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by means of transmission and conversion Mossbauer spectroscopy, and X-ray diffraction
before and after irradiation process. It was founded that after irradiation the sizes of ribbon
samples increased as in the plane so in the thickness. In the case of Kr-irradiation this increase
was much more evident and besides that we observed the curve deformation of the ribbon.
However the X-ray diffraction patterns and the Mossbauer spectra of all the samples remained
characteristic of the amorphous state. But several differences between the spectra of irradiated
and nonradiated samples were observed. First of all the spectral line intensities of irradiated
samples decreased. It signify the increase of iron atoms vibrational degrees of freedom in ir-
radiated samples, which may be explained by the several probable processes occurred in the
samples under irradiation: the plural vacancies formation; the changes in the short range or-
dering leading to new interatomic distances formation; probable blistering.

The main difference between the spectra before and after Kr- irradiation is observed
in the intensity changes of the second and the fifth lines of hyperfine magnetic structure. This
corresponds to spin-reorientation in the sample owing by the stress field around the defects
formed especially at the track end of Kr-ions in the sample (~13 pm). Probably just that very
process causes the curve deformation of the sample.
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LLInpokoe npuMeHeHWe TuTaHa NpU  WU3rOTOBNEHWM MEAULMHCKUX WMMNaHTaToB
CAEPXXMBAeTCA ero HefoCTaTOYHO BbICOKUMW MEXaHW4YeCKUMU CBOCTBaMM, KOTOpble MOTYT
6bITb 3HaYWTENbHO MOBbIWEHbI MEPeBOJOM BCEro 06beMa MaTepuana B HaHOCTPYKTYpHOE
(HC) cocTosHWe. [ns npuaaHua MMnaaHTaTaMm 6UONOrMYecknx CBOMCTB Ha WX MOBEPXHOCTb
HaHOCAT Kanbuuii-hocdaTHble nokpbiTMs (Ca-P). dasoBbliii cocTaB Ca- P MOKPbITWiA
aHanoruyeH MMHepanbHOMY COCTaBYy KOCTHOW TKaHu, Mpu 3TOM COOTHolleHue [Ca]27[PC>4]3
ONS M3BECTHbIX MOKPbLITMIA BapbupyeT oT 0,05 go 0,2. B 10 xe Bpems, [Ca]2[PC>4]3
COOTHOLUEHMe 418 KOCTHOWM TKaHu cocTaBnseT 1,67.

Llenblo faHHON paboTbl 6biN0 QopMMpoOBaHME KOMMO3uTa Ha OcHoBe HC TuTaHa u
Ca-P nokpbiTva ¢ 60Mee BbICOKUM COAepXaHWeM Kanblus u cooTHoweHunem [Cal2+/[P04]3,
61n3KnM K 1,67.

