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15 penbcoé noBbIUEHHO USHOCOCMOUKOCIU U KoHmaxmuoii esiHocaugocmu kamezopuu JIT400UK
u3 3a38mekmoudnoii cmanu DIOXAD, nocae nponyujeHHozo mornaxca 187 man monm, Memodamu
npoceeuusaroueli 31eKmpoHHOU MUKPOCKONUU 0 uembipex MOpPHON02UHECKUX COCMABAAIOUSUX
nepauma 6blNOAHEH AHANU3 MOHKOU CIMPYKMYpbl € 20/106Ke Penbcos no UeHMPAAbHOUL OCU Ha pac-
cmosnusx 0, 2, 10 mm om nogepxHocmu Kamarus. Ilpoananu3upoéano HeMOHOMOHHOE USMEHEHUE
CKANAPHOIL, U30bIMOYHOU NAOMHOCMU OUCAOKAYUU, pasmepa ppazmenmos, 4acmuy, yemenmuma,
GHYMPEHHUX 0aAbHO0eliCMEYOUsUX nonell HANPAYCeHUli 8 ce4eHUlU 20108KU PeNbCos.

Kutouesble c106a: penbcoéas cmanb, asosbiii cocmag, OUCAOKAYUOHHAS cybcmpykmypa, niom-
HOCMb OUCAOKAYUL, 6HYMPEHHUE HANPANCEHUS, KPUBUSHA-KPYHeHUe KpUcmanau4eckoil peuemxu.

Beenenue

o mauubM PXJI, nivHa MIaBHBIX 1Ty-

teit Poccum gBisgeTcs ONHOM M3 ca-

MBIX TIPOTSKEHHBIX B MUPE M COCTaB-
nger cBbime 124 teic. kM. IlpynyeMm 3HaYM-
TeJbHAS 4acTh PEIbCOB YJIOXKEHA Ha CIOXHBIX
y4acTKax, 9TO IMPeIbIBIISET IMOBBIIIEHHBIC TPE-
GOBaHMS K WX SKCIUIyaTallMOHHOMN CTOMKOCTH.
3HAYMMOCTb pELIeHMsI DTOM MPOOIEMBI 00Y-
CJIOBJIEHAa HENPEPHIBHBIM POCTOM HArpys3ok
Ha OCh U CKOPOCTEl ABVXKEHUS, OTMEYAEMbIM
B TTOCJIEIHEE BPEMSI.

Co3maHue pelibCOB, ABIIAIONIMXCS CTpaTe-
IMYECKUM TIPOAYKTOM, C BBICOKMMM IKCIUTY-
aTallMOHHBIMU CBOWCTBAMU SIBJISIETCSI aKTy-
AIbHOM 3amadeil COBPEMEHHOW MeTaJulypruu
C TIPAaKTUYECKOM TOYKM 3PEHUS C OTHOU CTO-
pPOHBI M (PU3NIECKOr0 MAaTepUaJOBEICHUST —
¢ npyroii. Pemenue stoii mpo6iaemsl B Poccun

* PaboTa BBIIIOJIHEHA B paMKax TOCYAapCTBEHHOTO 3allaHusd
MuHHUCTEpCTBA HAyKH U BBICIIEro 06pazopanus Poccuiickoit De-
nepamuu (Tema Ne FEMN-2023-0003)

