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Using X-ray structural analysis, features of changes in characteristics of crystallographic texture during cold working of Zr-2.5%Nb
alloy plates by longitudinal and cross rolling has been investigated. To make original plates, longitudinal fragments and rings of
J15.0x1.5 mm? tube annealed at 580 °C were used. The plates were rolled at room temperature to the degrees in the range from 6 to
56% with 5...7% per pass and the rate of 5...10s™. Using the method of inverse pole figures with measuring by the Bragg-Brentano
optical scheme, densities of reflections along normal to plane of the plates (pole densities) was determined. Based on this, distribu-
tions of orientations of c-axes of hcp lattice of the material have been analyzed. Local features of the distributions, which were at-
tributed to signs of twinning effects in texture changes in the alloy, are revealed. At subsequent analysis, an effect of strain non-
uniformity associated with prehistory of the plates was taken into account. It is established that the second stage of (moderate)
changes in Kearns textural coefficient of the plates with the deformation degrees differs from the initial stage of accelerated changes
by activation of compression twins. By the method of tilt scanning (of rocking curves) around the Bragg-Brentano position at regis-
tration of (0004) reflection intensities, changes in orientation distributions of c-axes in longitudinal and cross section of the plates for
both parties were investigated. It is noted that the main textural changes in process of deformation of the plates occur in the cross-
sectional plane of the original tube and are most expressed on the cross-rolling plates. The doublet in the distributions of c-axes,
characteristic for rolling texture of hcp metals of titanium subgroup, was noted just at the second stage of the texture changes in the
material. Its directionality is mainly associated with the plane of cross-section of the original tube. A connection is revealed between
features of the pole density distributions and expression degree of the textural doublet on the rocking curves. According to the results
obtained and analysis of other publications, twinning nature of the textural doublet was confirmed and a schematic sequence of its
formation was proposed with participation of compression twins of {112 2}(1123) system and tensile twins of {1012}(1011) and
{112 1}(1126) systems.
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This work is a continuation of studies of regularities and mechanisms of texture changes during plastic defor-
mation of the Zr-2.5%Nb alloy widely used in nuclear industry [1]. Texture of products with hcp lattice of material, in
particular, of zirconium alloys, is a factor of anisotropy of the materials and many of its properties. They are mechani-
cal, electrical and thermal characteristics, etc. Effect of radiation growth of tubes made of zirconium alloys in the reac-
tor core is closely related to crystallographic texture.

A special feature of the work is a study of material with a lowered initial texture and, herewith, the use the method
of inverse pole figures (IPFs) with sample scanning by the usual diffractometric scheme. From the textural method of
direct pole figures, widely used recently, this method differs by its significant simplicity. In addition, this method has
advantages in accuracy of determining of certain texture parameters of the materials directly related to the listed charac-
teristics of products. All this as a whole gives the possibility to study quantitative regularities of changes in texture
characteristics depending on physical and technological factors.

The main such parameter, which was proposed for studies of samples of zirconium alloys, is Kearns textural coef-
ficient [2]. This is a characteristic expressing degree of directionality of c-axes of crystalline hep cell of grains in poly-
crystalline material along a given geometric direction in a product:

fi=(cos’ ). M

where oy are the angles between a given direction (k) and orientations (i) of c-axes.

Most of the listed product characteristics, dependent on crystallographic anisotropy of zirconium alloys, are asso-
ciated with the f coefficient linear dependence. In particular, the textural coefficient of radiation growth of zirconium
elements of reactor core and fuel assembly components is unambiguously connected with it: G =1 — 3f[3].

In the previous work [4], studies were carried out on regularities of changes in the textural coefficient depending
on degrees of deformation by longitudinal and cross rolling of plates made from fragments of a tube of this alloy. Exist-
ence of two stages was revealed: the initial stage of an increased rate of growth of the coefficient and the subsequent
moderate stage. By analyzing dynamic of c-axes distributions with deformation degrees of the alloy, the leading role of
twinning in the changes on the initial stage of deformation was established.
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The purpose of this work is to continue the studies of role of structural mechanisms in regularities of changes in
crystallographic texture of this alloy at longitudinal and cross rolling. This is envisaged by implementation additional
studies with detailed analysis of texture of samples made and investigated at the previous stage of work. In this regard,
we use additional techniques and approaches to X-ray analysis of texture.

