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Annoranus/Abstract ‘ ‘ BBenenue

HccnenoBaHo BIMSHHE CYOMHKPOKPUCTAILIHYECKOH CTPYKTYpHl Ha 00pa3oBaHUe
KOHYCOB Ha IMOBEPXHOCTH HHKENs IPU BBICOKOZO3HOM OONYy4CHHH HOHAMH aproHa ¢
sHeprueit 30 k3B. B pesynsrare o0aydeHHss Ha CyOMHKPOKPHCTAJLTHYECKOM 00pasie
(cpennuii pasmep 3epen/kpucramiutos d=300 HM) JOMUHUPYIOT KOHYCBI, B TO BPeMs Kak
Ha MHKpOKpHUCTaIIM4eckoM (d=4 MKM) M KpymHOKpHcTauindeckoM (d=30 mkm) obpasmax
— siMu TpasineHus.. CylecTBeHHast Jerpafauys KOHYCOB MPOMCXOIAUT IPU HArpeBe He
menbie 500 °C.

The effect of nickel submicrocrystalline structure on the cones formation on the surface
under high fluence irradiation by argon ions with the energy 30 keV have been
investigated. In the result of ion irradiation cones dominate on the submicrocrystalline
sample (average grain size d=300 nm), while etching pits dominate on the microcrystalline
(d=4 um) and coarse-grained (d=30 um) samples. Significant degradation of the cones
during heating occurs at temperatures of at least 500 °C.

Honnoe oOmyueHue MeTalaa HPUBOAUT K Moaudukauuu ero nosepxHoctH. Ha
MOBEPXHOCTH MOXET Pa3BUBATHCS pelibed) ¢ MepenaoM BICOT MEXAY 3€pHAMU, Ha 3€pHaX
MOTYT 00pa3OBHIBATHCS SAMKH TPaBIEHHs, psibb, Teppachl, OOPO3IAKH, KOHYCHl M JIpyrue
MOBEPXHOCTHBIE CTPYKTYphbl. Ha mpakTuke Takue CTPyKTypbl 00pa3yloTCsi Ha BHYTPEHHHX
TOBEPXHOCTAX OOPAIEHHBIX K IUIa3Me KOHCTPYKIHOHHBIX M (DyHKIMOHAJBHBIX HeTalei
Pa3IMYHBIX MOHHBIX NPUOOPOB, PHEPreTHYECKHX YCTpOMCTB. M3 BCeX INOBEPXHOCTHBIX
CTPYKTYP, 00pa3yloIuXcsl IPH HOHHOM OOIydeHHH, HaNOONBIINI HHTEPEC NPEeCTABIAIOT
KOHYCBI. MeTaIbl ¢ KOHYCaMU Ha €ro IIOBEPXHOCTU MOTYT OBITh BOCTPEOOBAHBI B KAUECTBE
MarepuanoB JUIA TIOJEBHIX XOJNOAHBIX KATOJOB, XOJOJHBIX KaTOMOB TIa30paspsaHbIX
npubOpoB, NETaNel pa3INYHBIX AKYCTHYECKMX U ONTHUYECKMX CHUCTEM, OOPAILEHHBIX K
TIasMe Jietajaeil B TepMOsIEpHBIX YCTaHOBKAX M .

OpgHuM U3 Cnoco0OB MOBBILIEHUS KOHLEHTPALMd M PAaBHOMEPHOTO PAaCIpeeieHHs
KOHYCOB I10 TOBEPXHOCTH MOKET SBHTHCS CHIKEHHME pa3Mepa 3epeH B MeTalle.

MaTepnam,l U METOAbI ](lCCJIe)IOBaHP[ﬁ

O61yueHne NPOBEJICHO Ha
Macc-MoHoxpomarope HUMSAD MI'Y/
Irradiation was carried out on
mass-monochromator SINP MSU

VInTeHcuBHas ruiacThdeckas jeopmarus
Kpyuenue nos BEICOKMM JaBiIeHHEM/
Severe plastic deformation
High pressure torsion

1. Marepuan — Huxeus (99.99%)
2. KpyueHne noj BLICOKHM JaBJIeHHEM
3. Hccaemyemblie 06pa3ibl ¢ pasjiHYHbIM

cpexHuM pa3MepoM 3epeH d:

CMK - Cyomukpokpucraniuueckuit (d=300 uHm)

