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The fields of solid-state physics, metallurgy, plastic deformation, mathematics and continuum mechanics are en-
gaged in the studies of texturing of metals and alloys and their influence on the operational properties of products. As a
rule, the most significant results are expected at the interface between these sciences.

The technologies of obtaining textured materials by metal forming processes occupy a special place in the metal-
working sphere. This is due to promising directions in technologies for producing semi-finished and final products with
improved structure-sensitive properties, by regulating the texturing, taking into account initial crystallographic orienta-
tion of the workpiece. The first issue to note is the formation of an ideal, one-component crystallographic texture in
anisotropic metallic materials. The second issue is to obtain semi-finished and final products with more specific service
properties: crystallographic texture with specific predetermined components. For instance, due to the crystallographic
texture, it is possible to increase the resistance of metals and alloys against corrosion and hostile environment. Consid-
ering textured materials as composite, we must note that directionally oriented crystallites with crystallographic direc-
tions relative to the laboratory direction perform as reinforced elements. The initial texture in the processing plane is
especially important. The materials, which possess unique structure-sensitive properties acquired through pressure
treatment, are very promising for a widespread use in the sphere of aerospace technology.

Obviously, the properties and means of their achievement are diverse and require setting a specific task. Therefore,
further research in this sphere is especially promising.

The article presents the research findings, considering the effect of initial crystallographic orientation and deforma-
tion modes on the rolling texture in the central layer of Fe — 3% Si (110)[hkl] single crystals. Several groups of single
crystal samples underwent rolling under laboratory conditions. The groups of samples were classified according to the
final deformation rate, the ideal crystallographic orientation of the rolling plane and deflections of the ideal orientation
plane direction from the rolling direction. The methodology of the experiment took into account the compression rate
value during one rolling. We analyzed the results of rolling, using the radiographic method. The next step was to super-
impose the radiographic data on a stereographic projection and to construct straight pole figures. The results
of straight pole figures decoding revealed differences in the texture formation from the previously obtained data. The
research shows the manifestation of the one-component deformation texture in the central layer.

Keywords: deformation of single crystals, crystallographic texture, standard crystallographic projection, pole
figures, deformation texture.
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Texnonozuueckue npoyeccost u mamepuaiiol

Ocoboe mecmo 8 Memaniooopabomke 3aHUMAIOM MEXHOIOSUU NOJYYEHUs MEKCIYPUPOBAHHBIX MAMEPUANIO8 NPo-
yeccamu 06pabomxu Memanios oaeieHuem. Imo CesA3aHO ¢ NEPCHEeKMUBHBIMU HANPAGIEHUAMU 68 MEXHOIOSUAX NOTYYe-
HUSL 3a20MOBKU U ROTYDAOPUKAMOS C YIYHUEHHBIMU CIPYKMYPHO-YY8CMEUMELbHLIMU CEOUCIMEAMU 3a CYEm Pe2yiupo-
6aHUSL MEKCHYPOOOPA308aAHUEeM NPU Yyeme UCXOOHOU KPUCMALIOZPA(UUecKol opueHmuposku 3azomoeku. Ilepesoe,
Umo HeoOXOOUMO OmMMemumb, — M0 DOPMUPOBAHUE COBEPULEHHOU, OOHOKOMROHEHMHOU KPUCTALIOZPAPUuYecKol
MEKCMYpPbl 8 AHUZOMPONHBIX MEMALIUYECKUX MAMEPUAIAxX, 6mopoe — NOAYHeHUe 3d20MO8KU U NOLYyhabpuxamos
¢ 6onee Y3KUM HA3HAYEHUEM CLYHCEOHBIX CEOUCME — KPUCMALIOZPADUUECKOU MEKCMYpbl C ONPeOesieHHbIMY, 3apanee
3a0aHHbLIMU KomMnonenmamu. Tax, Hanpumep, 3a cuem KpUcmaiioepapuyeckoi mekcmypbl MOJICHO NOGbICUNb CMOU-
KOCMb MeMainios u Cnidéos npomus KOppo3ull t 0eticmeust aepecCughblx cpeo.