EXPERIMENTAL

On material [4]. For making samples of Zr-2.5%Nb alloy, the original material was a tube &15.0x1,5 mm? of
RBMK reactor fuel assemblies with final annealing at 580 °C for 3 h.

Samples in the form of plates were made of longitudinal fragments and rings of the tube, 4020 mm? and
20x10 mm? of size, respectively. The plates were annealed at 580 °C for 24 h in 1.5-103 Pa vacuum, and then etched up
to 65 um.

The plates were rolled at room temperature from 6 to 55% on the whole with a step of 5...7% per pass and a speed
of 5...10s™! without intermediate annealing. According to the nature of texture of the original tube [4], the rolling was
considered as an analogue of longitudinal (for plates of longitudinal fragments) and cross rolling (for plates of rings).

Methods. The IPF method with the principle of calculating the textural coefficient is described in [4].

At this stage, as one of the research approach, we analyzed the distribution of orientation of c-axes along the nor-
mal to surface of the samples — density of c-axes distribution by the angle of their deviation from the normal direction
(ND), regardless of other coordinate angles. As an analogue of such a distribution, the pole density values (Pun) were
used. In this case, only pyramidal planes of the first kind — (40 4 [) — were taken into account. Such a group represents
the densest sequence of Py values, where the result of the changes may be most noticeable.

As a second additional method of analysis, the technique of tilt scanning of plates (rocking curve measurements)
was used. This is aimed at analyzing c-axes distribution within the planes of orthogonal plate section. The distributions
of (0004) X-ray intensities were analyzed when the shooting direction deviated from the normal to the plate plane (ND)
towards the rolling direction (RD) and towards the transverse direction (TD) associated with the rolling geometry.

To eliminate the effects associated with misalignment of the optimal X-ray optic scheme, a wide receiving slit of
the counter was used, and the intensity measured was averaged over two opposite tilts.

RESULTS END DISCUSSION
Graphical regularities
Fig. 1,2 show the pole density distribution (Pyun; c-axes distributions) for (40 ) reflections in the ND direction

of plates, including (0002) and (1010) reflections. Distributions are presented in cos?a coordinates for the initial and
deformed state of samples after longitudinal (Fig. 1) and cross rolling (Fig. 2). The graphs, presented in common-
logarithmic scale, are located with deformation degrees above each other through the single-unit interval of the ordinate
grid.
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Fig. 1. C-axes distributions at (0 / [)-reflecting positions of grains in ND direction of longitudinally-rolled Zr-2.5%Nb plates on tex-
ture measurements on the inside (a) and outside (b) of original tube.
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Fig. 2. C-axes distributions at (%0 /; [)-reflecting positions of grains in ND direction of cross-rolled Zr-2.5%Nb plates in presentation of
texture data measured on the inside (a) and outside (b) of original tube.

The most characteristic regularities should be noted on the data obtained from the surface of the plates on the in-
side of the original tube (Fig. 1a, 2a). The main course of the graphs in logarithmic representation of data is linear and
uniform for all states and for each of two batches. This corresponds to the second stage of the change of the textural
coefficient (f) with the plate deformation — to the stage of moderate changes [4]. These data are represented by graphs
with light circles in Fig. 3a,b. They indicate that for the texture of the inner surface areas of the tube, its blanks, it is
sufficient to reach the second stage by straightening the blanks, which for these areas is similar to rolling by 10% re-
gardless of the subsequent preliminary annealing the samples in the a-phase.
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Fig. 3. Change in textural coefficient with degrees of deformation of plates during longitudinal (a) and cross rolling (b) [4]. Data
from plate surfaces on the outside () and inside (o) of original tube.

