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Annomauyus

OKCHEepUMEHTAIBHO ONPEEIeHbl PEXKUMbI HMITYJIbCHO-TIEPUOIUUECKOTO JIA3EPHOT0 BO3/IEHCT-
BUSI C TEPMOLMKIMPOBaHNEM ISl (POPMHUPOBAHHUS B JBYXKOMIIOHEHTHOM cIutaBe cuctemsl Cu-Zn
natyHu JI62 HaHONOPHCTOH CTPYKTYpHI, COCTOSAIIEH M3 HaHOPa3MEpHBIX MOpP MPEUMYIIECTBEHHO
KaHaJbHOTO THma. [IpeoOpazoBaHue Ja3epHOrO W3IYyYCHHS B CBETOBOE ISITHO C PAaBHOMEPHBIM
pacipeaeneHieM INIOTHOCTH MOITHOCTH OCYIECTBIISIIOCH C TIOMOIIBIO ONTHYECKOW CHCTEMBI, CO-
JieprKaIeit aeMeHT TUPpPaKINOHHOW KOMITBIOTEpHON ONTHKA — (hoKycaTop m3nydeHus. [Ipu pea-
JU3AIMHA BBIOPAHHBIX PEKUMOB O0ECIIEYMBACTCS JIOKAIBHOCTH IO TIyOMHE W IUIOMAgy (u3ude-
CKMX TIPOIIECCOB, MPOTEKAIONIMX B 30HE TEPMUYECKOTO BIMSHUS, NPH COXPAHEHUH HCXOIHBIX
CBOMCTB MaTeprana M OTCYTCTBUH 3HAYUTENBHBIX Iedopmanuii B octabHOM 00béMe. [Ton Bius-
HUEM TCPMHUYCCKUX HaHpH)KeHI/Iﬁ B )lByXKOMHOHeHTHOﬁ JIaTYHU NPOUCXOIUT YBECIMYCHUC KOJIH-
yecTBa Ae(PEKTOB CTPYKTYpPhI — BAKAHCHH, TUCIIOKAIIMK U UX CKOIUICHHUI. B Matepuasne TONIMHOM
0,05MM popMupyroTcsi CyOMHUKPOIIOIOCTH KIMHOOOPa3HOH (hOPMBI, KOTOPBIE CYKAIOTCSl Y CBOUX
KpaéB ¢ 00pazoBaHHEM NPOTSHKEHHBIX HAHOPa3MEPHBIX KaHAIOB MMpHUHOH He Ooxee 100HM.
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Marepuall METaJTMYCCKUIA.

Beeoenue

Hanomnopucrteie Marepuaibl ¢ BBICOKOW 3 QeKTHB-
HOCTBIO MPUMEHSIOTCS B TAKMX Pa3BUBAIOIINXCS OTpac-
JsIX, KaK OMOTEXHOJIOTHS, BOIOPOIHASI M YTIEBOAOPOJI-
Hasl JHEPreTHKa, XMMHUUYecKas, Hedrexumudeckas, Mu-
1ieBasi, hapMaleBTUIeCKasi POMBIIICHHOCTh, & TAKKE
[PU PEIICHUU PsZida BKHEHIIMX BOIPOCOB, CBSI3AHHBIX
C IOATOTOBKOM M OYMCTKOM muTheBOM Boabl [1-3].
ViyuiieHnbie (PpU3MKO-MEXaHUYECKHE M TEXHOJIOTHYe-
CKHE CBOWCTBa METAIUIMYECKUX HAHOMOPHCTBHIX Mare-
pHAJIOB ONpPENEISIOT UX MPEUMYIIECTBA HePe]] UCIIOJb-
3yeMbIMHM B HACTOsLIEE BpeMs IOIUMEPHBIMU U Kepa-
MHUYECCKUMMU. HpI/IMeHHeMbIe METOAbI H3IOTOBJICHUS
HAHOIIOPUCTBIX METAUIMYCCKUX MaTepHaioB, K KOTO-
PBIM OTHOCSIT JIEKTPOXHMHUYECKOE CEICKTUBHOE BBIIIEC-
JaYyMBaHUe, AHOJHOE TPABJICHUE, KOMIIAKTHPOBAHUE
MOPOINKOB M IUICHOYHBbIE TEXHOJOruu [4-7], umeroT
3HAYUTEJIbHBIC TEXHOJIOMMYECKUE OIPAHUYCHHUS TI0 CTa-
OUJIBHOCTH Pa3MEpOB TI0P, & U3rOTABIMBAEMbIC U3ICIHS
XapaKTePU3yIOTCS  MMOHMKEHHBIMH  MEXaHHYECKHMHU
CBOMCTBaMH Y OTHOCUTENBHO BBICOKOH CTOMMOCTBIO.

