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JlociipKeHO BIUIMB aHi30TPOIIT BIACTHBOCTEH MaTepialy Ha Halpy)XeHO-1e(OpMOBaHUI CTaH TPyOOIPOBOIB 3
ypaxyBaHHSIM Pi3HHUX THUIMIB Horo tekctypu. st OLiHKM BEJMYMHYU BKa3aHOTO BIUTHBY PO3MJISIHYTO TECTOBI 3amadi.
IToraHo Ta NPOKOMEHTOBAHO PE3yJbTaTH OOYMCIIEHHS KOMIIOHEHTIB TEH30pa HaNpYXKeHb, HABEJECHO y3aralibHIOI0Yi
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I. Bceryn

[Ipu BuUBUeHHI OcOONMMBOCTEH 3MiHHM HAIPYKEHO-
nedopMoBaHOTro CTaHy MaricTpalibHUX TPYOOIPOBOIIB
HEOOXiTHO BpaxOBYBAaTH BECh KOMIUIEKC (haKTOpiB, IO
o0yMoBmOIOTE Horo 3miHy. IIpoBemeni mocmimxeHHS

nokazanu [1], mo crami, 3 SKUX BHUIOTOBJICHO
MaricTpaibHi TpPyOONIpPOBOIM, sIKI MNPOXOAATH 4Yepe3
TEpUTOpil0  YKpaiHW, XapakTepU3ylOThCS 3HAYHOIO
aHI30TPOIIIEI0  BIACTHBOCTEH, MpoTeé B  AIIOYHX

HOPMATHBHHUX JIOKyMEHTax [2] HeMae 3alle)KHOCTEH, sIKi
6 BpaxoByBaiu (akTop aHizoTpomii. I MiIBUIIEHHS

TOYHOCTI OIIIHKH HAINpPYXEHO-Ie(hOPMOBAHOTO CTaHY
HEOO0XiTHO BHU3HAYHUTH CTYIIiHBb BILIHBY
KpucTanorpagpiqaoi TEKCTYpH Martepiairy, sIKa

00yMOBJIIO€ HOT0 aHi30TpOIil0, HA MapaMeTpu MILHOCTI
Tpybonposoxay. Ilpu npoMy ciif 3BepHYTH yBary sk Ha
THUIA TEKCTYp, Tak 1 Ha CrnocoOM HaBaHTaKEHHS
TpyOOIIpOBOAY, @ TakoX BCTAHOBHTH KUIbKICHHH
XapakTep CHIBBIIHOIIEHHS MK KOMIIOHEHTaMH TEH30pa
HAIpyXXEeHb Ta MapaMeTpaMy aHi30TPOIii, BUIIIUTH KIac
HalpyXeHb, [0 3a3HAIOTh HAHOLIBLIOTO  BIUTUBY
aHi3oTporii.

II. Ctan nuTanHa

Ha panmii dyac BimoMuMHM € pe3yJibTaTH, SKi
CTOCYIOTBCSl ~ PO3NOALTY HampyXeHb B  KPYTOBHX
LWIHIPUYHUX TOPOXKHUCTUX TiNaX, BHUTOTOBICHHX 3
aHI30TPOITHIX MaTepiaiB [3], 00yMOBIIEHUX
HABaHTAXCHHAMHU PI3HAX THUMOIB. SIKMO IOCITimKeHHS
HAIPY)KCHOTO CTaHy IPOBAATBHCS B paMKax MOAEINi
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MpPY)KHOTO Tilla, TO CyMapHa OIiHKAa HAIPYyXXEHb MOXKE
OyTH ojep)kaHa 3TiHO 3 NPUHLHUIIOM CYyNEPHO3HLIT
PO3B’SI3KIB  3ajau Teopii NPYKHOCTI, SKI ONHCYIOTh
HAWMpOCTIlli CXeMH HaBaHTaXXEHb. BuKopHCTaHHS
BCTAHOBJIEHUX  3aJIEKHOCTEH  JUII  TNPAaKTUYHHUX
po3paxyHKiB moTpeOye 3aJaHHS BEIMYMHU KOMIIOHEHT

