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3AKOHOMEPHOCTH BBIJIEJIEHUS THIPATHOM ®A36I B
HABOJIOPOKEHHBIX TPYBAX U3 CIIABOB D1100I1T M D635

[epcniexTrBa CyXOTO XpaHEHHS OTPAaOOTAHHBIX TOTLIMBHBIX COOPOK Tpel-
noJjiaraeT CyIIECTBEHHO MPEBBIIIAIOIIYI0 CPOK IKCIUTYaTalluu MPOJIOJDKUTEb-
HOCTPH CTaOMIIBHOW YCTOHYMBOCTH HUPKOHUEBHIX CIUIABOB K BPETHOMY BO3JEH-
CTBHIO BOjiopoza. J{iisi OlIEHKH CIIOCOOHOCTH CIUIABOB BBIJEPIKUBATH 3TO BO3-
neiicTBre HeoOxoammo obanate WHpOpManueil o0 MexaHu3MaxX U 3aKOHOMEp-
HOCTSIX 00pa30BaHMsI U POCTa TUAPUIOB NPU HACBHILICHUH U3JENUH BOAOPOJOM
[1-2].

B pabore uccnenoBano noseneHHe THAPUIHON (a3bl B HABOJOPOXKEHHBIX
Tpybax M3 OTEUECTBEHHBIX IIUPKOHMEBBIX CcIU1aBoB D635 m D110onT, a Takxke
e€ BIMSHUE HAa CTPYKTYPY U KpUCTAIIOrpapuIecKyto TEKCTYpy a-(assl ZI.

[Tpu momMomM aHann3a ONTHYECKUX METAIUIOTPadHYECKUX CHUMKOB C HC-
M0JIb30BAaHUEM Pa3pabOTaHHOTO MPOrpaMMHOTO OOecrieueHHs BBISBJICHO, YTO
YBEJIMYCHUE COJICPKAHUS BOJOPO/Ia B CIUIaBaX CIIOCOOCTBYET MOBBILICHUIO J10-
T pasuaibHO OPUEHTHPOBAHHBIX THAPHUJIOB, YTO CBSI3aHO C IOSBICHHEM CXKH-
MAroIIMX HAIPSHKEHUH B paAnalibHOM HalpaBJICHUU NPU 00pa30BaHUM TaHI'€H-
[IHAIFHO OPHUEHTUPOBAHHBIX IEPBUYHBIX THAPUAOB. DTO TAKKE MOITBEPKAACT-
Csl CTPYKTYPHBIMH HCCJIEJOBaHHUSIMH, JEMOHCTPUPYIOIIUMH CHU)KEHHUE Iapa-
MeTpa C o-ZI IpH MOBBIIICHUN COAEPKaHIsI BOJAOPOIA.

TexcrypHbIli aHaMM3 0-ZI TIOKa3aJl IIEPEOPHEHTALMIO Oa3MCHBIX HOpMaiei
n3 T- u L- HampaBnenuii B R-nHanpasnenune B crutaBe D110onT, Torna kak B
crmaBe D635 takoro s¢dexra He HAOIIOJATI0Ch, YTO MOXET ObITh BBI3BAHO aAK-
TUBalLKel ABOMHNKOBaHUA B 3€pHax d-(a3bl crasa J1100mT.

TexcTypHBIA aHAIN3 TUAPUAHONW (Pas3bl IPH TOMOIIM CHHXPOTPOHHOTO H3-
Jy4eHHsI TaKKe MoKa3al OTIMYMS B MOBEJCHUH CIUIaBOB. B wacTHOCTH, Hanmu-
gpe B ciutase D110 onT ruApuIOB ¢ YACTUYHO aKCHANBHOHN TEKCTYpHOH KOM-
noHenToit (112) o6ycioBieHo akTMBM3alMed B -(ase ABOMHUKOBAHHUS IO
miockocTam {1012} u {1011}, xoTopoe OcCymiecTBIsAeTCA TpPH TOBHIIICHHH
CKUMAIOLIUX HAPSDKEHUH BIOJIb PaAMAlIBHOTO HalpaBieHus. B nepeopueHTH-
POBaHHBIX 3&pHAX 00Pa3YIOTCS TUAPUABI B COOTBETCTBHU C M3BECTHBIM OPHCH-
TamonnbM cooTHomerneM (0001)z, || {111}5_zrp, .- B TO Bpems, kak B

pabote [3] paccMaTpuBaeTcsi BEPOSITHOCTh PeaIH3alii JOTOIHUTEIEHOTO OpH-
enTanuonnoro cootnomenus (0001),,,|| {001} 5.
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REGULARITIES OF HYDRIDE PHASE PRECIPITATION IN
HYDROGENATED TUBES MADE OF E1100PT
AND EG635 ALLOYS

The prospect of spent fuel assemblies dry storage assumes significantly
longer service life duration with stable resistance to the hydrogen harmful ef-
fects for zirconium alloys. To assess the ability of alloys to withstand this im-
pact, it is necessary to have information about hydrides formation and growth
during hydrogenation mechanisms and patterns [1-2].

The work investigates hydride phase behavior in hydrogenated tubes made
of Russian E635 and E110 opt zirconium alloys, as well as its effect on the
structure and crystallographic texture of the o-Zr phase.

By optical metallographic images analyzing using developed software, it
was revealed that an increase the hydrogen content in alloys contributes to an
increase in the fraction of radially oriented hydrides, which is associated to the
appearance of compressive stress in the radial direction during the tangentially
oriented primary hydrides formation. That is also confirmed by structural stud-
ies demonstrating the a-Zr ¢ parameter decrease with an increase in the hydro-
gen content.

a-Zr texture analysis have shown a reorientation of the basic normals from
the T- and L-directions to the R-direction in the E110 alloy, whereas no such ef-
fect was observed in the E635 alloy, which may be caused by the activation of
twinning in the a-phase grains in E110 alloy.

Hydride phase texture analysis using synchrotron irradiation have also
shown difference in the alloys behavior. E.g., hydrides with a partially axial
texture component (112) presence in the alloy E110 is due to twinning activa-
tion in the a-phase along the planes {1012} and {1011}, which occurs when
compressive stress increase along the radial direction. Hydrides are formed in
reoriented grains according to the known orientation relationship
(0001) oz, || {111} 5_zrh, o However, in [3] the probability of an additional

orientation relationship (0001) ., || {001}4 realization is considered.
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