[TporpeccuBHBIM HampaBIeHHEM CO3[aHHsS Ha I10-
BEPXHOCTH METAJUIMYECKHX MATEPUaIOB HAHOIIOPHCTHIX
CIIOEB SIBJISIETCS IPUMEHEHHE JIA3EPHOTO BO3JIEHCTBUS C
BBICOKOW 4acCTOTOMW CJI€AOBaHUS UMITyJbCOB. Tak, B pa-
6orax [8-13] onpeneneHsl ycinoBusi GOPMHUPOBAHHMS JIa-
3epHBIM BO3JICHCTBHEM HAHOMOPHCTBIX CTPYKTYp B Me-
TAUTMIECKOM MaTepHaie — JBYXKOMIIOHEHTHOM CIUIaBe
cucrembl Cu-Zn naryss JI62. YcraHoBneHo, 4To B pe-
3yNbTaTe JA3epHOr0 BO3ACHUCTBUS B IOBEPXHOCTHOM
clIoe MaTepuana MPOMCXOAUT 00pa3oBaHME HAHOIOP,
KaK OJIMHOYHBIX, TaK W 00pa3ymolIMX pa3BETBIEHHbIC
KaHallbl, JOCTATOYHO PAaBHOMEPHO PACHPENENIEHHBIX T10
wromanu. Takas CTpykTypa popmupyercs 3a cuét 06-
pa30BaHUsl BAaKaHCUU M UX KOAryJslUM B DPE3YJbTaTe
cyOIMManyy MHKA C TIOBEPXHOCTH MaTepHaia, co3ja-

HUS TpaIueHTa KOHICHTpaui u IudQy3un K MOBEpX-
HOCTH IAHHOTO KOMIIOHEHTa C OTHOCHTENIFHO BBICOKOM
YIPYTOCTBIO NMapoB. YCIOBHEM MAJIsI MHTEHCHU(HUKALUH
MaccorepeHoca B TBEPION ¢aze METaUNIMIECKUX MaTe-
pHanoB SIBIAETCA HECTAIOHApHAs JIOKalbHas aedop-
Manus, BbI3bIBaeMasl BBICOKOIHEPTETHYECKIM BHEIIHUM
Bosaeiicteuem [14-17]. Ilpu 3TOM Na3epHOE BO3ICHCT-
BUEC UMIIYJIbCHO-IEPUOJUYCCKHUM U3TYUCHUCM C HaCTO-
Toi cnemoBanus umiyiabcoB g0 5000 I'ti mo3Bosser
(hopMHpOBaTh yCTOWYNBOE HANPSHKEHHOE COCTOSIHUE Ha
MOBEPXHOCTH 00pa3moB. [l ILeneHanpaBiIeHHOIo W3-
MEHEHHS pacIpeAeieHUs] IIOTHOCTH MOIIMHOCTH BO3-
JEWCTBYIOIIETO JIa3€PHOTO M3IYYEHHSI HCIIOIb3YIOTCS
SJeMEHTHl TU(PPAKIIUOHHOW KOMIBIOTEPHON ONTHKUA —
dokycaropsl nznydenus [18-22].

