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Annomayus. Texctypa CHIBHO 1e()OPMUPOBAHHBIX METAJUIMYECKUX MOJINKPUCTAIUIOB TPEACTABISCTCS HAaOOPOM CTaOMIBHBIX OPHUEHTAIMH 3€peH, KO-
TOpPBIE COXPAHSIOTCS TPHU MOCIeAyIomel nedpopManiy (KOMIOHEHTBI TEKCTYpbl). Bo3MOXKHBINH HA0Op CTAOMIBHBIX OPUEHTHPOBOK OMPEALISIETCS
cummerpueit gepopmarmu. [1o 31oit mpuunHe cTabMIbHBIC OPHEHTUPOBKHU CBS3aHBI OIPE/IEICHHBIMI KPHCTAIOrpadMYeCKUMU COOTHOIICHUSIMH,
T.€. OHH MOTYT OBITh COBMEIIIEHbI HAOOPOM AUCKPETHBIX MOBOPOTOB. HEKOTOpbIE MOBOPOTHI M3 3TOT0 HAOOPA SBIISIOTCS OJM3KHMHU K CIIEIUATbHBIM
paszopuenrauusm. Texcrypa OLIK-meraiuia mocie 60ib110i 0HOOCHOI Hedopmaluu (IKCTPY3Hs) UCCIeI0BaHa OPUEHTALMOHHON MUKPOCKOIIHEH.
CrieninasbHbie rpaHuibl 233a, £19a, ¥27a, 39, £11 Habmoaanuch Mex1y HEKOTOPbIME Ae(hOpMUPOBaHHBIME 3epHamMu. OPUEHTHPOBKH 3THX 3€peH
COOTBETCTBOBAJI OCHOBHBIM KOMITOHEHTaM TEKCTYphI JieopManny. BeposTHOCTh BOSHUKHOBEHHMS CIICIUAIBHON PA30PUECHTALMN — CIEHAIBHOM
TPaHUIIbI OTMPECICHHOTO THUIIA B MIPe/IeIax JIOKAIbHOM 001acTH Oblila 00paTHO MPOMOPIHOHATIBHOM YTy TOBOPOTA BOKPYT 00miei ocu <110> kpu-

CTaJNTNYECKON PEIIETKHU COCCACTBYIOMIUX 3€PCH.

Knruesvie cnoesa: TCKCTYypa, 'paHULIbl 3€PEH, CIICHUAJIBHBIC I'PAHUILIbI, CIICIIUAJIbHBIC PAa30pUCHTALIUH, jleq)opmaum[, OKCTpPY3Hus, OpPUCHTALIlMOHHAA MU-

KpPOCKOIIHA.

BONBITMHCTBO KOHCTPYKIIMOHHBIX W (DYHKIIMOHATBHBIX
METAJNTMYECKUX MaTepuajoB HUCHOJIb3YeTCsl B BUAE IMOJIH-
KpuctamuioB. HeoThemiieMOl 4acThi0O MX CTPYKTYPHI SIB-
JISIFOTCSI BBICOKOYIJIOBBIE IPaHUIIbI 3€PEH, KOTOPBIE IPUHSTO
pa3nmeNnaTh Ha CIeNUaibHbIe (WK OMM3KHE K CHEIHallb-
HbIM) U oOuiero tuna. B paborax [1, 2] npeanonaraercs,
YTO MPOIECCHl PEKPHCTAITM3ALNH PEATH3YIOTCS PEHMY-
LIECTBEHHO 3a CYET JBM)KCHHUS CHEIMabHBIX (MM TOIY-
CIEIUATBHBIX ) TPAHUIL.