MaTPHI[ MiIaTIINBOCTI Sij, i,j=1,..,6, a0 KOMIIOHEHT
C;
B3a€MHOOOEpPHEHUMH, BOHH MOXYTh OYTH BH3HAYCHI
EKCIIEPUMEHTANBHO [4-6], 3 ypaxyBaHHSIM THITYy TEKCTYPH
MaTepiary Ta cmoco0y TpPOKaTKH CcTali. 3HaueHHS

marpuui npyxuaux moxynis C;. Marpuwi S, €

koMmItoHeHT C ij 3aJIC)KATh Biﬂ IIIBPII[KOCTGﬁ Ta HaHpﬂMKiB

MOIINPEHHS  YNbTPa3BYKOBUX XBWJIb B  Marepiaii,
MPUYOMY 3 YacoM ISl 3aJISKHICTh 3MIHIOEThCS. [InTaHHs

PO KUIbKICHI XapAaKTEPUCTHKY BILIBY KOMIIOHEHT S,
Cj
HEJIOCTAaTHBO BHBYEHHM, II0 HE J03BOJSIE POOHUTH
BUCHOBKM TIpO BIUIMB aHI30TpOMii Ha HampyXeHo-
nedopMoBaHMi CTaH Ta XapakTep Uboro BIUMBY. [Ipm
Mepexodi BiJl OJHIET CHCTEMHU KOOPIMHAT JO 1HIIOI

Ha HalpyXeHHs B Marepiaii 3aIIUIIAETHCS

KOMITOHEHTH Sij Ta Cij 3MIHIOIOTBCA  3T1JHO BiJOMHX

3aKOHIB TIE€PETBOPEHHS KOOpAMHAT [7], IO J03BOJISIE
BU3HAYATH (Di3MKO-MEXaHI4HI MapaMeTpy matepiany S,

C;
00paxoByBaTH HanpyxeHo-aepopMoBaHUi CTaH
TpyOONPOBOIB 13 cTajied, MPH BUTOTOBICHHI SKUX

BUKOPHCTOBYBAJIUCH Pi3HI TEXHOJOTIT IPOKATKH.

JUIs  IIAPOKOTO  KJacy TEKCTyp, a OTXKe,
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I11. MeTa podoTn

BusHauuTy KinbKiCHY BEJIMYMHY BIUIMBY pI3HHX
TUIIB ~ TEKCTypH  MaTepialy  Ha  HalpyXeHO-
nedopMOBaHMiA cTaH BHPOOY 3 HHOTO, KU 3HAXOTUTHCS
Mg Ji€f0 pi3HUX CHIOBHUX (DaKTOpiB, VIS YTOYHEHHS
OLIIHKY 3HAY€Hb JII0YNX HAIPyXKEHb.

IV. Tunu rekcryp

4.1. MoHokpucTaI.

Posrisnaerses MOJIETb TpyOwH, YMOBHO
BUTOTOBJICHOI 3 MOHOKPHUCTaIy CTaji, i3 3aJaHIMH
THIIAMHU KpHCTanorpadiqHoi TeKCTypH:

A) <100>, 0, =0, y, =0;
B) <110>, 0, =45°, y_=0; (1)
B) <111>, B, =arccos (1/\/5 ), v, =0,

ne <hkl> — tum kpucranorpagiqHoi TEKCTypH MaTepiay,
0,, WY, — KyTu [IeTepMiHOBAHOIO MOBOPOTY 3 METOIO
BCTaHOBJICHHS CIIBITIa/IaHHS BUOpaHOTO
KpHucTajnorpadiyHoro HampsMKy 3 BICCIO TEKCTYpH.
IpuiimMaroym, 10 KyTH BHIIQIKOBUX IOBOPOTIB \/,0

BIiTHOCHO OCi TEKCTYpH PpiBHI HyN0, OIEPKYEMO

BEJIMYNHY KOMIIOHCHT MATPHULI MIJIATIMBOCTI S IpH
nepexoni JO CHCTEMH KOOPAMHAT, B SKiil IPOBOIAMTHCS
JOCIIIIKEHHST , BIIHOCHO TpeThoro 3 KytiB Eiinepa ¢

[71:

JUis TeKCTypH <1 00>'

S,,=S,,-2Scos” @sin’ ¢

S,,=S,,-2Scos” @sin’ @

S,=S,

S,=S,,+2S cos” @sin’ @ 2)
S 13 S 23 =S 12

S 44 S =S 44

S,=S.+8Scos’ @sin’ @

Jutd TekcTypu <110>:
S,,=S,,-2S(cos” @sin’ @+0,25sin"* @)
S,,=S,,-2S(cos” @sin’ @+0,25sin"* @)
S=5,,-0,58
S;ZZS12 +1,5Scos* (psin2 [0} 3)
S|;=S,,+0,5Ssin> @