B pa6orax [23, 24] paspaGoran meTon (GopMHUpOBa-
HHSl HAHOIOPHUCTBIX CTPYKTYP METANINYECKUX MaTepHa-
JIOB LMKJIMYECKUM YIIPYro-IIaCTUYECKUM Je(hOopMHUpO-
BaHUEM, pEIN3yeMblil IIPU JIa3€PHOM BO3JECHCTBUU C
4acTOTOM HUMITYJIbCHO-IEPUOUIECKOTO HU3JIYyYCHHA OT
emunaun I'm. B atom ciyyae npuunHO# (opMUpOBaHUS
HaHOPa3MEPHBIX IOJIOCTEH B CIIaBax SIBIsieTCS 00paso-
BaHWE U KOATYJISILIUS BAaKaHCHH TOJ IefiCTBHEM BHYTpEH-
HUX HanpspKeHUH, BO3HUKAIOMINX BCIIEICTBUE 30HAIBHO-
IO BBICOKOIHEPTeTHYECKOTO BO3JCHCTBHUS, COIPOBOX-
JIAIOIIEToCs 3HAUUTENILHBIM pa3orpeBoM Metaia. Llensio
JTAaHHOHN PaOOThI SIBIAETCS SKCIIEPUMEHTAIIBHOE ONpesieNe-
HHE PEXUMOB HMITyJIbCHO-TIEPHOJUIECKOTO JIA3EPHOTO
BO3ZICHCTBUSA C TEPMOLMKIIMPOBAHUEM UL (POPMHUPOBAHUS
HaHOIIOPHUCTOM CTPYKTYPBHI B METAJUIMYECKOM Martepuasle.

1. Hcecnedyemoiit mamepuan
U IKCNEPUMEHMAIbHAA YCIMAHOBKA

B kagectBe wmccienyemoro wmartepuaia BEIOpaH
JIBYXKOMIIOHEHTHBIH cIuiaB cucrembl CU-ZN naTyHb
JI62, conepxamuii 60,5...63,5 Ymenu. JlanHast naTyHb
SIBIISICTCS. OJHO(A3HOW, OTIMYACTCS BBICOKOM ILIACTHY-
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HOCTbIO, JAOCTATOYHOW MPOYHOCTbIO U KOPPO3HOHHOU
CTOMKOCTBIO, NPUTOAHA AJISI M3TOTOBJICHUS CBAPHBIX M
nastHeIx u3genuid. [IpensapurensHo nnrdoBaHHbIe 00-
pasisl pasmepamn 25X15 Mm% U3 JATYHH TOJIIHHOIN
0,05MM pa3menianuck Ha MOAJI0XKKE U3 METaJNTNUECKO-
ro MaTepuaa.

BoszeiictBue Ha oOpa3upl u3 cruiaBa cucrembl Cu-
ZN ocywecTBISIM ¢ Hcnonb3oBanueM razosoro CO,-
nazepa ROFIN DC 010c nu¢ddy3rnoHHBIM OXJTaXIeHN-
€M U BBICOKOYACTOTHOM HakaukoW. BeixomHas Moum-
HOCTh JIa3epa B HMITYJIbCHO-IEPHOJHICCKOM PEKHME
reHepanuu BeiOupanack B auanasone 50...300Bt npu
4acToTe ClIeOBaHUs UMIyiabcoB 3...5 ', auamerp uc-
XOIHOTO IydKa C TayCCOBCKMM paclpeleleHHeM HH-
teHcuBHOCTU coctaBisul 20 mM. Tpebyembie Temrepa-
TYPHO-CKOPOCTHBIE PEKUMBI JIa3epHOH 0OpabOTKH MJIst
peanu3ani HEOOXOIMMOIO BO3JIEHCTBHS Ha OIpaHHU-
YEeHHBII 10 IUIomany U riyOuHe oObEM Marepuana c
LeNblo0 OPMUPOBAHKS HAHOIIOPUCTHIX CTPYKTYp OIIpe-
JIeTSUTICH TTPY W3MEHEHUH MOLIHOCTH HM3JIy4eHHs, Jac-
TOTHI CIIEJIOBaHHS HMMITYJIbCOB M Pa3MEPOB CBETOBOTO
MATHA Ha TIOBEPXHOCTH 00pa3noB. [IpeoOpazoBanue na-
3epPHOT0 M3JIyYEHHs B CBETOBOE ILSITHO C PABHOMEPHBIM
pacrpeneseHHeM IUIOTHOCTH MOIIHOCTH OCYLIECTBIISI-
JIOCh C NOMOUIbK ONTUYECKOW CUCTEMBI, COIEpPKALIEH
DJIEMEHT IU(PPAKIMOHHOW KOMIBIOTEPHOH ONTHKH —
tdokycarop usnyuenus [18-22]. dokycarop H3ITyUCHHU,
BBIIIOJIHEHHBIH B BHIE OTpa)Kalollel IUIACTUHBI C MHUK-
popesbeHOI CTPYKTYpOH MOBEPXHOCTH, OCYILECTBIISI
MOBOPOT W BpallleHHE My4yKa JIa3epPHOT0 U3JIY4YEHHs, Eero
NIPOCTPAaHCTBEHHYIO (Pa30ByI0 MOAYJSIMIO M Tepepac-
Ipe/ieieHNe PHEPruu 10 30HE 00paboTKM 3aJaHHOM
¢dopmel. [IpuMEHEHHE TaKMX ONTHYECKUX CHCTEM IIO-
3BOJISIET PACIIMPHUTE KJIACC ONEPAi, peali3yeMBbIX Ja-
3epHON 00pabOTKOM, a TakkKe MOBBICUTH KOI()(UIHECHT
UCIIONB30BAaHMS SHEPIHH JIa3epHOTO M3IyUeHHUs 3a CUET
pacIIMpeHus BO3MOXHOCTH THOKOrO YIpaBieHHs Ieo-
METPUYECKUMH XapaKTePUCTUKAMH ITyYKOB JIa3€PHOTO
M3JIyYeHHUs TIpH 0OecriedyeHnr TpedyeMoro pacnpejerne-
HUS TUIOTHOCTH MOIIHOCTH. YMEHBIIEHHE YHCIa dJie-
MEHTOB ONTHYECKOI CHUCTEMBI JIOCTaBKH Ja3€pPHOrO U3-
Jy4eHHs K oOpabaTbiBaeMOMY OOBEKTY IMPUBOJIMUT K MO-
BBILICHUIO €€ HaJeKHOCTH, IIPH 3TOM oOecneynBaeTcs
TaKKe YCJIOBHE MaKCHMAJIbHOTO HWCIIOJIB30BAaHMS 3HEp-
THU U3ITy4YCHHUS.

