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MPUMEHEHME BJIOKA JJONOJHUTEJBHON MACCUBHOM 3AIIIUTHI
HEB3PBIBHOI'O JJEHCTBUSI HA BPOHETPAHCIIOPTEP

AHHOmMayusa: 6 cmamove 3ampasusdaemcs mema npumeHeHus 010Ka OONOJHU-
MenbHOU NACCUBHOU 3auUmMbl HEE3PbIBHO20 Oelcmeus Ha bponempancnopmép. bpo-
Hempancnopmeépwvl A6IAI0MCA OCHOBHOU eOUHUYell OPOHEeMAaHKO8020 B0OPYHCEHUS 8
BOUCKAX HAYUOHAILHOU 26apOUU, OHU NPUMEHSAIOMCA KAK U CHeYUATbHbIMU NOOpa3-
oeneHusMU OJisl 8bINOJIHEHULl MEPONnpUsmull no oxpane 00WeCcmeeHH020 NOpPsOKd,
Mmaxk u B0UCKAMU 8 X00e CNeyuaibHoU 80eHHoU onepayuu. Hx 3awuma ne 6cez2da
Modicem obecnedums 6€30NACHOCMb JUYHO20 COCMABA, 8bINOJHAIOWE20 3A0a4U HA
bponempancnopmépe. B cmamwve paccmompena pazpabomka 010Ka OONOJIHUMEb-
HOU NACCUBHOU 3auumsl C Yelblo NOBbIUUEHUS OPOHE3aUUMHBIX C8OLCME OpOoHe-

mpancnopmepa.

Kniouegvle cnosa: bponempancnopmép, naccuHas 3awjuma, OpoHesawuma,

paspabomka.

BponeTrpancnopTep — 3T0 OpOHHpOBaHHAsA KOJIECHAs MAIlIMHA, TPeIHa3HAYCHHAs
JUISl IEPEBO3KHU JIMYHOTO COCTAaBA U €r0 OTHEBOM NOJJNEPKKHU IIPHU BBIIOJIHEHUU CIIy-
XKeOHO-00€BBIX 3aJlay B Pa3IUYHBIX YCIOBUAX. bpoHeTpaHcnopTép MpeaHazHAYeH
MMEHHO JJIsl TOTO, YTOOBI JOCTAaBUTh JIMYHBINA COCTaB JI0 MECTa BHITIOJHEHUS 3a/1a4H,
MOMHMMO 3TOTO OH JIOJDKEH BEPHYTHCSI Ha CBOM MO3UIMH, TO €CTh €ro OpOHS JT0JIKHA

cIep>KaTh CHAPSIbI MPOTUBHUKA, 00ECIIeUnBasi €My BO3MOXHOCTh YUTH C TOJIs 0Osl.
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Kopmyc BTP-80 BbimonHeH W3 cTajgbHBIX OpPOHEBBIX JUCTOB HMMES TOJILIMHY
HIOKHEH j1000BoM OpoHu-10 MM, BepxHel J1000BOM OpOHU-8MM, MEpeIHUE THOKU-
4mM, nBEpHU AecaHTa-5 MM, 6opTa-8 MM U 3amHss yacTh-/ MM. bpoHs OpoHeTpaHc-
noptTépa BBITIOJHEHA IO/ YIJIOM, 3TO YBEJIMYUBAET MyTh MYJIM, MOMAaBLIEH B KOPIYC
BTP no momananus e€ Bo BHYTpb Kopityca. Takast OpOHsI O3BOJISECT 3aIllIUTUTHCS OT
yJIb TPOTUBHHUKA KATHOpPOM 7,62 MM, OCKOJIKOB CHapsIIOB M TPaHAT, a TAaKXKe OT ITy-
au kabpoM 12,7 MM, eciii OHa TIPUIETCS Ha HIDKHIOKO JIOOOBYIO OpPOHIO.