Paccmampueas mexcmypuposannvle mamepuanvl Kak KOMHOSUYUOHHbBIE, OMMEMUM, YMO 6 Kauecmee apmuil-
Dpyiowezo 21eMeHma 30echb GblCMYNAalom HANPAGIeHHO OPUEHMUPOBAHHbIE KPUCTATIUMbL CBOUM KpUcmaiiozpapuye-
CKUM HAnpaeienuem OmHOCUMenbHo nabopamophoeo Hanpasienus. Ocoboe mecmo npu 3mom 0meedeHo UCXOOHOU
mekcmype 6 niockocmu obpabomku. Taxue mamepuanvl ¢ npuobpemeHHbIMU 34 CYem MexHoI02ull 06pabomxu dasie-
HUeM YHUKAIbHbIMU CIPYKMYPHO-4Y8CMBUMENbHBIMU CEOUCMBAMU 8ECbMA NEPCNEKMUBHBL OISl WUPOKO20 UCHONIb306A-
HUSL 8 NPOU3BOOCIBE AIPOKOCMUYECKOU MEXHUKLL.

Ecmecmeenno, umo ceoticmeéa u cpedcmea ux OOCMUICEHUST MHO2000PA3HbL U ONPeOeiumb UX MOJNCHO MOIbKO
npu NOCMaHo8Ke KOHKpemuou 3adayu. [losmomy nanpasnenust OanbHeuuux uccaed08anull umeiom DOIbULYI0 Nepenex-
musy.

B cmamwe npednosicenvl pezynvmamol uccied08anusi 6IUsHUSL UCXOOHOU KPUCTNAIOZPAPUYECKOT OPUESHMUPOGKU U
pedrcumos oegpopmayuuy Ha mexcmypy npoKamKy 8 YeHMpPAaibHOM cloe MoHoKpucmannog cnaasa Fe —3 % Si (110)[AhkI].
B nabopamopuvix yciosusix 6viau npokamanvl epynnvl 0opayo8 MoHoKpucmainos. I pynnel 06pazyos owiiu kiaccugu-
YUposanvl NO KOHEUHOU eeuyuHe Oeghopmayui, no UOearbHOU KPUCMALIOZpaAPU4ecKol OpUeHmuposKe, iexicaueli
6 NIOCKOCMU NPOKAMKU, U N0 OMKILOHEHUSAM HANPAGIEHUS. NIOCKOCU UOedbHO OPUEHMUPOBKU O HANPAGIEHUs NPO-
Kkamxu. Memooukotl npogedenusi dIKCNEpUMEHma Y4umvléaiach mak e U 6eIuduHd obxicamus 3a 0OUH NOOKAM.
s uccredosanus pe3yismamos npoKamxu Obil npuMeHen penmeenozpapuyeckuti memoo. Jannvie penmeenozpagu-
YeCcK020 UCCIe008aHUsl HAKIAOLIBAIU HA CMePeozpagiuiecKyio npoeKyuio u CMpouiu npsimble NOIOCHbLE (YUIYpbi.
Pesynomamol pacuu@posku npsSimMulX ROTOCHBIX PU2Yp GbIACUIU OMIUYUSL 8 (DOPMUPOSAHUU MEKCMYPbl OM paHee
NOMYUEHHbIX PEe3YTbMamos. Dmu Omaudus 3aKioYaOmes 8 NposiGleHul 6 YeHmpaibHOM cloe 0OHOKOMNOHEHNHOU
meKkcmypul 0eghopmayui.

Knouesuie cnosa: depopmayusi MOHOKPUCIANL08, KPUCMATLO2PADUUECKAsSE MEKCIYPA, CIAHOAPMHbLE KDUCIALIO-
epapuueckue npoexyuu, NOIOCHbLE USypbl, MeKCmypuvl deopmayuu.

Introduction. The technical feasibility level of the the fields of solid-state physics, metallurgy, plastic de-
general results of fundamental scientific research is de-  formation, mathematics and by leading specialists of the
termined both in the field of creating new materials due to  machine-building complex. Theoretical and experimental
the super purity of composition, and by improving the data in the metal forming, based on the preferred orienta-
internal structure during deep technological processing, in ~ tion in micro plastic deformations, allows us to design
particular — by pressure. Here, at the junction of two areas  new types of textures using special schemes of the exter-
of production and processing, the semi-finished products nal field of influence, based on the symmetry approach
acquire unique structure-sensitive properties. [3—6]. The design of new types of textures, on a symmetry

One of the most promising areas for creating compos-  basis, is aimed at obtaining semi-finished and final prod-
ite materials with unique properties is based on the devel-  ucts with predetermined structure-sensitive properties. As
opment of a reinforcing element, which consists of ultra  a result, it will lead to the improvement of the operational
strong crystalline filaments. However, their production for  properties of machines and mechanisms.
use as reinforcement is possible only in space, which lim- The research problem formulation and the physi-
its the field of application. cal essence of the process. The texture formation during

