (HopMy mapaijiefenuneaa, OTANYHOro oT Kyoa. Mexanusm
nogoOHOH TpaHchopMalKu MOKET OBIThH cieayromuM. Kak yke yka3plBanoch, Kaxablid MUYOK Ja3ep-
HOTO U3ITyYEHUS BHI3BIBACT YBEIMYCHUE B TEUCHHE ~ | MKC TeMIIepaTypbl Ha MOBEPXHOCTHU MATHA (o-
KYCHUPOBKH JIa3€PHOTO M3JIyUYeHHUs Ha HECKOJBKO JECATKOB KeNbBHHOB (st Meau okono 75 K). Ilo-
CKOJIBKY OCHOBHAsl Macca METaJUTMYEeCKOTO 00pasiia He HarpeTra, TeIUIOBOE PACIIupeHue 00TydeHHON
30HBI TTPOUCXOAUT B OCHOBHOM B HAITPaBIIEHWH Ja3epHOro jyda. OCThIBAHWE HATPETON 30HBI TaKKe
MPOUCXOAUT JOCTATOUHO OBICTPO (~ 3a 1 MKC 1J1s1 Menu), T. €. O Hadaja JAeicTBUs Ha oOpaser cieay-
IOIIEr0 MUYKA Ja3epPHOr0 U3ITy4YeHHUs. 3a 9TO BpeMs HCKa)keHHasi (hopma 1eOopMUPOBAHHOM 30HBI 00-
Jy4eHHs] HE YCIIEBACT BOCCTAHOBUTHCS, T. €. opMa OOIYUYEHHOW 30HBI «3aMOpaKuBaeTcs». DPdekT
MOXET YCHUIIMBAThCS BHYTPECHHUM HAIPSOKEHUEM B 00JTYyUSHHOH 30HE B XoJie pOPMUPOBAHUS B METall-
JTUYECKOM 00pasiie aKyCTHICCKUX U YIPYTO-TIaCTHUSCKUX BOJH [15].

3akJjrouenue. [IpoBeneHHBIE MCCIIEIOBAHUS IMOKA3aJIH, YTO COJAEPIKAHWE HEKOTOPBIX AIIEMEHTOB
B MIPUIIOBEPXHOCTHOM CJIO€ MCCIIEIOBAaHHBIX 00pa3IoB MOCIE Hepa3pylIaroliel Ja3epHoii 00padoTKu
cyuiecTBeHHO n3Mensiercs. Ilocne nazepHoro o01yueHus TOHKOTO (HECKOJIBKO MUKPOMETPOB) CJIOS HU-
KeJIsl, HAHECEHHOT'0 Ha TOJIJIOKKY M3 TUTaHa, KOHICHTPAIKs TUTaHa B TPUIIOBEPXHOCTHOM CJIO€ 3HAYH-
TenapHO (B 1,5 pasa u Oosee) yBennuupanack. Copepikanue IPyrux npumeceit (ko0aibT, XpoM, XKeJe30
U JIp.), IMEBIINXCSI B HE3HAYMTEILHOM KOJIMUYECTBE (JECATHIC JOJIM MPOICHTa) B MPHUIIOBEPXHOCTHOM
cJoe, MPaKTUYECKHA He W3MEHsIOCh. CyIIeCTBEHHO, YTO KOHIIEHTPAIUs TUTaHAa MOHOTOHHO YBEIUYH-
BaJlach MPH YBEJIMYEHUH TMJIOTHOCTH TIOTOKA BO3JCHCTBYIOIIETO JIA3€PHOTO M3IYYCHHS B YKa3aHHOM
MHTepBale. AHAJIOTUYHbIC SBJICHMS HAOTI0IATNCh U IIPH BO3ACHCTBHUH JIa3ePHOT0 U3IYUCHHUE Ha ThIIb-
HYIO CTOPOHY TOHKOH MEIHOM MIACTUHBI C TIOKPBITHEM M3 HUKEI L. DTO CBUJETENBCTBYET 00 aKTHBHOM
Tudy3nn MeTania u3 MOJJI0KKH B MOKPBITHE B 30HE MMITYJILCHOTO HarPEBaHUsI UCCICAOBAaHHBIX 00-
Pa3IoB J1a3epHBIM H3TyUYECHUEM.
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S. S. ANUFRIK, V. Ch. BELASH, S. V. VASILIEV, A. Yu. IVANOV, A. V. KAPYTSKI

METAL THERMODIFFUSION WHEN AFFECTED
BY THE NON-DESTRUCTIVE PULSE LASER RADIATION

Summary

The changes in the elemental composition of two-layer target when affected by the radiation of a GOR-100M ruby laser
operating in the free oscillation regime were studied. The radiation flux density was varied from 10* to 5-10° W cm™.
The elemental composition of the target before and after irradiation was investigated by means of an ElvaX X-ray spectrometer.
The investigations showed that affecting a thin layer (several um) nickel layer covering a titanium sample, the concentration
of titanium in the surface stratum considerably (by a factor of 1.5 and more) increased. It is important that the titanium
concentration with increasing the flux density of the operating irradiation increased monotonically in the mentioned space.
The analogous phenomena on the laser irradiation effect on the back side of the thin cupper plate covered with nickel were
observed. This testifies to the active metal diffusion from the target into the surface stratum in the zone of pulse heating
of the investigated samples by means of laser radiation.