Ha AO «<EBPA3 — o0beIMHEHHBIN 3amagHo-
CuOUpPCKUl MeTaUTypTHIecKuii KOoMOMHAT»
ocymectaisiercs ¢ 2018 rona myreM Ipon3Bo.I-
CTBa PEJIbCOB CMELMAILHOTO0 Ha3HAYEHMs Ka-
teropuit 1T3701K u JIT400MK noBpIIeHHOM
M3HOCOCTOMKOCTA M KOHTAaKTHOM BBIHOCIU-
BOCTHA. B OCHOBE COBEpIIIEHCTBOBAHMS TEXHO-
JIOTUM IIPOM3BOJCTBA TAKMUX PEJIbCOB JOJDKCH
JIeXaTh aHAIU3 MeXaHU3MOB (GOPMHUPOBAHUA
CTPYKTYpBI, ()a30BOTO COCTaBa ¥ CBOYCTB IIpH
WU3TOTOBIICHUH, VX 3BOJIOIUS TIPY [UITETBHON
skcrutyataru [1]. Anaju3y npupozAbl AeTpa-
AN MEXaHWIECKUX CBOVICTB PEJIbCOB B IIPO-
Iecce SKCIUIyaTalliy ¥ IIPUYMH UX U3bATHAA 110~
CBSIILEHB MHOTOUMCIEHHbIE PA0OTHI 3apyOex-
HBIX ucciemonareneit [2—16]. Vcnionp3oBaHue
BBICOKOMH(OPMATUBHBIX METOIOB, TAKMX KaK
[IPOCBEYMBAIONIasl 3JIEKTPOHHAsI MUKPOCKO-
i (IIDM), peHTITeHOBCKUit CTpYKTypHO-da-
30BBIii aHAJIWU3, ITO3BOJISIET KOMIUICKCHO aHa-
MU3UPOBaTh KaK MOPGOJIOTUIO ne(eKTHOMI
CyOCTPYKTYpBHI, TaK ¥ (pa30BOTO COCTaBa C BbI-
COKOi JIOKAJIbHOCTBIO MO CEYEHUIO TOJIOB-
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KU penbcoB [17—20]. 11 poCCUIICKHX pelb-
COB 00bIYHOTO HazHaueHus KaTeropuu T 350
U3 TO3BTEKTOUIHOW CTaJ paHee ObUI IPOBe-
neH [1OM-aHanu3 cTpyKTypHO-(a30BBIX CO-
cTosiHuM TuddepeHIIMpOoBaHHO 3aKaIEeHHBIX
PENBCOB MO LIEHTPAIBHOM OCH U PaTUyCy CKpy-
IJIEHUS BBIKPYKKM Ha pacctostHusx 0, 2, 10 MM
OT IIOBEPXHOCTH TOCJIE Pa3HBIX 00HEMOB IIPO-
IIYIIEHHOTO TOHHaxa [21]. BTo mo3BOJIMIO
IIPOBECTU KOJIMYECTBEHHYIO OLIEHKY (pu3mde-
CKMX MEXaHM3MOB YIIPOYHEHHUS PEIbCOB IIPU
pa3HbIX OOBEMax MPONYIICHHOTO TOHHAXa,
YCTAaHOBUTDH MX UEPAPXUIO U BHIYUCIHUTD Aoy~
TUBHBIN Ipelies TeKydecTu [1].

BrisiBNIeHHBIE KOJTMYECTBEHHBIE 3aKOHOMED-
HOCTU (OPMUPOBAHMS CTPYKTYPHO-(A30BBIX
COCTOSTHUM M JUCJIOKAIIMOHHOM CyOCTPYKTYPHI
B IIOBEPXHOCTHBIX CJIOSIX PEIbCOB. KaTerOpUU
JT350 U3 103BTEKTOMITHON CTAIM IIOCIE Y-
TEJIBbHOM 3KCIUTyaTalluM ObLIM MCIIOJb30BaHEI
IIpU CEPTUDUIIMPOBAHNHU PEIILCOB U 0becIeye-
HUU UX HapaboTtku 0o 2,0—2,5 MJIH TOHH Ipo-
IIyIIeHHOro ToHHaxa. K coxaneHuro, momoo-
HbIE pa0OTHI U1 3a9BTEKTOMIHOM CTaJIN B JIM-
TEepaType OTCYTCTBYIOT.