HC cocTosiHMe B 3arotoBkax w3 TutaHa BT 1-0 66110 NOAy4eHO METOAOM BCECTOPOHHEN
KoBkn (BK). Ca-P nokpbiTus Ha noeepxHocTb HC TuTaHa 6blaM  CHOPMUPOBaHBI
MuKpoayrosbiMm (M) mMeTogoM no pexumy 1 (31eKTPONMT Ha OCHOBe OpTO(ochopHO
KUCNOTbI C A06aBNEHNEM TMAPOKCMANaNaTuTa) U no pexxumy 2 (B 3NeKTPOAUT JONOAHUTENBHO
6bin BBedeH kap6oHaT Kanbuws). lMpoBefeHHble MCCNeAoBaHMA MNOKasanu, 4TO CpefHui
XapaKTepHbIli pa3mep 3epeHHON-Cy63epeHHON CTPYKTYpbl  MaTpuubl n3 HC TuTaHa,
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nonyyeHHoro metogom BK, He npesbiwaetT 200 - 300 HM, cpegHWili pasMep OCHOBHbIX
3N1EMEHTOB  CTPYKTypbl Ca-P  nmokpblTun -  ceponutoB - coctaBnseT 460 HM.
PeHTreHoa3oBblli aHanm3 (P®A) BbIABUA NPUCYTCTBME CBOOGOAHOIO TWTaHa B MOKPbLITUM,
ChopMUPOBAHHOrO MO pexumy 1, 4TO OTpMLATENbHO CKasblBaeTCA Ha 6UONOTMYECKUX
CBOICTBaX MMMNaHTaTa. B TO e Bpems pexum 2 no3sonseT OPMMPOBaTb Ha MOBEPXHOCTY
TUTaHa NOKPbITUA, CBOOOAHbIE OT YMCTOro TuTaHa. Mo AaHHbLIM PeHTreHodasoBoro aHanusa,
cooTHolweHue [Ca]2Z7[PO,|]13 ansa nokpbiTUA, CHOPMUPOBAHHOIO B peXxKMme 2, BO3poOcno 6onee
yeM B 3 pasa no cpasHeHWo C Ca- P NokpbiTMeM, CHOPMUPOBAHHLIM B pexume |
DNeMeHTHbI aHan3 nokasan, 4TO COAepXaHWe KanbLus B MOKPbITUN (pexum 2) B 2 pasa
Bbllle, 4YeM B MNOKPbITUM (pexxum 1). lMepesog TuTaHa B HC cocTofHMe nNpuBOAUT K
HEKOTOPOMY  CHVXKEHWIO  MHTEHCMBHOCTM  HaKOMMEHWs  MAacTU4Yeckon  Aedopmauuu.
HaHecenne nokpbiTwii Ha HC TuTaH Take NPUBOAUT K MOBbILIEHNIO COMPOTUBIEHNS
MUWKpOMaacTUyeckoin aeopmauun. MNposefeHHble GMONOrNYeCKne NCCNeOBaHUS MoKasanu,
4To KOMMOo3nTbl «HC TuTaH-Ca - P NOKpbITUE» BMONOTMYECKN COBMECTUMbI, BUOAKTUBHBLI 1
HETOKCUYHBI.

Takum ob6pasom, (opmupoBaHue B TuTaHe HC COCTOSAHMA MO3BONSAET CYLLECTBEHHO
MOBbLICUTb MeXaHM4YecKMe CBOMCTBA YWCTOrO TUTaHa MoanpULMPOBaHHLIA pexum M[
HaHeceHUs 1o3sonseT opmMupoBaTb Ca-P NOKPLITUA C BbICOKUM COAEPXaHWeM KaNbLys,
6MN3KUM K KOHLEHTpauuu Kanbuus B KOCTHOW TKaHW. Ca-P  MOKPbITUSA, HaHeCeHHble
MUKPOAYroBbIM  MeTofoM Ha HC TuTaH He yXyAWalT MexaHUYecKue CBOIiCTBa
MeTanmueckon matpuubl. KomnosnTbl Ha ocHoBe HC TuTaHa ¢ Ca - P nokpbiTMeM uUMeOT
BbICOKYIO 6MOCOBMECTUMOCTb U HU3KYHO TOKCUYHOCTb.

Pa6oTa BbinonHANach Npu PUHAHCOBOW NOAAEP><Ke MHTerpaunoHHoro npoekTa 11.1
no Mporpamme lMpesngnyma PAH «®yHAaMeH T anbHble HayKn - MeAuLMHe».
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MeTog, BbICOKOMHTEHCMBHOW MMMAaHTaLMM MeTaNIM4yeckuX WOHOB, peann3oBaHHbIi Ha
MOHHO-NNa3MEHHOM BaKyyMHO-yroBOM WCTOYHMKe «Padyra-5»,  OTKpblBaeT LUNPOKMe
nepcrneKkT!Bbl AN MOAMGMUKALUN PA3UYHBIX CBOWCTB KOHCTPYKLMOHHBIX METaluYecKux
mMaTepuanos. BaxHelWwnMu JOCTOMHCTBAMI UCTOYHUKA ABNAETCA BbICOKas CKOPOCTb Habopa
[03bl  MMMNAHTUPYEMbIX WOHOB, KOHTPOAMpyeMas TemmnepaTypa MWLIEHU W BO3MOXHOCTb
(hOPMUPOBAHNS WOHHO-TIETMPOBaHHbIX MOBEPXHOCTHBIX C/IOEB TOMLMHOW [0 HECKOMbKMX
MUKPOMETPOB, 06/1afatoLLNX BbICOKOA M3HOCOCTOMKOCTbIO M XKapOCTOKOCTbIO.
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