Texture orientation components of metallic materials, the plastic deformation is a consequence of the rotation of
created under earth conditions by pressure treatment tech-  crystallographic planes and directions in crystallites, rela-
niques, can be considered as an alternative to crystalline tive to technological or other special directions [7]. The
filaments. Due to the presence of deep anisotropy, the components of the crystallographic texture (planes and
textured materials are commonly regarded as quasi-single  directions) underlie the formation of structure-sensitive
crystals. As a result, based on the description of structure-  properties connected with the symmetry of single crystals
sensitive properties for both types of the reinforcing ele-  (crystallites) of a polycrystalline material. The connection
ment, there is an interconnection between the symmetry  between the symmetry of the material structure, the sym-
of the structure and the symmetry of the anisotropy of the = metry of the stress field structure (symmetry of the exter-
properties [1-2]. The main types of textures today are nal influence) and the symmetry of the final properties,
axial textures, conical textures and rolling textures, classi-  connected by the displacement symmetry and the symme-
fied according to the symmetry. try of the stress field, can be described with the use of a

The studies of metals and alloys texturing, as well as  certain systematic approach based on the Shubnikov-
their influence on the final properties of semi-finished and  Curie principles of symmetry, the Neumann’s principle
final products, are conducted by the scientists working in ~ (fundamental principle of physical crystallography), as
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well as the Hermann-Herman’s principle, which reflects
the interconnection between the anisotropic material
structures and its physical properties [8—11].

Due to the systematic approach to structural analysis,
the structure of the initial workpiece is considered to be
essential. In most cases, the structure of the initial work-
piece is anisotropic with respect to the property consid-
ered in one direction or another and can significantly af-
fect the final properties of the semi-finished and final
products, especially when it comes to unique properties,
for instance, magnetic ones.

One of the ways to optimize the structure-sensitive,
physical and mechanical properties of semi-finished and
final products made of polycrystalline materials can be
accomplished by controlling the texturing. In this process,
we must consider the initial crystallographic orientation
of the original workpiece. For example, a feature of cold-
rolled textured steel is the presence of a vivid crystalline
texture. With an ideal rib texture in each crystallite, the
{110} planes must coincide with the sheet plane, and the
<100> axes must be directed along the rolling direction.
However, in real samples, the orientation of most crystal-
lites is different from the ideal one [12].

Thus, the task of the current work is to determine the
effect of the initial (110)[4kl] texture of Fe — 3% Si single
crystals on the deformation texture in the central layers
during rolling with a different reduction rate. The forma-
tion of the rolling texture of the single crystals central
layers in general has the similar character to those de-
scribed earlier in the works [13—-19].

The difference between rolling deformation of
(110)[AKI] alloys on the surface and deformation of the
central layers is that as a result of metal friction on the
rolls: maximum stress axes rotate continuously around the
transverse direction of rolling. As a result, there is a
change in the slip systems involved in the deformation
process. In case when the single crystal is oriented ideally
relative to the (110) plane, there is a symmetric change of
slip systems on the opposite surfaces. However, when this
orientation is shifted towards the direction of rolling,
there is an ambiguous participation of the slip systems in
the deformation.

The study of the initial orientation and deformation
modes influence on the rolling texture of (110)[Ak]] single
crystals with a deflection of 5+10° from the plane towards
the direction of rolling was carried out on the example of
the Fe — 3% Si alloy. Three types of samples were rolled
under laboratory conditions. The first group had

(110)[112] and (110)[111] initial ideal orientation, with
the deflection of 8 degrees from the plane towards the
rolling direction. The second group had (110) [331] and

(110)[551] initial ideal orientation, with the deflection of

7 degrees. The third group had (110)[551] initial ideal

orientation with the deflection of 5 degrees.

Depending on the rolling direction (RD), one of the
slip systems is active, i.e. the change of the rolling direc-
tion causes the change of the active slip system (ASS).
Thus, it is important to find the boundary values of the
rolling direction which lead to the change of an active slip
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systems (ASS). When rolling a (110) [A#k/] single crystal
with a body-centered cubic lattice which is ideally ori-
ented along the (110) plane, in the central layers of the
sample, depending on the rolling direction and calcula-
tions, there will be the following slip systems: (112)
[111];(123) [111];(011) [111].