Lleavro Hacmosweii pabomv: SABISAETCSI VC-
CJIIENOBaHUE CTPYKTYPHO-(A30BOTO COCTOSI-
HYS U BHYTPEHHUX HAIPSDKEHUU B pesibcax
Y3 3a3BTEKTOMIOHON cramu Mapku DI0XAD
II0CJIe JKCIUTyaTalluyM Ha XeJle3HOoil mopore.
OCHOBHO€ BHUMaHUE YIEJIEHO KOJMYECTBEH-
HBIM U3MEHEHUSIM (Pa30BOro cocraBa U TOH-
KO# CTPYKTYPBI CTaJIH.

MaTepnaJI N METOAUKA UCCTICA0OBAHUSA

N3ydyeHue BHyTpeHHE# CTPYKTYpHI U (a3o-
BOrO COCTaBa IMPOBEIECHO Ha oOpasmax Iud-
(epeHIIMPOBAaHHO 3aKaJeHHBIX PEJIbCOB Ka-
‘treropun JIT400MK u3 cranu mapku D90XAD
npousBozacTBa AO «EBpa3-3CMK» mmocie mpo-
IIYIIIEHHOTO TOHHaxa 187 MJIH TOHH OpyTTO
B IIPOIIECCE MOJIMTOHHBIX UCITBITAHMI Ha DKC-
nepuMeHTaIbHOM Koiblle AO «BHUMXT»
(r IllepOwHka). DIeMEHTHBIA COCTaB pe-
mrameHtTupoBan ['OCT 5185—2013 u TY
24.10.75111-298-057576.2017 PX]I. brumn
BBITIOJIHEHBI MCCIENOBAHUS BOOJb IIEHTPaIb-
HOM OCH CUMMETPUHU TOJIOBKU pesibca Ha pac-
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crossHusx 0, 2 1 10 MM OT TTOBEpXHOCTH KaTa-
HUS.

HccnenoBanusi MpoBOAMIA METOIOM IIPOC-
BeUMBAKOIIEH TU(PPAKIIMOHHON 3JIEKTPOHHON
MUKPOCKONIUM Ha TOHKUX (PoJIbrax ¢ IIpruMeHe-
HUEM BJIEKTPOHHOIo MuKpockorna JEM-2100
(Jeol, AAmoHus) Mpu yCKOPSIOMIEM HaIIpsIKe-
Huu 200 xB ripu pabounx yBEIMYEHUSIX K KO-
JoHHe Mukpockorna ot 15 000 mo 500 000 xpat
[22—24].

B pesynbraTe nmpoBeneHHBIX MCCICIOBaHUI
JUTS KaXxIoro obpasia ObUia IMpoBeleHa Kiac-
cudpukamyss MopGhOJOTMISCKUX IPU3HAKOB
CTPYKTYDHI, OoIlpe/iesieH (pa30BbIiA COCTAB CTaJIU
W pacCYUTaHbl CIEOYIOIIME MapaMeTphl TOH-
KOW CTPYKTYpPHI: O0BEMHBIE HOJIM MOPGOJIOTH-
YECKUX COCTABISIONINUX Py; YCTAHOBJIEHBI Me-
CTa JIOKaJIU3aluy KapOuaHou ¢as3sel (LIeMeHTH-
Ta), PACCYMTaHBI pa3Mephl YaCTHUII, ILIOTHOCTh
UX pacripenesieHus U 00beMHas 0JIsT; CKaJsp-
Hasd P U U30OBITOYHAS P, IUIOTHOCTh AUCIIOKA-
L[Mil; KpUBU3HA-KPYyYEHUE KPHUCTAILUINIECKOMN
pELIeTKH X; aMIUIMTyJa BHYTPEHHMX HaIps-
XeHui ¢. Bce koamyecTBeHHBIE MapaMeTphl
TOHKOUN CTPYKTYphl OIIpeleeHbl KaK B Ka-
XKIOON CTPYKTYPHOM COCTaBJISIOLIECH CTaIu, TaK
U B LIEJIOM IO KaXXI0MYy 00pa3Ily U CTaTUCTHUYE-
CKM 00pabOTaHBI.