S,,=S,,+0,5Scos” @

S.=S ., +2Scos” @

S =S,,+2Ssin” @

S =S4, T6S cos” @sin’ @
Jutst TekeTypu <111>:

S,,=5,,-0,58

8;2: S1,-0,58

S,=S,,-2/3)S

S ;2 =S, +5/6 “)
S,;=S,=S,+5/3

S 14=Ss55= S, H4/3)S

S 4= S 4s+(2/3)8,

g S,,,S,,,S4u, S5S,,-S,,-0.58S,,- KOMIIOHEHTH
MaTpHUIl TMOJATIMBOCTI B KpHCTanorpadiuHiii cucremi
KoopauHaT. [l BCIX THINIB TEKCTyp IHINI BETHMYHMHHU
S; =0.

4.2. AkcianbHa TeKCTypa.

Y Bumaaky wmozeni TpyOum 3 MarepiamiB, siKi
XapaKTePU3YIOThCS  PI3HUMH  THIIAMH  aKCIAJIbHUX
TEKCTYp, 13 BpaxOBYBaHHSIM TOI'O, IO BEIUYHMHU KYTiB
0,, ¥,, ©,0 npuilMaroTh 3HAYCHHS:

A)<100>, 0,=0, v, =0, p=0=0;
B)<110>, 6,=45°, ¢y =0, 0=06=0; Q)
B) <111>, GO:arccos(l/\/g), v, =45, =0=0,

0ZIEPKY€EMO MaTpHIIi
noxammeocti Sy sk QyHkuiro kyray . Ilicis goro

3HA4YCHHA KOMIIOHCHT

NPOBOIHUTBCS yCepeaHeHHs S () 3a ¢bopmyioro:

, 1.
<S>=—=|S;(w)dy. (6)
ij ij
21 -([
st yCEepEeIHEHUX KOMIIOHEHT MAaTpHIIi

NOJATIUBOCTI < S ;> OEPKYEMO:

JUTA akcianbHOi TekeTypu <100>:
<§,,>=8§,,-0,258
<S,,>=8,,-0,258
<S ;3>: Sy
<8,,>=S,,+0,25S ™)
<Sy13>:<svz3>:slz
<S;4>:<S;5>:S44
<Sy66>: Suts,

JUIsl akcianbHOi TekcTypu <110>:
<S;,>=$,,-0,4375S
<S,,>=8§,,-0,4375S
<S;>=8,,-0,58
<S.,>=S,+0,1875S (8)
<S,;>=<S,,>=8,,+0,25S
<SL14>:<S;5>: SyutsS
<S>=8,,+0,758,
JUIsl akcianbHoi TekeTypu <111>:
<S,,>=8,,-0,8
<S,,>=S,,-0,58
<S ;3 >=8,-(2,3)S
<§,>=<S,>=<S,,>=S,,+S/3 )
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<S,,>=<S>=<S.,>=S,+(4/3)S.

[HIi ycepenHeHi KOMIIOHEHTH JTOPiBHIOIOTH HYIIIO.
4.3. TekcTypa NIPOKATKH.

Skmo ans BUpOOy, BUTOTOBJIGHOTO 3 Marepiainy,
SKUH XapakTepu3yeTbesi TekcTyporo <100>, peanizoBaHo
HarpssMok npokaTtku [110], To i KOMIIOHEHT MaTpHLi
HOI[aTJ'II/IBOCTi 0JIEP)KYEMO:

S,,=S,,-0,25S
s22 S,,-(7/16)S
S=S,,-0,58

S,,=S,,+0,258
SI13 S, (10)

S,,=S,,+0,258
SI44 S S44+S
S = s44+075s

[Ipu BUBYEHHI TPYKHOI PIBHOBArW aHi30TPOITHHUX
TiZ, OOMEXKEHHX MESIKOI0 IWIHIPUIHOK MOBEPXHEIO,

BUKOPHUCTOBYIOTbCSL HENHINHI koMOiHauii by [3], sxi
00UHUCITIOIOTHCS 32 (HOPMYIIOHO:
S..S
i3~;53
b;=S;- — 11
S
Ha3WBAIOTBCSI  IPUBEJICHUMH  HPYXHUMH  CTAIHMH.

