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HaTArom npu cbopke coefjuHeHWs U CBOGOAHYH nocagky npu ero pasbopke [1,2] Hapex-
HOCTb COEAMHEHUs Ban-BTY/Ka, NepefaloLLero 3afaHHblil KPyTAWMIA MOMEHT, obecrneynBaeT-
cA 6e3 HeobX0AWMOCTM W3rOTOBMIEHUS OCMAbGAAIOWMX Ban LUMOHOYHLIX Mas3oB. lpou3ssedeH
pacueT (PYHKLMOHaIbHO-MEXaHNYeCKOr0 MOBEAEHNS PasbeMHbIX COEeAVNHEHWUIA B 3afaHHbIX
YCNOBUAX Harpy>KeHus.

Mpefnaraemble TeXHWYECKME peLLEHUs, UCMONb3YtoLMe NpenMyLLecTBa MaTepuanos c
3MN®, no3sonAT 06ecneunTb HafeXHOCTb UM 6e30MacHOCTb 371eMEHTOB KOHCTPYKUMA W
COefiMHEHNIA Npu paboTe B 3KCTPEMasbHbIX YCNOBUAX (KOHTAKTHO-MeXaHW4ecKoii ycTanocTy,
BO34eNCTBMA arpeccUBHbIX cpes W Bubpaunii) [3, 4]. OHM HanpaBneHbl Ha CO3faHWe HOBOrO
Knacca  pasbeMHbIX COEAMHEHWA Ha OCHOBE  WCMONb30BAHWSA  MOBEPXHOCTHOrO
moanduuuposanns matepmanamu ¢ M@ c uenblo obecneyeHns 3afaHHbIX QYHKLMOHaNbHO-
MeXaHW4Yecknx CBOWCTB. Mpu 3TOM MOBbILLIEHWE AOATOBEYHOCTU AeTaneil MallMH cocTaBnsieT
1552 pa3sa [3, 4, 5].
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STRUCTURAL CHANGES IN AMORPHOUS ALLOY Fe-Ni-Si-B
AFTER IRRADIATION BY ENERGETIC HEAVY IONS
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The samples of amorphous alloy Fe7MNi2Sii4B7 in the form of ribbon about 20 pm
thick and 20 mm wide, were irradiated by energetic heavy 84Kr and 40Ar ions. The irradiation
of the samples was carried out with 8 Kr (253 MeV, fluence of 4*102 ions/sm2 and 245
MeV, fluence of 5101 ions/sm2) and 40Ar (155 MeV; 5*1012ions/sm2) ions from shine sur-
face of the ribbons at the U-400 cyclotron at the JINR, Dubna. The samples were investigated
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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,

173


mailto:sharkeev@ispms.tsc.ru

