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PaccmoTpensl 0ocoGeHHOCTH coO3AaHMsI Tpex(azHOTo MbE303JIEKTPHUIECKOrO
KOMITO3UTA, COCTOSIIETO U3 MOJMBHHIIUACHPTOPUAA, SMOKCUIHONU cMobl D/]-20,
MbE30KEPaMUKH CceMelcTBa IupKoHaTa-TuTaHaTa-cBuHna ([IKP-3M) mns matduka
perucTpanvy apTepualbHOM IIyJIbCOBOW BOIHBL. Il0Ka3aHO, YTO KOMIIO3UTBI C
Mbe304yBCTBUTEIHHOCTRIO g33 = 0,1-0,35 BM/H u moxynem ympyroctu E = (0,7—
1,5)10" H/m? stBrstioTcst 5¢eKTHBHEIM MbE30MATEPHATOM JUISL CO3JAHMS 1aTIHKa
perucTpaluy apTepuaibHbIX IMyJIbCOBBIX BOJIH.

B pabotax [1-3] ommcaHbl KepaMUYECKHUE M TIOJIMMEPHBIE MhE303JICKTPUUECKUE TATIYUKU
MEAMIMHCKUX HazHaueHuil. lccrnenoBaHue aKyCTHYECKMM METOAOM Tella 4YeloBeKa B
COBPEMEHHON MEIMIIMHE SIBISECTCS AakKTyaldbHOW 3amayed. [[ns co3maHus COBPEMEHHBIX
MEAMIMHCKUX  JTaTYMKOB TpedyeTrcss pa3paboTaTb HOBbIE aKTHBHBIE  MaTepuabl,
YIIOBJIETBOPSIOIINE KECTKUM (HUZHKO-MEXaHUUECKUM TPeOOBaHUSM.

B nanHo#l paboTe ommchbIBaeTCS NATUYMK JUIS PETUCTPALMU apTepUaibHOro Mylbca, Y
KOTOPOTO B KayecTBE UYBCTBUTEIBHOTO DJIEMEHTAa MCIOIb30BaH HOBBIM Tpex(ha3HbIi
KOMIIO3UIIMOHHBIN  TMbEe30MaTepHall: TMOJUMEpP-3MOKCHIHAS CMojJa — IIbe30KepaMHKa
cemeiictBa nupkoHara-tutana ceuHna (LTC). JIaHHBIA JaT4MK OPUMEHSAETCS IS
churmorpauIeckux MCCIETOBAHUN — PErHCTPALMU MEXaHUYECKUX MEepeMEIleHU yJacTka
apTepuM YeJIOBEKa, BO3HMKAIOUIMX I0J JEHCTBUEM IysibcoBOM BOiHBI [4]. IlomydenHble
pe3yibTaThl MO0 WH(GOPMATHUBHOCTH COIOCTABJICHBI C AHAJOTHYECKUMH HCCIEIOBAHUSIMH,
IOJIyYEHHBIMU Ha OCHOBE JIaTYMKa C Ib€30KEPaMUUECKUM aKTUBHBIM 3JIEMEHTOM. B kauecTBe
noauMepHoi (as3sl ucnonszoBanbl nonuBuHWIAeHPTOpU (IIBA®D), mommstmien (I19),
nonunponuieH (I1I1) u snokcunnas cmona D/1-20. IIbe303nekTprdeckoit (ha3oii KOMITO3UTa
sBIIAIach nbezokepamuka [TKP-3M.