dopMyIH TIEPETBOPEHHS MPUBEIEHUX TPYKHUX CTAHX
b.. oxmepxkyrotbes ananoriuHo 3 (2)-(4), (7)-(9), (10)

1

LUIIXOM 3aMinu S ; Ha b, a Sy - Ha b;. Kpim Toro, y

BHIAJKY BUKOPHCTAHHS IWIIHAPUYHOI abo Oymb-sKoi
IHIIOT ~ OPTOTOHANBHOI  KPHBONIHIKHOI ~ CHCTEMH
KOOpAMHAT MJIsi TIOCTAaHOBKH Ta PO3B’S3aHHSA 3aladi
BU3HAYEHHS HalpyxeHo-1edopMoBaHoOro CTaHy
TpyOONpOBOAYy, HEOOXiTHO BPaxOBYBaTH 3B 530K MiX
(GI3MYHMMH Ta KOBapiaHTHMMHU a00 KOHTPaBapiaHTHUMHU
KOMIIOHCHTaMH TeH30pa Oynp-skoro panry [8]. V¥
BUIIJIKY TEH30pa YETBEPTOr0 PaHry MiK (pi3MYHUMH Ta

KOBapiaHTHUMH  KOMIIOHCHTAMH IiCHy€  HACTYIHHA
3B’A30K:
ii
T = Tiw \/g g g g (12)
re T (ismuna KxommoHeHta TeHsopa, T
KOBapiaHTHa  KOMIIOHEHTa  TeH3opa, g ~

KOHTpaBapiaHTHA KOMIIOHCHTa METPUYHOTO TEH30pa
KPUBOJIHIHHOT OPTOrOHANBHOI CHUCTEMHU KOOPIHMHAT, B
AKI TIPOBOAWTHCS MOCHiKEHHA. s IMITiHAPUIHOL
CHUCTEMH KOOpIMHAT KOHTPaBapiaHTHI KOMIOHEHTH
METPUYHOTO TEH30pa O0UUCIIOIOTHCS 32 (POPMyJIaMH:

1
gl=lg”= 5. g7=103)

a 1HIII KOMIIOHEHTH JJOPIBHIOIOTH HYJIIO.

V. Cuiaosi paxkropu

Po3noain HAIIPYKEeHb B MOPOKHUCTOMY
OJHOPiIHOMY HWIHAPI mix Ji€l0 BHYTPIlIHLOIO Ta
30BHILIHBOT'0 TUCKY.

ko MOPOKHUCTUI

WIHAP — 3aKpiluieHUH

HEPYXOMO Ha KiHLSX 1 JedopMyeTbes THCKaMu P, Ta
D 4o » PO3IOIIIEHMMH PIBHOMIDHO IO BHYTPIIIHINA Ta
30BHIIIHIA MOBEPXHsX, IKUM BIiAMOBIIAalOTh B CHUCTEMI
WHHAPUYHUX KOOPAMHAT X, = I, X,= 0, x,= z
pIBHSHHS r=a, r = b BIAMOBIIHO, TO BiH 3HAXOJUTHCS B
CTaHi  y3arampHeHOl  Iiockoi  agedopmarii. 3
ypaxyBaHHSIM PO3TJLIHYTHX THITIB TEKCTYp Ta BUBEACHUX
(hopMynT KOMITOHEHT MATpPHIli MOJATIMBOCTI KOXKHOTO 3

UX THUMIB OJEpXKAHO 3AJCKHOCTI JUISI BHU3HAYCHHS
KOMIIOHCHT TEH30pa HalpyXeHb Oy B LMIHAPUYHIN

CUCTEMi KOOPIUHAT:

k+1
_ pBHC - paoau - pBOBH - pm-x k-1,
Grr - 2k p s
l1-c¢ 1-c**
k+1
P..¢ —DP k-1 P P k 1
Gee — BH 2k 30BH kp — 'SOBH BH kc + (14)
1-c¢ 1-¢?
G, =- [SBGrr + stcee]'
33
pelita KOMIIOHEHT TEH30pa Hampy»KCeHb 3a[0BUILHSIOTH BIJOMUMH  3aJCKHOCTSIMH [3] 3  BHKOPHCTAHHSIM
CITIBBIAHOIIEHHSIM: BUBCJCHUX CITIBBITHONICHD JUISI KOMIIOHEHT MATPHIIi
) a r MOJATIUBOCTI.  AHANOTIYHME  pe3yabTaT  MOXKHA
G, =0y, =6, =0, B cucremi (14) ¢ :E s Pp= E oJlepIKaTH IIUIIXOM PO3B’sI3aHHs  BIAMOBIIHOT 3agayi