Kaxk moka3siBaeT OMbBIT JTOKATBHBIX KOH(PJIMKTOB OPOHETPAHCTIOPTEP CTAHOBUTCS
JErKOM MHUILEHBIO JUIsl MPOTUBHUKA UMEIOIIET0 opykue Kaiuopom 14,5 MM u Bbille,
TaKHe MyJu CIOCOOHBI MPOOUTH KOPITYyC OpoHEeTpaHCIIOPTEPA HA CKBO3b M IIPUBECTH K
ru0ey JTMYHOTO COCTaBa, Ka3aJoch OBl MPHU TaKWX MOBPEXKACHUAX KOpIyca OpoHe-
TpaHCTIOPTEPA TEXHUUECKH OH €Il CIOCOOEH BBIMOJHATH 3a7a4ui, HO SKHUIIaX U Jie-
CaHT MOTYT MOTHOHYTH [5].

B nensx ycunenus OpoHEBOM 3alUIIIEHHOCTH OpOHETpaHCIOPTEPA paliOHaATb-
HO 10000pyI0BaTh OpPOHEBOM KOPIYC JIOMOJHUTEILHBIMU OpoHenperpaaamu. [Ipen-
JaraeTcsi K pacCMOTPEHUIO OJIOK JOTOJHUTENbHOW MAaCCUBHOM 3alIUThI. biiok 1omnol-
HUTEJILHOW MACCUBHOM 3alllUThI OYAET SBISATHCA MPOTOTUIIOM-AMHAMUYECKOMN 3allu-
Thl. /JlMHAMHU4YeCKas 3allMTa — 3TO 3ALIUTHOE YCTPOWCTBO, MPUHIUII IEHUCTBUS KOTO-
pPOTO COCTOUT B TOM, YTO HAMPABJICHHBIH B3PHIB CICIIUATBLHOTO 3apsiia B3PHIBUATOTO
BEIIIECTBA BO3/ICHCTBYET HA MOMABIIMKA B OPOHETPAHCIIOPTEP CHAPS B IEJSX PE3KOTO
CHIKEHHS €ro MPOOUBHOM CITOCOOHOCTH. 3apsiibl, 00pa3yIolire 3JIeMEHThl TUHAMU-
YECKOW 3alllUThl, MOKHO pa3MeIlaTh B CIEHUAIBHBIX OPOHEBBIX KOHTEHHEpax Ha
HapYy>KHOUM MOBEPXHOCTU O00eBOW MammHbl. OJHAKO M3-32 TOHKOW OCHOBHOW OpOHH
HEBO3MOXKHO MX pa3MelnaTh Ha 0OCBBIX MarlnHax [6].

3alUTHBIN OJIOK MPEJCTaBIIET COOOM METaUTMYECKUM KOHTCHHEP pa3MepaMu:
mHHOU 250 mummumetpos, mmpuHod 200 MumumeTpoB u BeicoToil 50-200 mui-
JUMETPOB, C HATOJHHUTEIEM M3 KEPaMUKH W CTEKJIOIUIACTUKOB. JTO, KakK IMPaBUIIO,
JTMHENKa KOHCTPYKIIMOHHBIX MaTepUaoB, OCHOBY KOTOPBIX COCTABJISIIOT YIPOYHSIIO-
IIIUE JIEMCHTHI B BUJC BOJIOKOH, HUTEH MM CTEKJIOIUIACTUKOB. B MaHHBIX MaTepua-