The second characteristic feature of Fig. 2 and, especially, Fig. 1 is the existence of an upper limit of linearity of
graphs (A4 position; o = 20...25°) and a narrow area in B position (o = 55...65°) with exceeding its linear changes, which
refers to neighborhood of the (1011) reflection line. According to Fig. 3a,b, the evolution of B position and the for-
mation of 4 position as a maximum of the distribution are clearly observed in the second stage of texture changes with
deformation. It is also meant that at the cross rolling of plates, for their near-surface areas — on the outside of the origi-
nal tube, — the second stage begins approximately from 20% deformation (Fig. 3b; black squares). At the same time, it
is necessary to especially note the obvious connection between expression degree of A and B positions (Fig. 1,2).

Associated with the second stage for deformed medium of the material, the noted features which including the lin-
earity of logarithmic graphs are similar to the results of such investigation of pure zirconium and hafnium [5].
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Analysis of tilt scanning data

As noted above, in these studies another technique was used to analyze evolution of c-axes distributions in process
of plate deformation.

Fig. 4 shows diagrams of tilt scanning (rocking curve measurements) of the original and deformed samples of both
parties in (0004) reflection from the inner side of the original tube. Angular scanning was carried out in the plane of the
transverse and longitudinal section of the samples (respectively, N-T and N-R scan) and represents c-axes angular dis-
tributions in these planes relative to ND. The graphs are located above each other by the single-unit interval of the ordi-
nate grid. Scale parameters are identical for all fragments of the figure. The data, as noted above (Fig. 3), actually refer
to the second stage of texture changes of the alloy with deformation.
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Fig. 4. Distributions of c-axes along cross (a, ¢) and longitudinal (b, d) sections of longitudinally- (a, b) and cross-rolled plates (c, d). Data
from surfaces which corresponding to inner side of original tube; arbitrary units. Deformation degrees are indicated.

The double peak of the distributions (Fig. 4a,d) — a textural doublet with £20...25° maxima deviations from ND —
is unambiguously combined with the expression degree of the maximum of distributions in Fig. 1,2 (4 position;
o = 20...25°). Data on longitudinal rolling (Fig. 4a,b) represent evolution of the typical rolling texture of metals of the
titanium subgroup with orientation of the doublet in the cross-sectional plane of the plates (N-T; perpendicular to RD).
Data on cross rolling of the plates reflect an unusual situation with the direction of the doublet in the longitudinal sec-
tion of the plates (perpendicular to TD; Fig. 4d), but a tendency to form such a doublet according to the typical scheme
in the N-T plane also exists (Fig. 4c).

Fig. 5 presented in the same format, shows data of tilt scanning from the “outer” side of the plates. Fig. 5 actually
reflects evolution of the textural features of Fig. 4, which should be considered characteristic of lower degrees of de-
formation, mainly for the initial stage of accelerated textural changes [4]. Here, this process shows some signs of insta-
bility, although this is practically not reflected in change regularity of the textural coefficient (Fig. 3). In the same time,
these data confirm that the process of formation of the textural doublet occurs in the second stage. This follows, for ex-
ample, from the scanning results for samples after their rolling with degrees above the order of 20%. This is most ex-
pressed after cross rolling, especially in the N-R scan (Fig. 5d).

In general, the results indicate that the most characteristic textural changes occur along the cross-sectional plane of
the original tube and at cross rolling of plates.
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Fig. 5. Distributions of c-axes along cross (a, ¢) and longitudinal (b, d) sections of longitudinally- (a, b) and cross-rolled plates (c, d).
Data from surfaces which corresponding to outer side of original tube; arbitrary units. Deformation degrees are indicated.

On twinning schemes of forming the texture at longitudinal and cross rolling of alloy

As was established [4], the reason of the accelerated rate of textural changes at the initial deformation stage of the
alloy is activity of tensile twins of {1012}[1011] system. This system rotates c-axes of grains by 85° [6]. The end of the
initial stage was associated with significant reduction of the twinning substrate — a fraction of grains with a crystallo-
graphic orientation favorable for their subsequent twinning by this system.