(c<l,c<p<l) k= b ,S

22

j — KOMIIOHCHTH MAaTpHIIL

MOAATINBOCTI B CHCTEMI KOOPJMHAT, B Kii POBOIUTHCS
mocimimkenHs. Qopmymun  (14)  omepxyroTecs  3a

Teopil MPYXHOCTI B IEPEMIIIeHHSIX, MPUHMAIOYH, IO

KOMIIOHEHTH BEKTOPA MepeMillleHb W, B IMIIHAPUYHIi

CI/ICTeMi KOOpAUHAT MAarOTh BUIJIAI!
w,=w(r),w, =w,;=0,

(15)

BBa’Xaro4u, 1io :
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sij: const. (16) epOPMYEThCS 3YCHIUIAMHU, PO3MOAUICHAMA MO TOPIISX,
P . MPHUBEICHUMH 0 CHJIM, BEJIMYMHA $KOI JOpiBHOE P,
0,3“0211‘“ x?anp'ym.em,. B “_f)meHHCTOMy HampaBieHoi B37OOBXK oci Tpyom. Ilpm mpomy
OXHOPITHOMY IHJITHPI IIL AU€I0 0CLOBOL CHIH HaTpy>KeHHS BU3HAYAIOTHCA 32 POPMYyIaMu:
Bimomum € po3B’s3ok [3] 3amadi mpo MpYKHY
piBHOBary TpyOM 3 OJHOPIZHOrO MaTepiaiy, IIO
k+1 k-1
:ﬁ 1_1_ ! k—1_1_C okl kel
T T _ 2k l_ 2k 2
Ph 1-c*! k-1 K K+l _—k-1
o =—]1- P k+ ¢ k| (17)
T _ _
P
= [stn + szsc’ee]’
T 33
S,.—S
Grz :GGZ :Gre =0 ac h:ﬁa (18)
1 Y2
2mhb® | 1-¢? S, +kS _ S..-S.,.k
T=Ttb2(l—cz)+ (Sl3+sz3)_(1_ck+l)2 13k+123_(1_ck 1)02 13k_123 (19)

33

Ilpu upoMy BBaxaerbcs, o b, #b,,, k #1.V

BuBig BkazaHux (OopMys NPOBOJMTHCS TaKOX 3

BUTAJIKy i30TPOITHOTO TiJla, a TaKOX aHi30TPOMii, I YpaxyBaHHAM — JIOTyIICHHA ,(16)'_ ,y BHIAJKy
N . HEBUKOHAHHA Li€l YMOBH BiJNOBiHI KOMIOHEHTH
akoi  S,,=S,,, S,=S,;, posmomin HampyxeHb . .
TEH30pa HalpyXKeHb IOBHHHI 3aIOBUIBHATH TPHOM
onepxkyerbes 3 (17) 3 ypaxysanmsam h=0: PIBHSHHSAM pIBHOBarW B  INUIHAPHYHIN  cHCTeMi
P KOODJHMHAT:
C,=———5;
“ o ab*(1-¢?)’ (20)
Ggg =0, =0y =0, =0, =0.
oc'' 0o oo" 1
+ + ~ro? +—c'"' =-F,
or 00 0z r
80_12 60_22 8023 .
+ + 30© —=-F, (21)
or 00 0z r
oo’ 0c? 0@ 1 |
+ + — =-F
or 06 oz r

ne F, — KOMIOHEHTH BEKTOpa MacOBHUX CHII, IO AiOTh y

BiJITIOBITHUX HANpPsAMKaX, 3 BiJIOBITHIAMU T'PaHUYHUMH
yMOBaMH, sIKi 33JJaf0Th CIIOCI0 HABaHTAXKCHHS TiJa.