OObsicHEHHE PEKPHUCTATITM3AUOHHBIX MPOLECCOB C
HCTIONIF30BaHMEM 3BOJIOIMY (BO3HHKHOBEHHUE, TPAHCIIOP-
TUPOBKA, pacIleIUICHUE) CIEHaIbHbIX IPaHUI] MPEICTaB-
JSIETCSl BIOJIHE OMNPABIAHHBIM, MOCKONBKY TOJBKO JUISA
MOJOOHBIX IPAHUI] BOBMOXKHO ONMHMCAaHUE MX JIBWKECHHS Ha
YPOBHE CKOJBHKCHUSI M TIEPENON3aHusl JucIoKarmid. Tak-
JKe JBW)KEHHE CHelMabHBIX T'PaHMIl JOCTaTOYHO MPOCTO
00BsCHSET (HOPMHUPOBAHNE U PA3BUTHE JIOKATBHBIX TEKCTYP
B MOJIMKPHUCTAJUIMYECKUX MaTeprajax B Mporeccax CTpyK-
TypHBIX TIpeBpameHui [1, 2].

DOpMUPOBAHUIO CHENHMATIBHBIX IPAHUI] JOJKHO IMpe.-
[IECTBOBATh BO3HWKHOBECHHE CIICIHATBHBIX Pa3OpHCHTA-
LUH — B3aUMHBIX PACHOJIMKEHUI ABYX KPUCTAIIMUECKUX
PEIIETOK, COBMEIICHHBIX B OOIIEM Y3J€, MPH HEKOTOPHIX
JUCKPETHBIX TIOBOPOTAaxX KOTOPBIX BO3HHMKAET TpexXmep-
Has pelmieTKa COBMAAIONINX y310B. OTHOMEHNE 00HEMOB
JJIEMEHTAPHBIX SYEEK PEIIeTKH COBMAJAIOIIUX Y3JIO0B M
HCXOIHON PEIIeTKH XapaKTepPH3yeTCsl TapaMeTpoM Xn —

" Pa6oTa BBINOJIHEHA B PAMKax IIPOeKTHOM TeMbl MOuH P® (3ana-
uue Ne 11.1465.2014/K).
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00paTHOW MPOCTPAHCTBEHHOMN TUIOTHOCTHIO COBIAIAFOIIINX
Y3JIOB, TJIe 7 IPUHUMAET 3Ha4eHue 3, 5, 7, 9 u T. 1., T. €.
COBMAJACT KAXABIA TPETUH, IATHIN U T. 1. y3€J KPUCTAJUIH-
YEeCKHX PEIICTOK.

Kpucrannoreomerprueckuii aHanm3 MOKa3bIBAET, YTO
BO3HHMKHOBEHHUE CICIUATBHBIX PAa30PUEHTALUI BO3MOKHO
MEKIY KPUCTAIUINIECKUMH PEIICTKAMHU 3ePeH ITOJHKPHUC-
TaJJIOB, KOTOPbIC MPUOOPENN CTAOMIbHBIC OPUCHTUPOBKH
B pesyiprare OONBIIMX HarpaBlIeHHBIX JedopMmaruii (Bo-
JIOYEHHe, IKCTPY3usl, mpokarka). [lomoOHast cutyanus pea-
TU3yeTcsi ¢ OOJbIeH BEPOSATHOCTBIO, €CIH CTAOMIIbHBIE
OPUCHTHPOBKH (OCHOBHBIC KOMIIOHEHTBI TEKCTYPHI IOJIH-
KpHUCTaJlIa) UMEIOT OOIIYI0 KPUCTALIOrPpauIecKyo OCh,
COBIIQIAIONIYIO C HAMIPaBJICHHEM Jie(hOpMAITHH.