The samples were rolled on the laboratory two-rolling
mill DUO-90 with the rolls diameter of 90 mm, at room
temperature. The rolling was carried out without grease
lubricant. The guides were used in order to prevent the
rotation of samples. The cross-section of the initial sam-
ples was 0,48%15,0 mm.

The determination of the single crystals orientation
was performed on the X-ray apparatus URS-501. The
analysis was performed using the Lauegram reflection, by
standard methods [20].

The study of texture was carried out by the method of
direct pole figures (built by known methods) [21]. The
diffractorgam survey was performed on the DRON-1 dif-
fractometer in Fe — K, radiation using the GP-2 attach-
ment. The sample was tilted around the horizontal axis in
the interval from 0 ° to 70° and rotated around the normal
to the surface automatically during the survey, so that the
angle of tilt was 3.5° for one turn around the normal. The
dependence of the intensity of textureless powder stan-
dard (annealed in vacuum) was measured to consider the
intensity changes at high tilt angles. Pole figures were
built in the intensities of the standard. The 20 x 20 mm
samples were cut on the guillotine shears. One-sided re-
moval of material from the sample plane was carried out
in order to determine the texture of the central layers. To
accomplish this, the sample was poured with the Wood's
alloy, then a given thickness layer was removed by me-
chanical polishing on an emery wheel. In order to remove
the cold-worked layer and obtain the mirror surface of the
sample, we performed the chemical polishing in H,0, —
80 %, H,O — 10 %, HF — 10 % solution. The exposure
time in the solution was 10 + 15 seconds at the tempera-
ture of 80° C. The samples were immersed into the solu-
tion of chromic anhydride and washed with water imme-
diately after polishing, to remove the products of the
chemical polishing reaction.

The results of the X-ray analysis are presented in fig.
1-5. The formation of the rolling texture of the central
layers of the “group 1” generally has the similar character
to the one described in earlier works [22-24]. The main
difference of the obtained results from the previous stud-
ies is that the orientation of the “group 1 deformed single
crystals is single-component. Fig. 1, 2 show {110}
straight pole figures (SPF) from the central layers of the
Fe—3 % Si alloy of the specified group, rolled with the
reduction rate of 35, 55 and 85 %.

The analysis shows that orientation of Fe—3 9% Si
(110) [AKI] alloy is one-component: the samples with

(110) [112] ideal orientation, at the reduction rate of 35
% have the orientation close to (112) [351] (fig. 1, a); the
samples with (110) [111] ideal orientation have the orien-

tation close to (326) [661] (fig. 2, a). The latter sample
also has dispersion around the transverse rolling direction.
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The further increase of deformation rate reduces disper-
sion and almost does not change the orientation (fig. 1, »
and 2, b).

The initial sample with (110) [112] ideal orientation,

at the reduction rate of 85 %, has the orientation of the
plane between (112) and (111); at the same time, it is

slightly shifted counterclockwise from the [110] axis and
can be recorded as (234) [562] (fig. 1, ¢). When the sam-
ple with (110) [111] ideal orientation is deformed at the

reduction rate of 85%, (112) [110] orientation is one-
component (fig. 2, ¢).

The formation of (110)[Akl] rolling texture of central
layers of Fe—3 % Si alloy (groups 2 and 3), deflected
along (110) plane towards the rolling direction of 7 and 5
degrees respectively, in general has a similar character
with the ones described in the earlier works. The scatter-
ing of the main orientations and the appearance of other
weak components determine the peculiarities of the tex-
turing results in groups 2 and 3.
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Fig. 1. Straight pole figures of the central layers of the samples (a, b, ¢) of Fe —3 % Si (110) [hk{] cold rolled
alloy with the initial (110) ideal orientation; with a deflection of 8 degrees from the (110) plane towards
the rolling direction; rolled on the laboratory rolling mill with the rolls diameter of 90 mm; the reduction rate:

a—35%, (112) [351] orientation; b — 55 %, (112) [351] orientation; ¢ — 85 %, (234) [562] orientation

Puc. 1. Ilpsmbie momtocHbie Gurypst (110) meHTpambHBIX ClI0eB 00pa3ioB (¢, 6, ) XOJI0AHOKATAHOTO CILIaBa
Fe—3% Si (110)[Akl] c ucxonHoit naeansHoi opueHTHPOBKOH (110), ¢ oTkI0HEHHEM 0T 11ockoctH (110)
B CTOPOHY HAaIPaBJICHHUSI IPOKATKH Ha 8 Tpa/lycoB, MPOKATAHHBIX HA JTaOOPATOPHOM MPOKATHOM CTAHE
¢ TUaMeTpoM BATKOB 90 MM, CO CTETIEHBIO 00XKATHS:

a — 35 %, opuenruposka (112) [351]; 6 — 55 %, opuentuposka (112) [351];