VI. Pe3yibTaTn po3paxyHKiB Ta aHAJI3

OneprxaHo Ta MPOaHAII30BAHO PO3IO/LI HAPYKEHb
(14) ta (17) s pi3HUX THMIB TEKCTypu. MopenbHi
pO3paxyHKH NPOBEAEHO JUIi HACTYITHHX MarepialiB:

11 -1
341130, TS SIKOTO S11=0,762x10 Ila ,

-11 -1 -11 -1

S12=-0,279x10 ITa , S4=0,858x10 Ila , Ta
-11 -1

SIKOT'O S11=0,690x10 Ila ,

Hi00iH, UL
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Si2= 0249x10 ' TMa ', S4=342x10  Ta s
MOHOKPHCTJIIYHOI MOZENi, akciaJbHOI TEKCTypH Ta
TEeKCTYpH TNPOKAaTKH. OCKINBKH IiHTETpyBaHHS CHCTEMH
(21) B 3arampHOMY BHIIQJKYy IIOB’S3aHE 13 3HAYHUMH
TPYIOHOIIAaMH, OYJIO BUCYHYTO TIiMOTE3y MPO MOXKIUBICT
BUKOpHcTaHHs B popmyrnax (14) Ta (17) Benuuunu k npu
YMOBi, [I0  BIONOBiAHI ~ KOMIOHEHTH  MAaTpHII
MOJATIMBOCTI 3aJieKaTh BiJ NOJsipHOro Kyrta. lle
XapaKTepHO Uil BHIMAAKY MOHOKPHCTAJIIYHOI MOJEI.
[Mincransrounn  popmynn  (2)-(4) B (14) Tta (17),
OJIep)KaHO PO3IIOJIT  HampyXeHb s (DIKCOBaHOTO
3HAYEHHS KOOPAMHATH I = b K (YHKIIT MOJSIPHOTO KyTa.
Bcranosneno (puc.1), mo 3a aOCONFOTHUME 3HAYCHHSIMH
KUTBIICBUX HANPYXXCHb PE3yNbTaTH BiIPI3HAIOTHCA Ha
BEJIMYMHY, 10 Ha KiJIbKa MOPSIKIB MEHINA 33 BEIHYHHY
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——TekcTypa (100)

Hanpyskenns, MMNa

VAVAVAY,
B

—m—Tekcrypa (110)
—a—TexcTypa (111) Ta iz0TponHa mogens v

124 26

124 258

124 253

124 257 T T T T

1} 1

NonApuuii kyT, paa

Puc.1. Po3nofin KiblieBUX HAINPy>KEHb JJIsl MOJIEIIi MOHOKPHUCTANIIYHOT TPYOH, HaBaHTaXKEHOT

BHYTPIIIHIM Ta 30BHILIHIM THCKOM, B 3aJI€)KHOCTI BiJ] MOJISIPHOT'O KyTa, BHYTpilIHil THCK 3.0
MIla, 3oBHimHil THCK 0.1 MIla, a=0.71 M, TOBIIMHA CTIHKHA 16 MM.

128

7

12

126

125

124

123

122

——Pen=3.0 Mna, Pzoen=0.1 MMa
——Per=4 5 Mna, Pzoes= 1.5 MMa
——Pen=5.0 Mna, Pzoen=2.1 MMa

1

Kinsuegi vanpyxeuua, MMa

120

119

118

"7 T T T T

B 8

10

3uauennn napametpy K
Puc.2. 3anexHicTs KiNBLIEBUX HANPYyKeHb Bix mapamerpy K mis pisHUX 3HaY€Hb BHYTPIIIHEOTO
Ta 30BHILIHBOTO THCKY.

HalpyXeHb, IO MAIIOTh B pEaJbHOMY TpyOONpOBOII.
3anekHICTh KUIBIIEBUX Ta pajdialbHUX HANpPYXKEHb BiJ
napamerpa k HaBeneHo Ha puc. 2. [IpuiimMatoun 110 yBaru,
o0 IUIsl peaNbHUX TpyOompoBimHuX craneit 0.5 < k < 2,
MOYKHa 3pOONTH BHCHOBOK, 1[0 Ha BEIMYHMHY KiJBLIEBUX
Ta palialbHUX HANpPYXECHb aHI30TPOIS BIACTHBOCTEH
CTaJiell BIUIMBAaE Majlo, 1 TpPH OIIHII HAMPyXEHO-
nedopMoBaHOro cTaHy Takux 00’ €KTIB LIMMH edeKkTaMu B
JaHOMY BHIAJKy MOJXKHA 3HEXTYBaTH, HPOBOISIYM BCi
pO3paxyHKHM B paMKax MoOJeNi 130TPOITHOTO Tija.
BxazaHuii BUCHOBOK HE CTOCY€TBCSI OCbOBUX HAIIPYKEHb,
Skl U1 000X MOCIHIDKEHUX CIOCO0IB HaBaHTa)KEHHS
TUIa CYTTEBO 3alieXaThb BiJ THIy TeKcTypH. HaBeneHi
pe3ysbTaTd CHpaBeJIMBI SK JUI aKCiaJbHUX TEKCTYD,
TaK i UIA TEKCTYpH Tpokatku (puc.3, 4), mpudomMy B
cury Toro, 1mo ¢Gopmynmamu (7)-(10) 3amaroThes
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ycepeaHeHi 3HAYCHHS KOMIIOHCHT MaTpHII
MOJATIMUBOCTI, BKa3aHi 3alie)KHOCTI BUBYAIOTHCSA SIK
¢ynkuii napamerpa p. Cnif 3a3HaYMTH, MO PI3HULS B