Metonom opueHTanuoHHOW Mukpockornuu (EBSD)
OBLIO HUCCIIEIOBAHO TEKCTYPHOE COCTOSHUE TPYOKH W3
HUOOWS, TONYYeHHOW METOIOM OJKCTPY3HH CO CTere-
Hbto nedopmanuu, npessimaromei 90 % (cM. pUCYHOK).
CtpykTypa TpyOKH COCTOsUIa M3 BBITIHYTHIX Ie(hOpMH-
POBaHHBIX 3€PCH, B LEJIOM XapaKTEPHU3YIOIIMXCS Halu-
YHUEeM aKCHaIIbHOW TekcTypbl <110> (cM. pUCYHOK, a, 0).
OpHaKo B Mpenenax JIOKAIbHBIX 00JIacTel TEKCTypa Mo-
KeT OBITh IpeJcTaBlicHa HaOOPOM pPAacCESHHBIX OpPHUCH-
tupoBok {001}<110>, {112}<110>, {111}<110>, mo-
BEPHYTHIX OTHOCHTEJIBHO JAPYT JIpyra BOKpyr ocu <110>
Ha auckpertnbie yobsl: 20,05, 26,53, 31,59, 38,94, 50,48,
T. €., COOTBETCTBEHHO, HAXOSIINXCS B CIICIIHATBHBIX Pa3-
opuenTanusax £33a, X19a, £27a, 29, X11 [3]. DTo xopo1io
ToATBepIKAaeTcsl monydeHHsIM Metonom EBSD wactot-
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Texcrypa HHOOHEBOH TPYOKH, M3TOTOBICHHOM SKCTPY3HEii:
@ — OPUCHTAIMOHHAS KapTa C BBIICICHUEM (UepHBIM) BCeX CrienuaibHbIX rpanui; 6 — [P {110}, momy4eHnas ¢ 061acTu, NPUBEICHHON Ha «a»;
6 — OTHOCHUTEJIbHAS 4acToTa (PMKCALMU CIILMAIbHBIX IPaHuLl pa3HbIX Tunos; HIT — nanpasinenue npeccoBanus

Texture of niobium tube produced by extrusion:
a — the orientation map of special boundaries (marked black); 6 — PPF {110}, obtained from the area shown on “a”;
6 — the relative frequency of fixation of special boundaries of different types; HII - direction of compression

HBIM pacCHpeAeICHUEM CICHUAIBHBIX I'PAaHUI (CM. pHCY-
HOK, 6). OueBMJIHO, YTO BEPOATHOCTb BO3HMKHOBEHMS
CIIENIMAIbHOM T'paHUIBl — CHEUHUATbHON pa3opHeHTAluU
OTIPENIEICHHOTO THUIA B TIpeaeiax JOKaIbHOH obmactu
OKa3bIBACTCS MPUOIU3UTEIHHO OOPATHO MPOTIOPIIHOHAITB-
HOH yTi1y moBopoTta BOKpyr ocu <110> kpucrammmaeckon
PCIIETKH COCEACTBYIONINX 3EPCH.

EcTecTBeHHO MPEAOIOKUTE, YTO MTOAOOHBIE 3aKOHO-
MEpPHOCTH (hOPMHUPOBAHUS CICHHATBHBIX pPa30pHECHTA-
WA W CIeNHaJbHBIX TPAHULl PEATH3YIOTCS U B IPYTUX
crutaBax ¢ OL[K-pemrerkoit, Bkiarouast peppuTHbIE TPYO-
HBIC CTaJH.
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Abstract. The texture of strongly deformed metal polycrystals was rep-
resented by a set of stable grain orientations, which were preserved
during the subsequent deformation (texture fibers). A possible set
of stable orientations was determined by the deformation symme-
try. For this reason, the stable orientations were bound by specific
crystallographic relations, i.e. they might be superimposed by a set
of discrete rotations. Some rotations in this set were close to spe-
cial misorientation. Texture of bce metal after strong uniaxial defor-
mation (extrusion) was investigated by the orientation microscopy
(EBSD). Special grain boundaries X33a, X19a, X27a, X9, £11 were
observed between some deformed grains. The orientations of these
grains formed the main of deformation texture fibers. The probability
of appearance of special misorientation — of a certain type of special

boundaries within a local area was inversely proportional to the angle
of rotation about the common axis <110> of the crystal lattice of
adjacent grains.
Keywords: texture, grain boundaries, special grain boundaries, special mis-
orientation deformation, extrusion, orientation microscopy.
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