2. Pe3ynbmamul IKCREPUMEHMATbHBIX
uccnedosanuii u oocyricoenue

HccnenoBanoch BO3NEHCTBHE HMITYJIbCHO-TIEPHOIH-
YECKOrO0 JIA3ePHOr0 M3IydeHHs A1 (POPMUPOBAHHUS B Jia-
TyHH JI62 HAaHOTIOPHCTOH CTPYKTYpHI, COCTOAIIEH U3 Ha-
HOpa3MEPHBIX NOp NPEHMYIIECTBEHHO KaHAJIBHOTO THIIA.
OKCIIEpUMEHTANIBHO OIPEAENICHBl PEKUMBI HMMITYJIECHO-
HEePUOAMYECKOr0 JIA3ePHOT0 BO3ICHCTBHSA C TEPMOLMK-
JMPOBaHUEM, IPH KOTOPOM B LIEHTPE 30HBI TEPMUYECKO-
TO BIMSHHUS B MCCIIEAYyEMOM MaTepuaie o0pasyercs yda-
CTOK ¢ TodpooOpa3HbIM pebeoM, UMEIOIMH YETKYIO
rpanuily. [Ipy HAKJIOHHOM MaJCHUH JIA3ePHOTO H3ITyde-
Hust MorHocThio 510BT mox yrinom 45° u yacrore cre-

IoBaHWA WUMITYICOB ST rodpooOpasneli penbed,
npecTaBieHHbI Ha puc. 1, umeer gopmy asuturnca. O0-
pa3oBaHME CKIAJOK SIBJISCTCS NPU3HAKOM YBEIUYCHUS
00bEMa JIOKAJIBHOTO YYacTKa JABYXKOMIIOHEHTHOW JaTy-
HH B 30HE HaHOOJIBILIMX NIEPENajOB TEMIIEPATYP.

a P TR \
: Gz RE o ARUVES e WP by 1 o LA
Puc.1. Ilosepxnocms o6pasya uz cnaasa cucmemvr Cu-Zn
moawunoti 0,05 mm nocae razepnozo 6030eticmeust
C MepMOYUKTUPOBAHUEM