OnpeneneHnie 00bEMHBIX T0JIei, MOPGHOJIO-
TMYECKUX COCTABJISIIOIINX CTPYKTYPHI BBIIIOJI-
HEHO C UCIOJb30BAaHUEM IUIAHMMETPUIECKO-
ro MeToAa, KOTOPBIf CBOAMTCS K M3MEPEHUIO
CYMMapHOM IUIOMIAIM CEYCHMUI KaxXOIoil KOH-
KPETHOU CTPYKTYPHI Ha BCell ITOIIaau (POIbIU
(MukpodoTtorpacdpun) [25]:

1 n
== NG : 1
SOE h; ( )

rae Sy — ob1asi riomaas MUKpodoTorpadmii;

5

n
ZSn,- — CyMMapHad IUIomaab IOBEPXHOCTH,
i1

3aHATass COOTBETCIBYIOIEH Mopdomormde-
CKOM cocTraBisoleit cTpyKTypbel. Omnpeneie-
HUE O0BEMHBIX HO0JIEH IPOBOIMIN IO HEIMpe-
PBIBHBIM  y4yacTKaM o00pasla IUIONIIAAbIo
~100 MKM? IIpH YBeJIWYEHUU B KOJIOHHE MU-
kpockomna ~15 000—20 000 xpar.

PasMepsnl yacTuil ieMeHTUTAa U PACCTOSHUI
MEXITy HUMU OTIPENeIsId B KaXI0i MOp(OJI0-
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IMYECKOM COCTaBJISIONIEN 10 MUKpodoTorpa-
(usiM ImyTeM MX HEIOCPEACTBEHHOIO 3amepa
[25], mpuyeM B ITaCTUHYATOM (HEpa3pyIlIeH-
HOM) IIEPJIUTE U3MEPSIIUA TOJIBKO IOIIEPEYHBIN
pasMep LIEMEHTUTHBIX MPOCIOeK, BO pparMeH-
TUPOBAHHOM, Pa3pyIIEeHHOM U IJIOOYISIPHOM
IEepPJIUTe — MPOJOJbHBINA U MOIIEPEYHBIN pa3-
MEpHI, B Cy03epEHHOM CTPYKTYpPe — TOJIBKO IH-
aMeTp YaCTHUIL:

VS NR; L=
Nt - N
rae N; — 9HMCI0 YacTUIl B JaHHOM pa3sMEpPHOM
Kiacce; R;m L, — cpegHue TTonepeYHblil U IIpo-
IOJIBHBINA pasMepbl YacTUIl COOTBETCTBEHHO
B 3TOM KJIacce; # — YHCJIO KJIaccoB; N — 1oJI-
HOE YMCJI0 u3MepeHuid. Yuciao usmepeHui co-
cTaBIsuIo — He MeHee 20.

CpenHee pacCTOSTHME MEXIy 4YacTULIAMU
OIIpENeIIsIN METOIOM CIIYYalHO OpPOILEHHOM
cexyueil mo Mukpodotorpadusm. [Ipu sTom
BLIOOD METOIMKY U3MEPEHUS 3aBUCEN OT QOP-
MBI 9acTyIl. {71 YaCTUIl, UMEIOLINX BBITAHYTYIO
(mmactTuHYaTy0) Gopmy, cexyliue IIPOBOIU-
JIA B HampaBIeHUH, TIEPIICHANUKYISIPHOM TN -
He IUIacTWHEL. JJIS 9acTull NMpaBUJIbHOW WA
OKpYIIoi1 (OpMBI BEIOOD HAIPABICHUI CEKY-
X OBUI ITpou3BOIbHBIM. HeoOxonumo 1mon-
YepKHYTh, YTO Bcerma (He3aBUCUMO OT (POPMBI
YaCTHUIIBI) U3MEPEHUE PACCTOSTHUM IPOBOIUT-
¢S MEXIY LIEHTPaMH YacTHII.