6 — 85 %, opuenTnpoBka (234) [562]
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Fig. 2. Straight pole figures of the central layers of the samples (a, b, ¢) of Fe — 3% Si (110)[AkI] cold rolled
alloy with the initial (110) ideal orientation; with a deflection of 8 degrees from the (110) plane towards
the rolling direction; rolled on the laboratory rolling mill with the rolls diameter of 90 mm; the reduction rate:

a—35 %, (326) [661] orientation; b — 55 %, (335) [110] orientation; ¢ — 85%, (112) [110] orientation

Puc. 2. [Ipsimere nomrocHsle ¢purypsl (110) neHTpanbHBIX cl0eB 00pa3nos (a, O, 6) XOIOAHOKAaTaHOTO CIIaBa
— 3% Si (110)[hkl] c ncxonnoit nueansHOU oprenTHpoBkoii (110), ¢ oTknonennem ot mwiockocty (110)
B CTOPOHY HallpaBJICHHUsI IPOKAaTKK Ha 8 rpa/lycoB, MPOKAaTaHHBIX Ha J1aOOPaTOPHOM IIPOKATHOM CTaHE
C IMaMeTpoM BAIKOB 90 MM, CO CTEEHbIO 00XKaTuUs:
a— 35 %, opuentuposka (326) [661]; 6 — 55 %, opuentuposka (335) [110];

6 — 85 %, opuentuposka (112) [110]
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The peculiarities of texturing are influenced by the roll-
ing conditions and the initial crystallographic orientation of
the initial samples. The results of the radiographic analysis of
the rolling groups 2 and 3 are presented in fig. 3-5. The
analysis of pole figures was carried out similarly to the first
group. The data is presented in the table below.

Thus, in the process of formation of (110) [kkl]
rolling texture of the Fe — 3% Si alloy central layers

with the deflection of 8 degrees from (110) plane towards
the rolling direction, the following results were
obtained.

In all cases, the orientation appeared to be one-

component; in the case of [112] initial direction, it is

close to [562] direction; in the case of [111]initial direc-

tion, it is close to [110] direction.
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Fig. 3. Straight pole figures of the central layers of the samples (a, b, ¢) of Fe — 3% Si (110)[AkI] cold rolled
alloy with the initial (110) [331] ideal orientation; with a deflection of 7 degrees from the (110) plane towards the
rolling direction; rolled on the laboratory rolling mill with the rolls diameter of 90 mm; the reduction rate:
a—35%, (221) [541] orientation; b — 55 %, (790) [972] orientation;
¢ — 85 %, orientation A — (111) [110], o — (010) [100]

Puc. 3. Ipsmbie momtocubie Gpurypsi (110) meHTpambHBIX ClI0€B 00pasios (a, 6, ) XOJ0AHOKATAHOTO CILIaBa
Fe —3% Si (110)[hkl] ¢ ucxoanoii uneansHoit opuentrposkoit (110) [331], ¢ oTkiioHEHHEM OT IIOCKOCTH

(110) B cTopoHy HampaBlieHHS IPOKATKU Ha 7 TPagyCcoOB, IPOKATAHHBIX Ha Ja0OPaTOPHOM MTPOKATHOM CTaHE
¢ TuamMeTpoM BAITKOB 90 MM, CO CTEIIEHBIO 00XKATHUS:

a—35 %, opuentuponka (221) [541] ; 6 — 55 %, opuenruposka (790) [972];
6 — 85 %, opuentuposka A — (111) [110] , o —(010) [100]

Fig. 4. Straight pole figures of the central layers of the samples (a, b, ¢) of Fe — 3 % Si (110)/hkl] cold rolled
alloy with the initial (110) [55 1] ideal orientation; with a deflection of 7 degrees from the (110) plane towards
the rolling direction; rolled on the laboratory rolling mill with the rolls diameter of 90 mm,; the reduction rate:
a—135%, (331) [551] orientation; b — 55 %, (331) [110] orientation; ¢ — 85 %, (122) [011] orientation