BnusHue temmeparypHBIX TPaJHEHTOB MOSCHSETCS
caenytouum. [Ipu y1azepHOM BO3AEHCTBUU JIOKAJIbHBIN
Yy4acTOK Ha IOBEPXHOCTH o0Opaslia HarpeBaercs, B TO
BpeMsl KaK OCTaJbHOW MaTepuasl OCTAETCS XOJIOJHBIM.
OTO NPUBOJUT K BO3HUKHOBEHHIO PACTSITUBAIOLINX Ha-
MNpsDKEHUH B LIEHTPE 30HBI TEPMHUYECKOTO BIMSHUSA U
CKUMAIOLIMX HanpsbkeHuH Ha e€ nepudepun. [Tockons-
Ky IpU HarpeBe MaTepHajia CHIKAETCS BEJIMYHMHA €ro
mpejena TEeKyd4ecTH, B LEHTPE 30HbI TEPMUYECKOTO
BIIMSIHUS NIPOMCXOMUT IuTacThdeckas nedopmanus. [lo
Mepe BbIPaBHUBAHUS TEMIIEPATYphl C TEUCHUEM BpeMe-
HU B MaTepuajie BO3HHMKAIOT HANPSDKEHHUS MPOTHBOIIO-
JIO)KHOTO 3HAKa. C)KMMAIOIIHE B IIEHTPE 30HBI TEPMUYe-
CKOTO BIMSHMA M pacTATHBAaIoNIMe Ha e€ nepudepuu.
HepaBHoMepHbIii HarpeB U U3MeHeHHe 00bEéMa Mmare-
pHana BCIEACTBUE TEMIEPATypHOTO PACIIMPEHUS IpHU-
BOJAT K BOSHUKHOBEHHIO YNPYIHX U IUIACTUYECKUX Jie-
tdopmanmii. [Inactuueckue nedopmarmm B Marepuaie
MOCJIE €r0 IOJIHOTO OXJIAaXAEHHs SBISIOTCS MPUYUHOM
HAaKOIJICHUs OCTATOUYHBIX HanpsbkeHuil. Ecnu BenuunHa
BHYTPEHHUX HaNpsDKEHUH MPEBBIACT Npeaen TeKyue-
CTH, TO OOpa3yloTcs JIOKanbHblE nedopmanmu. I[lpu
MIPEBBIICHUHN IIPEZea MPOYHOCTH — 3apOKAAIOTCS He-
CIUIOUIHOCTH. B 30HE TEPMUYECKOTO BIMSHHS MPOUCXO-
JIIT Yepel0BaHNE yJacTKOB C IpeodiIajaHneM pacTsru-
BAaIOIIMX M CKUMAIOIIUX HAIPSHKEHUH, YTO MPUBOAUT K
00pa30BaHUIO HAHOPA3MEPHBIX IIOJIOCTEH. DHeprus,
MoJiBOAMMAsE K 00pasily, ObICTPO OTBOAMTCS B IpHUIIe-
raone obnacth 3a Cu€T TEIIONpPOBOAHOCTH. M-
MyJIbCHO-TIEPUOIMYECKOE JIa3epHOE BO3JeHCTBHE 0bec-
MeYMBAET JIOKAILHOCTh MO IIyOMHE W Iuiomaau Qpusu-

100

Komunsrorepnas ontuka, 2013,rom 37, Nel



TepMonuKINpOBaHNUE UMITYIbCHO-IIEPUOANYECKIM JTa3ePHBIM BO3ACHCTBHEM. . .

Myp3un C.I1., Tpery6 B.U., lllokosa E.B., Tperyo H.B

YECKUX MPOIECCOB, MPOTEKAIOMINX B 30HE TEPMHIUECKO-
TO BIUSHHSA, IIPU COXPAHEHUH HCXOMHBIX CBOWCTB MaTe-
pHaia ¥ OTCYTCTBUH 3HAYMTENBHBIX JedopMaluii B oc-
TaJIbHOM 00BEME.