Meronuka ompenesieHuss OObEeMHON ITOJU
YyacTUIl 3aBHceNla KaK OT (hOpMBI YaCTHLI, TaK
1 OT UX pa3Mepa. JJisi 9aCTH1L, pacIOJIOKEHHBIX
IO I'paHuIaM (parMeHTOB U cy03epeH, 00beM-
HYIO JIOJTIO onpeaensum o hopmyie [25]:

S =V, /1, A3)

R= SN )
=l

rne V, — cpeaHuii 00beM YaCTULIBI;  — TOJIIIH-
Ha (OJIBIU; ¥ — PAacCTOSHUE MEXIY YacTHUIIa-
MH.

J1J11 9acTHUI OKPYIJIoi G OPMBIL:

1

3
b, = 3 R, (4)
IUTS YaCTHIL IUTACTUHYIATON (DOPMBI:
nR?
sz = —4—L (5)

CKaJsIpHYIO IUTOTHOCTb JUCJIOKALI U3Me-
pSITIA METOIOM ceKylux [25—28]. s ee us-
MepeHUs B Ka4eCTBE UCHBITATEIbHON JIMHUU
KCIIOJIL30BAJIM IIPSIMOYTOJIbHYIO CeTKy. Torma
CKaJIIPHYIO IUIOTHOCTh JMCJIOKAllMiA Ha MU-
KpodoTorpadusix, MHOJIYYEHHBIX IIpU 3SJIEK-
TPOHHO-MUKPOCKOIIMYECKOM HCCIIENOBAaHUH,
MOXHO OIIPEIeIUTh Mo (GOopMyJIe:

M(n n
P ey (6)
rne M — yBenudeHue MuUkKpodotorpaduu; n,
U n, — YUCIO TepeceuyeHUil NMCIOKALUIMU

TOPU3OHTAIBHBIX /; 1 BEPTUKAIBHBIX [, TUHUIA
cooTBETCTBeHHO (/; 1 [, — cyMmapHas JUIMHA
TOPU3OHTAIBHBIX ¥ BEPTUKAIBHBIX JIMHUN);
t — tommmHa ¢oaeru (200 HM). CpenHion
CKaJIAPHYIO TJIOTHOCTD TUCIIOKAINIA B KaXI0M
00pa31le oIpeneIsIv ¢ yIeTOM 00BEMHOM 10N
KaXI0ro THUMa MOPGhOJIOTrNIECKUX COCTABIIAIO-
[IMX CTPYKTYPHI CTAJIU 1O (hOopMyJie:

Z
p=§PV,-pia (7)

rne B, — oObeMHas 1071 MaTepuaia, 3aHATO-
To i-M TUIOM MOP(POJIOTUYECKON COCTaBIIAIO-
1Ief CTPYKTYPHI CTau; Z — 4YUCI0 MOPGOIIO-
TMYECKUX COCTaBISIOIINX; P; — CPEIHsIsI
CKaJISIpHAS ITUIOTHOCTh TUCJIOKALIMA B JaHHOM
MOP(}OTOrHIECKON COCTABIIAIOIIEH.

M 366ITOYHYIO TIOTHOCTD AUCIIOKALUAN Py =
= p;s — p_ (p+ ¥ p_ — IJIOTHOCTb COOTBETCT-
BEHHO ITOJIOXKUTEJIBHO M OTPULIATEJIBHO 3apsi-
XEHHBIX [OHWCIIOKAIIMi) W3MEPSUI JIOKAJIbHO
I10 TPAIMEHTY pa30pUEHTUPOBKH [27]:

1 dg.. X
= 8
P+ el b (8)
3necb b — BekTOp bBloprepca aucCIOKaLWid;

a%gzx — TpagueHT KPUBU3HBI-KPYYECHU,
WIM aMIUIATyJa KPUBU3HBI-KPYYE€HUA, KpH-
CTAJUTMIECKO peleTKu y, Iue 0@ — yroi Ha-
KJI0HA (OB B KOJIOHHE MUKPOCKOIIa; 0/ —
CMeIeHe KOHTYpa SKCTUHKIIVH.