(¢

7z

3HAUYCHHAX OCbOBUX HaIPYKCHb g 3a1ad4,

PO3B’A30K SAKHX 3aJaeTbes 3ayexHoctaMu (14) ta (17),
He J03BOJIIE POOUTH BHCHOBOK IIPO TEHJCHIIO 10
MOHOTOHHOT 3MIHM BEJIWYHMHHU HANPYXKEHb B 3aJIEKHOCTI
Big Tumy TekcTypu. OmHak Ha aOCONIOTHI 3HAYECHHS
BKa3aHWX HaIpyXeHb TEKCTypa BIUIMBaEe CyTTeBo. lle,
30KpeMa, Moke OyTH TOSICHEHO THM, IO (OPMYIH UIS
OCp Ta pafiaibHUX O,

KOMITIOHCHT KiHbHeBI/IX

HaNpy)XeHb 3aJexarh JUIle Bix napamerpy Kk, skuit
XapaKkTepU3ye€  BITHOCHY  3aJCKHICTh  IPUBEIACHUX
NPYKHHUX CTIHX, TOAl SIK y (OpPMyJIM Uil OCHOBHX
HATPYXKEHb BXOJAATh a0COJIFOTHI 3HAYEHHS KOMIIOHCHT



Or1iHKa BIUTUBY TEKCTYPU MaTepialy Ha HalpyXeHO-1e()OpMOBaHUIA. ..

104

102

100

98

—$—akcianeHa TekcTypa (100)

96

94

TekcTypa (110)

—a—TEKCTYpa Npokatkn (100)[110]

Ocbogi Hanpy#eHHn, Mila

92

)

ag

0975 093 0985 099

BigHoweHHAa r'h

0995 1 1,005

Puc.3. 3anexHicTh OCLOBUX HANPY>KEHb Bi MapaMeTpy P At TpyOH, HaBaHTaXEHOi BHYTPIIIHIM

Ta 30BHIIIHIM THCKOM.

—+—akcianeya TexcTypa (100)

awcin ey (110)

Hanpyrsennn, Mia

—a— rewcrypa o (100)]110]

%

07 0sg8 0985 059

Blanomenna r'h

0595

1 1,005

Puc.4. 3anexHIiCTh OCLOBUX HANPYKEHb BiJ MapaMeTpy P Jjist TpyOH, 1110 3HAXOUTHCS

ITiJT Ji€X0 OCHOBOI CHIIH.

Marpuui miguatiuBocti. Y ¢opmynax (17) koMroHeHTH
panialbHUX Ta OCHOBHUX Halpy)KEHb JIIHIHHO 3aJIeXaTh
Big koMOiHamii h/T, sika mpu 3HAYEHHSX TapameTpa ¢, IO
OIIHIOITBCA [UIA TIOPOKHUCTOTO LWTIHApPAa B MeXKax
0.98, ..., 1, npuiimae 3Ha4YeHHsA ONW3BKI 1O HYII. A
OCBOBI HAIPYKEHHS 33 PaXyHOK Heprioro poxanky P/T B
(17), a Takox TOMy, LIO JAPYrWil wieH B Wil cymi
3aJISKUTH BiJl aOCOTIOTHUX 3HAYEHb KOMIIOHEHT MaTpHILi
NOAATIAMBOCTI, NPUHMAIOTh 3HAUYEHHS, SKI CYTTEBO
3ajexarb Bij TUIy TekcTypu. Kpim Toro, ans Oaratbox
THIIB TEKCTYP S ,; =S5, 110 0OYMOBIIIOE PiBHICTb HYJIIO

paziaJIbHUX Ta KUJIbLIEBUX HAIpPYXKEHb.