From simple considerations, a decrease in activity of this twinning system at the end of the initial stage is further
compensated by activity of other deformation systems. Thus, appearance of irregularity of the distributions (Fig. 1,2) in
B position (o =55...65°), mainly in the second stage, can be associated with activity of compression twins systems.
These systems rotate c-axes through an angle of 60 £ 5° [6]. {1011} reflection in B position can be caused either by
rotation of the axes from the ND direction by {1011}[1012] twin system or by rotation of the grains in this position
around its own c-axes in result of action of prismatic slip systems.

In the non-ambiguity of the combination of 4 (o = 20...25°) and B positions (Fig. 1,2), what was noted above, a
reason can be seen. So, if the real 4 and B positions were oriented in opposite directions from the ND normal (Fig. 6),
then Aa interval between them would be 85°. This could be a sign of axes rotation from B position (By, Fig. 6) to 4 po-
sition directly by {1012}[1011] tensile twins system. In this case, 4 position would be at an angle 28°.

Since A position is associated with the textural doublet, such a scheme would represent the N-T plane for longitu-
dinal rolling and the N-R plane for cross rolling of the plates as the plane of turns. By (Fig. 6) displays B position in
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these planes. However, as a result of additional measurements of the plates in the RD and TD directions, signs of By
position were not detected. In particular, the absence of such signs was noted from results of measurements of cross-
rolled plates in RD direction (rolling up to 49%, Fig. 7; area of cos?a = 0.75...0.85). In part, this was due to the ex-
tremely low ability of By position to appear in principle in RD and TD. This does not give grounds either to confirm or

to disprove the ability of the sequence of {1011}[1012] and {1012}[1011] twinning systems to form A4 position.
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Fig. 6. Variant of location of 4 and B positions (Fig. 2.3). View  Fig. 7. Distribution of c-axes deviations from cross-rolling direc-
in plane of longitudinal section of cross-rolled plates (N-R). tion for (k0 / I)-reflecting positions. Common-logarithmic scale.

Thus, B position remains only a sign of activity of the main systems of compression twins [6]. {1122}[1123] sys-
tem is the most active of these systems [7-9]. Its twins rotate c-axes of grains from the ND limits (measurement direc-
tion) to the angular position B. However, these grains take another foreshortening and are oriented in the ND direction
by the normal of planes of the {hh 241} group corresponding to the “pyramid” of the second kind. Actually, that plane
does not fall within the X-ray reflections area and does not appear in B positions, although it gives orientation of c-axes
in limits of this position (o = 64.2°) [6].

Fig. 8. Scheme of forming textural doublet by sequence of c-axis rotations. Cross-rolled samples.

As noted in [7-9], at deformation of zirconium and its alloys, such compression twins (of {1122}[1123] system)
initiate {1012}[1011] system — the main system of tensile twins — as a second generation. However, their {1120}-plane
of turns (of twinning shears) deviates by 30° from the {1100}-plane of the primary turns. It was noted [8] that
{1121}[1126] system of tensile twins is accompanied with activity of {1012}[1011] secondary twins. According to
analysis of Fig. 4,5, and to formal concepts, it remains to conclude that these twins (first ones), participate in rotations
the axes at an angle of 34.8° [6], transfer them, from the plane of the previous turns, to A position limits
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(30°-34.8°; Fig. 8). The resulting rotation from B position reaches an angle of 86°, and the final orientation (4 position)
is expected at an angle of 22°.

Such a scheme of formation of the textural doublet is most consistent with Fig. 4a,d and 5a,d. The probable traces
of twinning by the previous scheme can be observed only at the beginning of the second textural stage in the cross roll-
ing process (Fig. 5d; 24% deformation). In [7-9], no such signs were found.

On the example of pure zirconium, a noticeable slip contribution to texture changes with formation of the textural
doublet is not expected [8].

This conclusion is done in relation to research data, mainly of cross-rolling samples. However, such conclusions
formally apply to longitudinal rolling of this alloy.

SUMMARY

X-ray studies of effect of longitudinal and cross rolling on features of texture of plates made from blanks of the
fuel assembly central tube of Zr-2.5%Nb alloy used in RBMK reactor were carried out on the basis of the tilt scanning
technique (rocking curve measurements) and an analysis of pole density distributions. As a result, the following has
been established:

Most characteristic texture changes with longitudinal and cross rolling of plates up to 50% occur within the cross-
sectional plane of original tube and at cross rolling of plates.