PaHee ObUIO YcTaHOBJIEHO [27], 4TO B CTPYK-
Type JII000r0 MaTepuaia yXe B UCXOJHOM CO-
CTOSHHUU IIPUCYTCTBYET /IBa BUIAa BHYTPEHHUX
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HanpspkeHui: 1) HanpsbkeHust casura (Wid
«ieca» DUCIOKALWA) G, — HaIpsSKeHUsS, CO-
3[1aBaeMble JTUCIOKAIMOHHOM CTPYKTYpOIii;
2) NaabHONENCTRYIONINE HAIIPSIKEHUS G, — DTO
MOMEHTHBIE (MM JIOKAJIbHBIE) HAIIpSIKEHUS,
BO3HUKAIOIIME B TEX MeCTaxX MaTrepualia, B KO-
TOPBIX MPUCYTCTBYET M30BITOYHASI IJIOTHOCTH
NUCTIOKAIUA (Ps).

AMIUIATYna BHYTPEHHUX  HaNpPSKEHUN
caBura omnpenensercs no gopmye [27]:
G, = moGh,/p, 9)

roe oo — usMmeHserca B mpepenax 0,05—1,0
B 3aBUCUMOCTH OT THUIIA IMCIOKAIIMOHHOTIO
aHcamb6is1; G — MOAYJIb COBWTIa; b — BEKTOD
Broprepca; p — ckansgpHas INIOTHOCTH AHCIIO-
Kalui, m — OPUEHTALIMOHHBIA MHOXMUTENIb,
wiu pakrop IImmuna.

AMIUTUTYIAa BHYTPEHHUX HAIbHOIEHCTBYIO-
IIMX HaNPSXKEHUA ompeneseTcs mo gpopmyie
[27]:

6, = mo..Gb.\lp. = mo..G/by, (10)

e o, = 1 — xkoadduiment CtpyHuHa; p. 1 Y —
CpeHUE 3HAYEHUSI COOTBETCTBEHHO M30BITOY-
HO# IUIOTHOCTU NOMCJIOKAIlMi M aMIUIMTYIbBI
KPUBU3HBI-KPYUYECHUSI KPUCTALIMYECKON pe-
LIETKY O.-(pa3el, ONpeaensieMble COIIACHO (8).
N3BecTHO, 4TO WM3rMbO KpUCTATUIMYECKOM
pEelIeTKM MOXeT OBITh YMCTO YIIPYTUM, UH-
CTO IUIACTUYECKUM U YIIPYTOIUIaCTUYSCKUM.
B ciydae ympyroro usrumba amMIuiMTynga BHY-
TPEHHUX JAJbHOAECUCTBYIOMMX (MOMEHTHBIX)
HaIIpsDKEHU onpenesnsiercs mo ¢popmyie [27]:

(1)

e o, = 1—1,5 — koappunment CrpyHuHa,
‘PacCUMTAHHBIN IS TUCIOKAIIMOHHOIO aHCaAM-
0JIs1, COCTaBJIEHHOI'O M3 JUCIOKAILIMA OIHOTO
3HaKa; ¢ — TommuHa ¢oybru. Ecim BHyTpeH-
HUE MOMEHTHBIE HAIIPSDKEHUS CO3OaHBI IIjia-
CTUYECKUM U3rudom, o [27]:

O — MGl

O = moGh,jp., (12)

rae o = 0,05—0,60 — mapameTp, 3aBUCSIINIA
OT TUIIA JUCIOKAlMOHHOTO aHCaMOJs; p. —
n30bITOYHASI IUIOTHOCTh auciokanmumii. He-
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00XOIMMO OTMETUTh, UYTO BEIUYMHA O, CIa00
3aBUCHUT OT METAJUTMYECKOT0 MaTepuaa u Iipa-
KTAYECKU TOJTHOCTBIO OIIPEAeNISIeTCS TUIIOM
chopmupoBasieiicss cyocTpykTyphl. B ciygae
VIIPYTOIUIACTUYECKOrO M3Truba CleayeT ucC-
I0JIb30BaTh KOoMOMHauio Gopmyia (11) u (12)
HTOIHA O = Oyt O