MK - Mukpokpucraiundeckuii (d=4 Mxm)

KK - KpynHokpucrammyaeckuii (d=30 Mxm)

. HoHHoe o0s1yueHne

4
5. TelemecKaﬁ CTaﬁllebHOCTb KOHYCOB
6

Pexumpr nedopmarmn/Deformation regime:
P=5+6 GPa, n=10 rot, RT,
Pasmep obpasuos/Sample dimension:
d=10+12 mm, h=0.2+0.6 mm

Pexxumbl obnyuenus/Irradiation regime:
Ar*—Ni, E=30 keV, J=0.3+0.4 mA/cm?,
0=0°, fluence~10'8 ion/cm?, T~50 °C

. POM wucciienoBanusi noBepXHOCTH

Muxpoctpykrypa /Microstructure:
a) Mcxonnas mosepxuocts/Initial surface, b) CMK/SMC,
¢) MK/MC, d) KK/coarse-grained structure

Pe3yabrartsl ucciie10BaHU ‘

POM  wmzobpaxenns KK obpasua (d=30 mxm) nocne
oOnmyuenus: BepXHHMil — yronm chemku 0°, HKHHMIT - 45°/
SEM images of coarse-grained sample (d=30 um) after
irradiation: top images —angle 0°, bottom - 45°

POM  m3obpaxenns MK obpasua (d=4 wmxm) mocrie
oOnmyuenus: BepXHHMil — yronm chemku 0°, HKHHMIT - 45°/
SEM images of microcrystalline sample (d=4 um) after
irradiation: top images — angle 0°, bottom - 45°

POM  m3o6paxenns CMK obpasua (d=300 nM) mocie CMK

o0myuenus: BepxHHil — yron cwemku 0°, HwkHui - 45°/
SEM images of submicrocrystalline sample (d=300 nm)
after irradiation: top images —angle 0°, bottom - 45°

obpaser;  mocrne
o0myyenus ©  Harpesa/
SMC sample after
irradiation and annealing

3aknwuenue/Conclusions

TIpoBeneHo BbICOKOI03HOE O0NTydYeHHEe HOHAMK aproHa ¢ sHeprueii 30 k3B 00pa31oB HUKeINs ¢ CyOMHKPO-, MHKPO M KPYITHOKPUCTAIIIMYECKOH CTPYKTypoil. CHIKeHUE pa3Mepa 3epeH
10 100 HM NPUBOAUT K (POPMHPOBAHHMIO KOHYCOB PAaBHOMEPHO PACIPE/IeIEHHbIX M0 TIOBEPXHOCTH ¢ KOHIEHTpauueii 1 koHyc/Mkm?. Ha MOBEPXHOCTH MUKPO- M KPYMTHOKPUCTAINYECKHX
00pa3sioB pa3BuBaeTcsi penbed C MmepernagoM BBICOT MEXAY 3epHAMU C JOMHHHUPYIOIMMH SIMKAMH TPaBICHHS M HEMHOIOYHCICHHBIMH KOHYCaMH C KoHIeHTpauueid menee 0.05
koHyc/MkM?. KOHYCBI Ha IIOBEpXHOCTH HUKes TepMocTabuibHbl 10 500 °C. Tlpu Harpese cBbimie 800 °C KOHYCBI CHIIBHO JIETPAUPYIOT.

High-dose irradiation by argon ions with an energy of 30 keV of nickel samples with a submicro -, micro-and coarse-grained structure was carried out. Reducing the grain size up to
100 nm leads to the formation of cones evenly distributed over the surface with a concentration of 1 cone/um?. On the surface of micro - and coarse-grained samples, a relief develops
with a height difference between grains with dominant etching pits and few cones with a concentration of less than 0.05 cone/um?. The cones on the nickel surface are thermally stable up
to 500 °C. When heated above 800 °C, the cones degrade greatly.

BrnarogapHocru. PaGora BhImonHeHa B pamkax rocyrapctBeHHoro 3amanus WIICM PAH. DiekTpoHHO-MHKPOCKOMMYECKHE HCCIenoBaHus BhIMONHeHbl Ha 6Gase LIKIT UIICM PAH
«CTpyKTypHBIE M (PU3MKO-MEXaHUYECKHE HCCIIEJOBAHUs MATEPHAIIOB)