I'uOkuit ¥ MPOYHBIN THE30KOMIO3UTHBIN MaTepual TOMUHONW 200 MKM MOJTy4eH METOIOM
ropsiuero mpeccoBaHust [5,6]. B HCXOIHOM COCTOSHMM KOMIIO3UT HE oOjagaer
IbE303JCKTPUUYECKUMU ~ CBOMCTBAaMHM.  JTO  CBOWCTBO  OH  INpHOOpEeTaeT  Tmocie
anekTpoTepMononspuzanui. [IpeaBapuTenbHO Ha MOBEPXHOCTh KOMIIO3UTAa METOAOM
TOpSIYETO  MPECCOBAHUSI TMPECCYIOTCS AJTOMHUHUEBBIE JJIEKTPOALI TOMIHUHOW 10 MKM.
[Tomstpu3aruss OOBIYHO TIPOM3BOAUTCSA TpH dJekTpudeckom moie Ep=(1-7) MB/Mm u
temriepatype T =(370—413) K. Bpems nmonsipuzanuu Beioupaercs 0,5 gaca.
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Ha puc. 1 mpuBeneHbl KpuBble apTepUaIbHBIX MYJIbCOBBIX BOJIH Ha JIy4eBOM apTepuw,
MOJTYyYEHHbIC JTaTYUKOM Ha OCHOBEe nbe3okepamuku Tuna [[TK-1M. Buagno, yto kpome
HAYaJbHOTO MOJIOKUTEIBHOTO OCTPOro MHUKa JApyras uHpopmauus IJis AUATHOCTUKH Ha
JTAHHOM PHCYHKE OTCYTCTBYET.
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Puc. 1. KpuBas aprepuasibHOI yJIbCOBOM BOJIHBI HA JIy4€BOM apTEPUU, OTYyUEHHAS
nbe3okepamuueckuM gaturkom tuna JATK-1M

Ha puc. 2 npuBeneHsl pe3yabTaThl OJTHOTO U3 aHAJTOTHYECKUX UCCIIEI0BAHMM, MOTy4YEeHHbIE
MaTYMKAMH Ha OCHOBE IThE30KOMIIO3MTOB PA3JIMYHBIX cOCTaBoB (Tabmuma 1). B Toit xe
TaOJIUIIE COMOCTABIICHBI MHE303JCKTPUUECKUE, (PU3UKO-MEXaHUIECKHIE U ANEKTPOPU3HIECKIE

CBOICTBA NbE303IEKTPUUECKUX KOMIIO3UTOB U aKTUBHBIX KepaMuk cemerictsa LITC.
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Puc. 2. KpuBas aprepualibHOM MyJIbCOBOM BOJIHBI HA JIy4€BOM apTEPUU, TOTYyUEHHAS
nbe30koMno3uTHBIM (IIBJIdD+ DJ1-20+I1KP) natunkom
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Tab6muna 1
[Tapamerpsr | Ilbe3o- IIpe30uyB- Huanex- Monyne | AkycTHuec- [Ipe30uyB-
KOMIIO3H- MOJZyJIb CTBUTENb- | TpUYECKas IOmra, KO€ COIpPO- | CTBUTENIBHOCTH B
u ds3, HOCTb MpOHULIA- I'Tla THUBJICHUE, peXuUMe TIpuemMa,
IMKn/H | g33, Bu/H eMOCTb, Kr/mMc dyy-g33-107
£ ®/Hm
[IBADHI
KP3M 145 0,25 65 7,5 6,7 36,2
19+
[IKP3M 92 0,2 50 5 6,0 18,4
I+
[IKP3M 120 0,26 52 6,5 6,5 31,2
[IBAD+D
J20+ITKP 140 0,26 60 12 7 36,4
3M
15+
DJ120+I1IK 80 0,19 48 6,4 6,2 15,2
P3M
I+
DJ120+11IK 110 0,24 50 7,6 6,8 28,8
P3M

CpaBHenne puc.l W 2 TOKa3bIBAECT, YTO KPHUBBIE APTEPUAIIBHBIX IMYJIHCOBBIX BOJIH,
MOJTy4YeHHbIE Ha OCHOBE JIaTYMKA C MbE30KOMITIO3UTHBIM 3JIEMEHTOM, OoJiee HH(GOPMAaTUBHBI U
MO3BOJIAIOT TMAarHOCTUPOBAThH MPOLECCHl, MHUIIMMPOBAaHHBIE MyJILCOBOM BOJIHOM cepala:

1) mnoka3pIBalOT (PYHKUMOHAIBHBIE W OPraHUYECKHUE H3MEHEHHS CEepAeYHO-COCYAUCTOM
CHUCTEMbI, YETKO HaOJI0OJAl0TCs COOTBETCTBYIOUIME MaKCUMyMbl (aHaKpoTa, IUKPOTa,
KaTaKpoTa);

2) wu3-3a BBICOKOW YYBCTBUTEIBHOCTH JAaTYMKa PETUCTPALlMHM apTepUaibHOro IyJbca
(60 mB/ITa) "yeTko BBIACICHBI TIEpBasi U BTOPasi MOJIOKHUTEIbHBIE BOJHBI (A U A, puc. 3),
YTO MO3BOJIAET OLICHUTH COCTOSIHUE apTEPHUH, B YACTHOCTH, €€ 3JTAaCTUYHOCTD;