HccnenoBanusi TOHKOW CTPYKTYphl MaTepuana mpo-
BOJIMIIMCH C UCIOJIB30BAHUEM PACTPOBOIO 3JIEKTPOHHO-
ro mukpockorna VEGA\W SB, TescanY craHosiieHo, 4To
TEPMOIMKIIMPOBAHHE TPUBOJUT K CYIICCTBCHHBIM Ka-
YECTBCHHBIM M3MEHCHHSM B CTPYKType Marepmaina. Ha
MEPBOI CTaJAWU TIPU HArPEBE YACTHYHO YCTPAHSIIOTCS
e(EeKTH, MPUCYTCTBYIOMINE B METAJUIMIECKOM CIUIaBe
B MCXOJHOM COCTOSIHUW. 3aT€M TOJ BIHSHHAEM TEPMU-
YECKUX HAINpPSHKEHUH MPOUCXOAUT 00pa30BaHME HOBBIX
JeeKTOB CTPYKTYpbl — AMCIOKALUI M MX CKOIUICHHH,
M30BITOYHBIX BakaHCHil. B pe3ynbTare pasynpodHeHwme,
HMMEIOoIee MECTO Ha TMEePBOM CTaJuK, CMEHSIETCS YIpOU-
HeHueM. B pesynbraTe NpOBENEHHBIX HCCIEAOBAHUN
CTPYKTYphl ciuiaBa JI62 Ha numdax ¢ IIOCKOCTHIO,
PaCIIOIOKEHHON TEPIEHANKYJIIPHO K 00paboTaHHON
MMOBEPXHOCTH, METOJAOM PACTPOBOM 3JEKTPOHHON MUK-
POCKONHH YCTAaHOBIIEHO cienytomiee. [Ipu uMiyibcHo-
MEPUOTNIECKOM JIa3epPHOM BO3JCHCTBUU C TEPMOIIUK-
JTUPOBAHUEM MEIHO-IIMHKOBOTO CIUIaBa B MOBEPXHOCT-
HOM CII0€ MaTepuaia GOpMHUPYIOTCS CyOMUKPOIIOIOCTH
KJIMHOOOpa3HOW (OPMBI, KOTOpBIE CYKAIOTCS Y CBOUX
KpaéB ¢ 00pa3oBaHMEM MPOTHKEHHBIX HAHOPA3MEPHBIX
kaHasoB mupuHoi He 6osee 100uM. ToHkast cTpykTypa

MEIHO-IIMHKOBOTO CIUIaBa I10CJE TEPMOLMKIUPOBAHHS
npejcTaBieHa Ha puc. 2.

Puc.2. Tonkas cmpykmypa MeOHO-YuHK06020 CHAA8A NOCIe
MepMOYUKTUPOBAHUSL, GbIABIEHHAS C UCNONIb308AHUEM
AHATUMUYECKO20 PACMPOBO20 INEKMPOHHO20 MUKPOCKONA
VEGA\\ SB, Tescan

Takum 00pa3zoM, BO3ICHCTBUE JTA3€PHOTO MMITYIIHC-
HO-TIEPHOIUYECKOr0 M3ITyYeHUsT C YacTOTOW ClemoBa-
Hust umiynscoB 3...5 't Ha crmaB cucremsr Cu-Zn -
onHodasznyto jaryHsb tonmuHoi 0,05 MM mpuBomuT K
(hOpPMHUPOBaHUIO HAHOPA3MEPHBIX IIOJOCTEH BCIICICTBUE
HAKOIJICHUs BHYTPEHHHUX HANpPsDKEHUH TpH LUKIIHYe-

CKOM HaTpeBe W OXJIAXICHUH C BHICOKMMH CKOPOCTSIMH.
JlanHas 3amaTeHTOBaHHas TexHojorus [25] mepcrek-
THBHA IS MPOM3BOJICTBA KATAIM3aTOPOB W YIBTPa-
(hUITBTPALIMOHHBIX MEMOPaH.