PEByJII:TaTI)I HCCJICI0OBAHNSA U UX oﬁcyxmenne

IIpoBeneHHbBIE MCCIEIOBAaHMS IIOKA3aJIH,
YTO B UCXOOHOM cocTostHUM (10 MM OT moBepx-
HOCTH 00paslia) CTPYKTypa CTad IIPeICTaBIIe-
Ha YETHIPHhMS MOP(POJIOTMISCKIUMHU COCTABIISIO-
mmMmu. IlepBasg Mopdonorndyeckass cocTaBisd-
foIas — IUTAaCTUHYATBIN IEPJIUT, IMPAKTUICCKI
WUICAIbHBIN, T.€. IPEACTaBIISIONIUI cO00I KOH-
IJIOMEpPAT YEpEeayIONIMXCs MapauIeIbHBIX TIj1a-
CTUH (peppHrTa U IIeMeHTHUTA [28]. DIIeKTpOHHO-
MUKPOCKOIIMYECKOE HM300paxkeHUe IUIACTHH-
YaToro MepjawuTa NpeAacTaBlIeHO Ha puc. 1, a.
W3 puc. 1, a BUIHO, YTO YaCTHIIHI IIEMEHTHUTA
UMEIOT IUIACTUHYATYI0 (DOpMY M PACIIOJIOXKE-
Hbl NpPaKTWYECKU IapajuieIbHO OTHOCHUTEIb-
HO Apyr npyra. O6beMHas J0Jisd IUIaCTUHYATO-
IO UIEAJbHOTO MEPJINUTAa COCTaBIISIET B 00BeMe
matepuana 40%. OgHako, KaK IOKa3aJad Ipo-
BEICHHbIE ucciaenoBaHus [29], B marepuaie
BCTPEYAIOTCS IEPJIUTHBIE 3epHa (MM YyJacT-
KU TIEPJIMTHBIX 3€PE€H), B KOTOPHIX IIEMECHTUT-
HbIE TUIACTMHBI OKAa3bIBAIOTCS Je(PEKTHHIMMU.
OTO MPOSBIISETCSA B BUIE 3aMETHOM HEIPSIMO-
JIMHEMHOCTHU (M30THYTOCTH) IUIACTUH B Ipee-
JIax OTHOTO TMEePJAUTHOIO 3epHa WIHM OTHOM’ Iep-
JIMTHOU KojioHuHu. KpoMe Toro, IiacTUHEI Iie-
MEHTUTA B TUIACTUHYATOM IIEPIUTE YaCTUYHO
(parMeHTUPOBaHKI, T.€. pa3Ae/IeHbl Ha OTIE/b-
HbIE 001aCTH. DTO OCOOEHHO XOpOIIO BHUIHO
Ha TEMHOITIOJIbHBIX M300pakeHUSIX [29].

JuciokaniMoHHass CTPYKTypa B HJIeaIbHOM
MepJauTe IMpeacTaBlieHa B OCHOBHOM IUIOTHBI-
MM JUCIIOKAlIMOHHBIMU CeTKaMHu. BemmumHa
CpemHel CKaJISIpHOM IUIOTHOCTH JHUCIOKa-
uMii p cocraBisier BeamuuHy 6,4:101° cm2,
JiucnokaumoHHasi CTPYKTypa B IIepJIUTE IIO-
JSIpU30BaHAa, Ha YTO YKa3blBaeT HaJW4ue
B HEM M3TMOHBIX SKCTMHKIIMOHHBIX KOHTYPOB
[27]. CpemHsi® aMIUIATyJa KpUBU3HBI-KPY-
YEeHUsI KPUCTAUIMYECKOM pEeIIeTKH, H3Me-
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