In contrast to the initial stage of an increased rate of changes in Kearns textural coefficient, the subsequent stage of
moderate changes is characterized by activity of compression twins and by process of formation of the textural doublet
in distributions of c-axes of grains, that is more expressive along the cross-section plane of tube and at cross rolling of
plates.

Probability of twinning schemes of formation of the textural doublet in process of alloy rolling was analyzed. The
main schematic sequence of it is proposed:

— twinning by {1122}[1123] system of compression twins rotating c-axes by 64° from the normal to plate plane
within the main plane of turns (cross section of the tube);

— twinning by {1012}[1011] system of tensile twins rotating these c-axes at an angle of 85° in the nearly opposite
direction;

— participation of tensile twins of {112 1}[1126] system with rotations these c-axes to the main plane of turns
(cross section of the tube).
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PO CTPYKTYPHI ACIIEKTU TEKCTYPHHUX 3MIH ITPU MIPOKATHI CIIVIABY Zr-2.5%Nb
I'puuuna B.M.!, Maauxin J.T.}, FOpkosa T.C.!, Kosryn K.B.3,
Yepnusicpa T.I1.!, Kopryn I'.IL.'2, Tanuopa L.T'.}, Boesoain B.M.!
THHI] «Xapxiecoruii (pizuxo-mexniunuti incmumymy HAHY
Yxpaina, 61108, o. Xapxis, ya. Axademiuna 1
?Xapxieckuil nayionanouuti ynieepcumem in. B.H. Kapasina
Yxpaina, 61022, m. Xapxis, maiioan Ce0600u, 4
3T «HTI] «Bepunitiy HAHY
Vipaina, 61108, m. Xapxis, eyr. Akademiuna 1
MeToioM PEHTIEHOCTPYKTYPHOT'O aHANI3Y JOCIIIKEHO OCOOIMBOCTI 3MiH XapaKTEPUCTUK KpHCTAIOrpadiuHOi TEKCTYpH MPH XOJIOI-
Hil nedopmanii miacTul 3i crnaBy Zr-2,5% Nb no3noBxHbOi 1 nonepeyHoi npokaTku. MatepiaaoM Juisi BUTOTOBJIECHHS BUXIIHUX
iacTuH OyJM 1Mo3J0BXKHI GparMeHTH i Kinbus Tpyou &15,0x1,5 mm2, Biananeni npu 580 °C. TIpokaTka miacTHH 3IiCHIOBaNACS