3aknrouenue

OKCHEPHMEHTAIBHO — ONpPENETCHBl PEXHMBI  UM-
ITyJIbCHO-TIEPHOIMYECKOTO JTa3€pPHOTO BO3JCHCTBHS C
TEPMOLUKIIMPOBAHUEM 111 (POPMHUPOBAHUS B IBYXKOM-
MOHEHTHOM cIuiaBe cucteMbl CU-ZN iarynu JI62 naHo-
IIOPUCTOM CTPYKTYpPBI, COCTOSLIEH M3 HaHOPa3MEPHBIX
[Op NPEUMYILIECTBEHHO KaHajibHOro Ttumna. [lpu stom
HEpaBHOMEPHBIH HarpeB M W3MeHeHHe o0bEMa Mmare-
puaia BCIEICTBHE TEMIIEPAaTypHOTO PACIIMPEHHs MpH-
BOJISIT K HAKOIUIEHHUIO OCTaTOYHBIX HaNpshKeHUH. B 30He
TEPMHUYECKOTO BJIMSHUS MIPOUCXOIUT YepelOBaHUE yya-
CTKOB C TIpeoOafaHeM pPacTATMBAIOMINX W CKHUMAo-
WX HaNpspKeHWH, 9TO NMPHUBOAUT K 0Opa3oBaHMIO Ha-
HOpa3sMepHBIX mojoctei. [IpeoOpa3oBaHue mazepHOTO
U3JIy4eHUSI B CBETOBOE IIATHO C PAaBHOMEPHBIM pacipe-
JENICHUEM IUIOTHOCTH MOIIHOCTH OCYLIECTBIISUIOCH C
MMOMOIIBIO0 ONTHYECKON CUCTEMBI, COJIEpKAIIEH JIIEMEHT
I pakIMOHHON KOMIBIOTEPHOH ONTHKH — (hOKycaTop
n3inyueHus. [Ipu peanusanny BHIOPaHHBIX PEKUMOB Jia-
3€PHOT0 HMMITYJILCHO-TIEPHOINYECKOTO BO3ICUCTBUS C
TEPMOLMKIMPOBAaHUEM OOECIIEYNBACTCSl JIOKATBHOCTD
1o riryOMHEe W Tuonagy (U3NYECKUX IMPOLECCOB, MPo-
TEKAIONIMX B 30HE TEPMUYECKOTO BIIMSHUS, IPU COXpa-
HEHMH HCXOIHBIX CBOMCTB MaTepHasa W OTCYTCTBUH
3HAYUTEIBHBIX Ae(hOpMAaIlHii B OCTAIEHOM 00BEME.

[Ipu uccnenoBaHny TOHKOM CTPYKTYpBI MaTepuaa ¢
UCTIONIb30BAHHEM PACTPOBOTO BIIEKTPOHHOTO MMKpO-
CKOIIa YCTAaHOBJIEHO, YTO TEPMOLMKIMPOBAaHHUE IPHBO-
JUT K CYHICCTBECHHBIM Ka4Y€CTBCHHBIM HU3MCHCHUSIM B
cTpyKType Matepuana. OnpeneneHo, 4To MpH Ja3epHOM
HUMITYJIbCHO-TICPUOANICCKOM BOSHeﬁCTBHH 1o BJIHUAHU-
€M TEPMHUYECKHX HAIPSHKEHUH B JIBYXKOMIIOHEHTHOM
JaTyHU TPOUCXOANT YBEJINUEHHUE KOJIMYECTBA JIEPEKTOB
CTPYKTYpPbl — BaKaHCHUH, NUCIOKAIMA U UX CKOIUICHUH.
B marepuane tommmao# 0,05 MM dopmupytoTcs cy0-
MHUKPOIIOJIOCTH KIMHOOOpa3HO# (opMbI, KOTOpEIE CY-
JKAFOTCS y CBOMX KpagéB ¢ 00pa3oBaHMEM MPOTSHKEHHBIX
HAHOPa3MEPHBIX KaHAIOB MHUPUHOK He 0oee 100HM.

bnazooapnocmu
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THERMOCYCLING WITH PULSE-PERIODIC LASER ACTION FOR FOR MATION OF NANOPOROUS
STRUCTURE IN METAL MATERIAL

SP. Murzn, V.I. Tregub, E.V. Shokova, N.V. Tregub
SP. Korolyov Samara State Aerospace University (National Research University)

Abstract

Conditions of pulse-periodic laser action with thecycling for formation of a nanoporous struc-
ture consisting of principally channel-type nanesiores in two-component Cu-Zn alloy “brass of
62%" are experimentally defined. The transformatibtaser radiation into a light spot with uniform
distribution of power density was carried out wvitle aid of an optical system containing an element
of diffractive computer optics — radiation focusa@epth and area locality of the physical processe
in heat-affected zone with preservation of initizhterial properties and absence of significant de-
formation in the remaining volume is ensured inithplementation of the chosen conditions. The
amount of structural defects — vacancies, dislonatand their clusters increases in two-component
brass under the influence of thermal stress. Wetlgped submicrocavities that converge at their
edges with formation of extensive nanosize chanmilswidths not more than 100 nm are formed

in the material of 0.05 mm thickness.

Key words. thermocycling, laser action, nanoporous structunetal material.
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