Puc. 4. Ipsmbie momtocubie Gurypsi (110) nmeHTpambHBIX CII0EB 00pas3IioB (a, O, ) XOJOAHOKATAHOTO CIUIaBa
Fe —3% Si (110)[hkl] ¢ ucxonHo# uaeanpHO opueHTHpoBKoii (110) [551], ¢ oTKIIOHEHHEM OT IIIOCKOCTH

(110) B cTopoHy HampaBlieHHA IPOKATKU Ha 7 TPaayCcoOB, IPOKATAHHBIX Ha Ja0OPaTOPHOM MPOKATHOM CTaHE
¢ TMamMeTpoM BaIKOB 90 MM, CO CTEIICHBIO 00XKATHUS:

a— 35 %, opuenruposka (331) [551]; 6 — 55 %, opuenTuposka (331) [110];
6 — 85 %, opuenTtrpoBka (122) [OTI]
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Fig. 5. Straight pole figures of the central layers of the samples (a, b, ¢) of Fe — 3 % Si (110)[hkl] cold rolled
alloy with the initial (110) [551] ideal orientation; with a deflection of 5 degrees from the (110) plane towards
the rolling direction; rolled on the laboratory rolling mill with the rolls diameter of 90 mm; the reduction rate:

a—35%, (332) [110] orientation; b — 55 %, orientation A — (111) [110];
¢ — 85 %, orientation A —(111) [110]

Puc. 5. Ipsimblie momtocubie Gurypsl (110) meHTpambHBIX CII0EB 00pa3IoB (¢, O, ) XOJIOAHOKATAHOTO CILIaBa
Fe—3% Si (110)[Akl] c ncxonHoit naeansHol opueHTHpOBKOH (110) [35 1] , ¢ OTKJIIOHEHHEM OT IIJIOCKOCTH

(110) B cTopoHy HampaBJIeHHs IPOKATKU Ha 5 TPayCcoB, IPOKAaTaHHBIX Ha JJAOOPaTOPHOM MPOKATHOM CTaHe
¢ IuamMeTpoM BAIKOB 90 MM, CO CTEIEHBIO 00KaTus:

a —35 %, opuentuposka (332) [110]; 6 — 55 %, opuentuposka A —(111) [110];
6 — 85 %, opuentuposka A —(111) [110]

Radiographic analysis of the Fe — 3 % Si alloy rolling groups 1-3

. . Deflection from Orientation after deformation, %
Gr Fiour Initial ideal orienta- (110) plan
oup gure tion [de rlzeas]e 35 55 85

& Preliminary Intermediate Final
| 1 (110)[112] 8 (112)[351] (112)[351] (234)[562]
2 (110)[111] 8 (326)[661] (335)[110] (112)[110]
_ _ _ (111)[110]

3 (110)[331] 7 (221)[341] (790)[972] _
2 (010)[100]
4 (110)[551] 7 (331)[551] (331)[110] (122)[011]
3 5 (110)[551] 5 (332)[110] (111)[110] (111)[110]

The analysis of texturing during the rolling process of
single crystals of groups 2 and 3 showed that there is a
similarity in texture formation. The main orientation in all

the cases is (111) [110], i. e. the single crystal rotates
around [110] crystallographic direction, close to the di-

rection of rolling.

The difference between the analysis results concerning
the alloys of groups 3 and 2 is the following: in the first
case, a one-component (111) [110] orientation is formed,

while in the second case almost always there is another
weak orientation. It must be noted, that a one-component
(111) [110] orientation is formed in case of a small re-
duction rate during one rolling, whereas an increase in
reduction leads to a two-component orientation.
Conclusion. The crystallographic texture determines
the service structurally dependent properties of crystalline
materials and contributes to the achievement of an opti-
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mum level of physical and mechanical properties. During
cold rolling, the crystal lattice is reoriented throughout the
entire volume of the single crystal. The geometry of it
depends on the initial orientation and the active slip sys-
tem, determined by the Schmid’s factor, the maximum
value of which reaches 0.5.

It must be noted that during rolling, the texture of the
central layer of group 1 single crystals is described
by a single-component orientation. When the (110) plane
deflects by an angle ¢ = 8°, the Schmid’s factor (S)

for the slip system (123)[111]-S, =0.46 is larger than
for the slip system(Zlg)[lll]—S2 =0.38. As a conse-

quence, the active slip system is (123) [1 11], which leads
to the appearance of one-component orientation (234)
[562] in the central layers, deflected from the rolling

plane around the transverse rolling direction, due to the
action of symmetric slip systems.
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