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NpY KiIMHATHIl TeMIeparypi B iHTepBai Bix 6 10 56% y cTymiH4acToMy pexuMi 3 KpokoM 5...7% i meuakictio 5...10 cex™'. Ha oc-
HOBI METOJly 3BOPOTHHX MOJIOCHHX (iryp 3 qud)pakTOMETPiuHOIO 3HOMKOIO 332 ONTHYHOIO cxeMoio Bbpera-BpeHrano Bu3Hauanach
TYCTHHA BIIOWTTS B3[0BXK HOPMai A0 IUIOLIMHH IUIACTUH CIUIaBy (ILIBHICTH MOMIOCIB). 3a HIMMHU AaHUMH MPOBEACHO aHalli3 pO3Io-
Iry opieHTalii kpucranorpadiganx oceit «c» 'Y -pemritkn marepiany. BusBieHo nokansHI 0COOIMBOCTI PO3NOALNIB, SKi OyJ0
BiTHECEHO [I0 O3HAK IMPOSBH ABIHHUKYBaHUS B 3MiHAX TEKCTYpH IuacTuH. [Ipn momanpmomy aHamizi Oysio BpaxoBaHO €(EeKT HEO-
HOpigHOCTI AedopMarii, HOB'sI3aHUH 3 MepeicTopiero IIacTHH. BeranoBieHo, mo apyra crafis (OMIpHHX) 3MiH TEKCTYpHOTO Ia-
pametpy KepHca 31 cryneneM nedopmariii InacTHH BiIPi3HAETHCS Bl TOYaTKOBOI CTaii IPUCKOPEHHUX 3MiH aKTUBI3aMi€ro ABIHHUKIB
CTUCHEHHS. MeTo/IoM 3MOMOK KPMBHMX XHUTaHHS 3 pericTparicio iHTeHcuBHOcTed BinOuTTs (0004) HaBKONO LEHTPATBHOI MO3UIT
JOCIIIDKEHO 3MIHH PO3MOLIIB OpiEHTAIT OCel «c» B MO3I0BKHBOMY 1 IIOIEpPEeYHOMY MEpeTHHI IUIACTHH CIUIaBy 000X mapTid. Bin-
3HAYCHO, 1110 OCHOBHI TEKCTYpPHI 3MiHK B TIporieci AedopMartil MIacTuH 31 iCHIOIOTECS B IUIOIIMHI [TOMEPEYHOr0 ePEeTHHY BUXiITHOT
TpyOH i HafOIMBII BUpaXKeHI Ha MIACTUHAX IOMEPevHOi nmpokaTky. Jy6ner B po3monini oceil «c», M0 XapakTepHUil sl TEKCTYPH
npokaTtku ['lI[Y-meTaniB THTaHOBOI MiATPYNH, Bi3HAYCHO HA APYTil cTalii TEKCTYpHUX 3MiH y Marepiaii, 30KpeMa — 3 HOro crpsi-
MOBAHICTIO y3/I0BK IUTOUIMHH TIOTIEPEYHOTO MEPEeTHHY BUXIOHOI TpyOH. BusBIEHO 3B'S130K 0COOJIMBOCTEH pO3MOMLNIB MITBHOCTI
TIOJIOCIB 31 CTYIEHEM BHPAaXEHOCTI TEKCTYpHOro AyOJeTy Ha KPHBUX XUTAHHS. 3TiJHO 3 OTPHMAaHUMHM pe3yJbTaTaMU Ta aHaJi30M
IHINMX MyOriKaniil miATBep/PKEHO NBIHHUKOBY NPHUPOIY TEKCTYpHOTO JyONeTy i 3alpOIIOHOBAHO CXEMAaTHUHY ITOCITIJOBHICTH HOTO
dopMyBaHHS 3a yuacTio NBiHHHKiB cTHCHeHHs cuctemu {1122}(1123) i npilinukis posrsrysamms cuctem {1012}(1011) Ta
{112 1}(1126).