VII. BucHoOBKH

1. Jna 00’€eKTIB TUILY MaricTpajbHUX
TpyOOIIPOBOAIB BILIMB aHI30Tpomii MaTepiaay HeoOXiITHO
BpPaxOBYBaTH IPH OLIHII OCHOBHX HAaIIPyKEHb, IO €

351

0cOOJIMBO  BAXIMBUM Uil JAUISIHOK, SIKI  3a3HAIOTh
(hakTOpiB CHJIOBOTO BIUIMBY, SIKIi MAarOTh OCHOBHH
xapakrep posmnoairy. Ha ximbueBi Ta  paziaibHi
HaTpy>KEeHHS BIUIHB aHi30TPOIIii HECYTTEBUH.

2. 3 METOl YTOYHEHOi OI[iHKH KOMIIOHEHT
TEH30pY HAlpyXeHb BAXIMBUM € IUTAaHHA MPO
OesnocepesHE  BH3HAYCHHS  KOMIIOHEHT  TEH30pa

HPYXKHUX MOJIYJIIB 32 JAaHUMH BHMIPIOBaHb LIBUAKOCTEH
HOIIMPEHHS  YJbTPa3BYKOBUX XBHWJIb. I, SIK HACIIIOK,
YTOUHEHHS KOMIIOHEHT MaTpHUlli IOJATIMBOCTI, SKi
BU3HA4YaKOTHCA HIIIXOM 3HAXO’KCHHS ManI/II_li,
o0OepHeHOi 10 MaTpuli NpYXHUX MoxayiniB. [Ipu mpomy
CJIiZi 3BEPHYTH OCOOJIMBY yBary TOYHOCTI BHMIpIOBAaHb
KOMITOHEHT TEH30py HPYXHUX MOJIYJIB, OCKUIBKH HpH
obepraHHi  MaTpuIli 3  BEIUKAMH  3HAYCHHIMH
BHU3HAYHMKIB MOXKJIMBA CYyTTEBA BTpPaTa TOYHOCTI.

3. [Ipu cTBOpeHH] amapaTypu s Oe3mocepeaHboi
OIIHKM Hampy)XeHb 3a JOMOMOTOI0 METONIB pPi3HOL
(hi3n4HOi MPUPOAM HEOOXIJAHO IiJBHINYBATH TOYHICTH



A.I1. Oniiinuk, B.M. Koanb, B.M. /Inenpenko

BHUMIPIOBaHb, OCKIIBKH BIUIMB aHI30TPOIIil OLIHIOETHCS B
mexax 10-20% Bix HampyXeHb, OLIHEHHX B paMKax
130TpOITHOI MOeNi, 0 B 0araThO0X BUMAAKaX CITIBIIAJAE
3 XapaKTepHUMH BEIMYMHAMH MNOXHOKH BUMIpPIOBaHb

Harpy>XeHb.
4. IIpu aHai3i oJlepKaHuX YHCENbHUX
pe3ysbTaTiB  BCTAaHOBJIEHO, 10 BIUIMB  aKCiaJbHOL

TEKCTYypH Ha HANpPYXEHUH CTaH JOCIHIIKYBAHOTO Tijia HE
Moxke OyTW BH3HAYCHWII KOHKPETHMM 3HAaKOM 3MIHH
HalpyXeHb - BOHH MOXXYTb SIK 3pOCTaTH, TaK 1 ClajiaTH,
IO WiIBHIIye BAXKJIMBICTh MHUTaHHSA NP0  BIUIUB
BHYTPIIIHBOI KPUCTANIYHOI CTPYKTYpH MaTepiany Ha
HanpyxeHo-IeGopMoBaHHI CTaH Tina, fKe 3 HBOTO
BUTOTOBJICHO.
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The Material’s Texture Influence on the Pipeline’s Stress-Strained State
Estimation
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The influence of the material’s properties anisotropy on the pipeline’s stress-strained state is investigated taking
to consideration the different kinds of one’s texture. The test problems are considered to estimate the value of such
influence. The results of stress tensor componnent’s calculation are presented and discussed. The summary

conclusions are given.
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