3) wu3Mepsst BpeMs pacIIMpeHUs apTepHalbHOro cocyda (t)) © JUIMTEIbHOCTH
cucromueckoro mepuoja (tp), a Takke ux pasHuily (At=t,—t;), ymaercs MporHO3UPOBATH
JUACTOTMYECKHUE U CUCTOIMYECKUE PACITUPEHUS CEPLIa;

4) W3 KpUBBIX apTEPUAIBHO-IYJIBCOBBIX BOJH TAaKXE MOYKHO OIPEAEIUTh IyJIbCOBOM

Tepuoa T .
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Puc. 3. KpuBas aprepuajibHON MyJIbCOBOI BOJIHBI Ha JIy4€BOM apTEpUH, OJTydEHHAas!
nbe3okoMno3uTHEIM (IIBID+ D/1-20+11KP) naTunkom

PaccMoTpuM BO3MOXHBIE MPUYUHBI YBEIWYEHUS HH(POPMATUBHOCTH C(HUTMOrpamMMBI,
NOJIy4eHHOW ATYMKOM Ha ocHOBE TpexdasHbix komro3utoB [IB/ID+3J120+I1KP. Kak yxe
ObUIO OTMEUYEHO, B KAYeCTBE aKTUBHOTO 3JIEMEHTA JTaTYMKOB ITyJbCOBOI BOJHBI UCHOIB3YIOT
u ynctbiil nonmumMep IIBJI® [2, 3]. OgHako u3-3a HU3KOTrO 3HAUYEHUs €ro MOIYJIsl YIPYTOCTH B
nporecce SKciulyarauuu asneMeHT u3 [IBJA® mposeiasger ocraTo4yHyro aedopMaluio
(rucrtepes3nc), YTO TaKkKe COMPOBOXKAACTCS HCKAKEHHEM U IOTEepel MOIyueHHOMH
uHpopmanuu. IloATOMYy MOXKHO OXKHAATh, YTO ONTHUMAIBHBIM 3JIEMEHTOM JJs JaT4MKa
SBIISICTCS TIbe30MaTepuall, XapaKTEPUCTHUKU KOTOPOTO OYIyT HAXOIUTHCS MEKIY CBOMCTBAMH
oJMMepa U  Ibe30KepaMUKU. TakumMu mbe3oMarepualaMyd  SBJISIOTCS — IOJUMEP-
bE30KepaMHKa, coueTaromue B cede snexTpodusndyeckue U (U3NKO-MEXaHUYECKHE

CBOWCTBA, KaK MOJIMMEPA, TaK U Mbe30KepaMUKH (Tabnuua 2).

Tabmauma 2
[Mapa- IIpe30- [Ipe30uyB- Hwvonextpu- | Mogyns | Axycrudec- IIpe304yBCTBU-
METphl | MOIYJb CTBUTEJIb- yeckKast IOmra, KO€ COIpo- TEJIBHOCTh B
KOMIIO- ds3, HOCTb MpoHUIIae- I'Tla TUBJIEHUE, pexXumMe mpuemMa
3ULH IKa/H | g3, BM/H MOCTb, € KI/MCeK dy3-gss 102
d/Hm
[IKP3M 99 0,028 400 80 30 2,77
[nBA® 6,3 0,055 13 3 2,5 0,35

OKCHEepUMEHTAIbHO HAWJEHO, YTO MbE30KOMIIO3UTHI C IbE30YyBCTBUTEIHHOCTHIO
g33~0,1-0,35 Bw/H u wmogymem ympyroctn E=(0,7-1,5)10" H/M’, u3MepeHHBIME IO
meroaukaMm [1, 7], sBusrorcs 3(QEeKTUBHBIM Nhe30MaTEpUATIOM MJIi CO3JAaHUS JlaT4YMKa
pErucCTpany apTepUATbHBIX MYJIbCOBBIX BOJH. Cpeau IMpelioKEHHBIX KOMIIO3UTOB Ooliee
sbdexktuBHbIM  sABIsIFOTCS  Kommo3uThl  [IBJIO+D/[-20+I1KP-3M ¢ 00BbeMHBIMU
conepxkanusamu ¢as 35, 5 u 60%, COOTBETCTBEHHO.
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