KJIFOUYOBI CJIOBA: crnaBu IUPKOHIiIO, TPOKATKa, peHTreHorpadist, TEKCTypa, ABIfHUKYBaHHSL.

O CTPYKTYPHBIX ACHEKTAX TEKCTYPHbBIX U3MEHEHUIA ITPH TIPOKATKE CIJIABA Zr-2.5%Nb
I'puuuna B.M.!, Manbixun .., IOpkosa T.C.!, Kosryn K.B.%,
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3T «HTL] «Bepunnuiiy HAHY
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MeTonoM PEeHTIeHOCTPYKTYpPHOTO aHaIn3a MCCIe0BaHbl 0OCOOEHHOCTH NU3MEHEHUH XapaKTePUCTUK KpUcTautorpaduieckoil TekcTy-
PBI TIpH XOJIOAHON AeOpManiy IUIACTHH U3 ciuiaBa Zr-2,5%Nb mpoJoisHON 1 IonepedHoi mpokaTkoil. MarepranoM AJst H3rOTOB-
JICHUSI HCXOAHBIX IUIACTHH OBbLIM MPOAOJbHBIE (parMeHTsl U KodbLa TpyOsl J15,0x1,5 mm?, oroxoxénusie npu 580 °C. IpokaTka
IUTACTHH OCYINECTBIISUIACh MPH KOMHATHON TeMIepaType B HHTepBajie OT 6 10 56% B CTymeHJaToM pexume c marom 5...7% u co
ckopocThio 5...10 cex’!. Ha ocHOBE MeTOna OOPATHBIX MOMIOCHBIX GUIyp ¢ AM(PPAKTOMETPHIECKON CHEMKOM IO ONTUYECKON CXEME
Bparra-bpenrano ompezensuiachk INIOTHOCTh OTPAKEHUI BJJOJIb HOPMAIU K INIOCKOCTH IUIACTHH CIDIaBa (IUIOTHOCTH HOMIOCOB). ITo
9THM JAaHHBIM INIPOBEJCH aHAJM3 paclpeleNICHUs] OpHEeHTanuil Kpuctautorpaguaeckux ocei «e» I'TIY-pemérkn mMarepuana. Borss-
JICHBI JIOKAJIbHBIE 0COOCHHOCTH PacIpe/ielIeHHH, KOTOPbIe ObLIM OTHECEHBI K MPHU3HAKaM MTPOSIBICHHS IBOWHUKOBAHHS B M3MEHEHHUSIX
TeKCTypH! tiactiH. [Ipy nocnenyromemM ananuse yu4TéH 3G GeKkT HeoAHOPOJHOCTH AehOopMaLiy, CBI3aHHBII C IpeIbICTOpHeil ma-
CTHH. YCTaHOBJIECHO, YTO BTOpas cTaaus (YMEpEeHHbIX) U3MEHEHUI TeKCTypHOro napamerpa KepHca co crenensio aedopmanum mia-
CTUH OTJIMYAETCA OT HAyalbHOM CTAaJUM YCKOPEHHBIX M3MEHEHHH aKTUBH3aLMEN IBOMHMKOB CXaTHsi. MeETOIOM ChEMOK KpPHUBBIX
KayaHus ¢ peructpanreil nHreHcuBHOCTH oTpaxxeHus (0004) mcciemoBaHbl MU3MEHEHHS PACTpeNesieHHH OpPUEHTAIlMH OCeH «C» B
MIPOJONBFHOM U TIOTIEPEYHOM CEUCHUH IUIACTHH CIUTaBa s o6enx mapTuii. OTMEYeHO, YTO OCHOBHBIE TEKCTYPHBIC H3MEHEHUS B IPO-
necce AeopMaIyy INIACTHH OCYIIECTBISIIOTCS B IDIOCKOCTH IIOIEPEYHOr0 CEYEHMs] MCXORHON TpyObl M Hamboiee BBIPAKEHBI Ha
IUTACTUHAX MONEePEeYHON MpokaTKH. [lyOneT B pacipesesleHn ocel «c», XapaKTepHBIi I TeKcTyphl npokatku ['TIY-meTanioB Tu-
TAQHOBOIl MOATPYNIIEL, OTMEUCH Ha BTOPOM CTAaJMU TEKCTYPHBIX U3MEHEHHH B MaTepuaie. Ero HarpaBieHHOCTb B OCHOBHOM CBSI3bIBA-
€TCsl C INIOCKOCTBIO MOIEPEYHOr0 CEYCHHs UCXOAHOU TpyObl. BhIsABICHA CBSI3b OCOOCHHOCTEH pacrpeaeeHnil INOTHOCTH MOJIF0COB
CO CTETEHbIO0 BBIPAKEHHOCTU TEKCTYpPHOTO AyOieTa Ha KPUBBIX KauaHMs. COINIaCHO TOMYYEHHBIM PE3yNbTaTaM M aHAIU3Y APYTHX
my6IMKauii MOATBEPIKAEHA JBOMHUKOBAs MPUPOJA TEKCTYPHOro TyOieTa U NMpeaokeHa cXxeMaTHdecKasl MoCiIe0BaTeIbHOCTb €ro
(opMHpOBaHHs C ydacTHEM NBOMHHKOB cxkaTus cucTeMbl {1122}(1123) u aBoiiHuKOB pacTskenus cuctem {1012}(1011) Ta
{1121}(1126).

KJIFOYEBBIE CJIOBA: crinaBsl IMPKOHHSA, IPOKATKA, PEHTTEeHOTpadus, TEKCTypa, IBOHHUKOBAHHUE.