JaX UCTIOIb30BaH d(PPEKT MHINBUTYTHHBIX CBOMCTB DJIEMEHTOB.
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JIns JaHHOTO METOo/a MPUMEHEHHS] B KaueCTBE HEMETANIMYECKUX MaTEpHUasoB,
UCIOJIb3YEeMbIX JUIsl U3TOTOBJICHUSI YHEPTOMOTIOMIAOIIETO 3JIEMEHTa, JIJIsl JOTOJHU-
TEIbHOTO OpPOHUPOBAHUS OCHOBHOTO KOpITyca, MHTEPEC MPEACTABISAIOT CTEKJIOIJIa-
CTUKU- MaTepuajbl, B KOTOPhIX B KQU€CTBE HAMIOJHUTENS UCIIONb3YIOTCS CTEKISTHHBIC
BOJIOKHA B BUJIE CTepkHeW nuamerpom ot 6 10 10 mmimumerpos. [noTHOCTH CTEk-
JIOTUIACTUKOB NpUMEpPHO B 4—4,5 paza MeHbIIE IOTHOCTH CTajld, HO MO MPOYHOCTHU

OHH HC YCTYyIIaroT 6pOHeBI)IM MapKaM CTaJIn.

Puc. 1. biox 1uHaMUYeCKOH 3aIUThI

Koprnyc koHTeliHEpa MOXHO TakK K€ 3amloJIHATh Kepamukoil. Kepamuueckas
OpOHSI SIBJISIETCS OJTHUM W3 MEPCIEKTUBHBIX OPOHEBBIX MAaTEPHUAJIOB, UCIOIb3YEMbBIX
JUIsi OpOHUpPOBAaHHS OOEBBIX MAIMH. JTO CBS3aHO C €€ YHHUKaJbHBIM (DU3UKO-
MEXaHMYECKUMH CBOWMCTBaMU. DU3HKO-MEXaHUYECKHE CBOMCTBA HEKOTOPBIX HAMOO-
Jiee MPUMEHSEMbIX KEPAaMUYECKUX MaTepUaoB, KOTOPhIE MOTYT ObITh UCIIOJIb30BAHbI
B KQYECTBE KOMIIOHEHTOB MHOTOCJIOWHOM OpPOHU, TaK M aKTUBHBIX YacTell OpoHeOOoH-
HBIX MOJIKATUOEPHBIX CHAPSIOB.

JIns KEpaMUKHU XapaKTEPHO COYETAHME MAJIOW TUIOTHOCTU C YPE3BBIYAHO BBICO-
KOM MPOYHOCTHIO, UTO MO3BOJIAET UCIOJIB30BaTh €€ B KAUECTBE OJHOIO U3 KOMIIOHEH-
TOB MHOT'OCJIONHON OpOHU OpOHETAaHKOBOM TeXHUKU. OJIHAKO, TaK KaK KepaMHKa SB-
JSIeTCSL XPYIKUM MaTepHalioM, OHa ne(opMupyeTcs TOJIbKO B YIPYro 001acTH, 1Mo
JTOCTIDKCHUH KPUTUYECKUX HAMPSDKCHWM OHA pas3pyIliaeTcsl MpakTHUecKu Oe3 mepe-
X0/la B TJIACTUYECKOE COCTOAHMUE. [10ATOMY TTpU MPOEKTUPOBAHUM 3AIUTHBIX CTPYK-
TYp C NPUMEHEHUEM KEPaMHUYECKUX JJIEMEHTOB BCErJa IPENyCMATPUBAIOTCS KOH-

CTPYKTHUBHBIC 1 TCXHOJOTHYCCKHUE PCIICHMA 110 JTOKAJIU3aluu HOpa}KCHI/If/'I. KpOMe TO-
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ro, Kak IOKa3bIBAalOT UCCIIEIOBAHUSA, IIPU BO3JAEHCTBUM PA3IMYHBIX CPEICTB MOPaKe-
HUSl HA CTOMKOCTh KEPAMMKHU OKa3bIBAOT BIMSHHUE (PAKTOPHI, CBA3AHHBIE C U3TOTOB-
JICHUEM TOBBIIICHHBIX TPeOOBAaHUI K TEXHOJOTHMYECKUM IpoleccaM MPOU3BOJCTBA
OpOHEBOI KEpaMUKHU.

CHmxenne 3((EKTUBHOCTH KUHETHMUECKUX M KyMYJSTUBHBIX OOEHpUIIacoB
IIPOUCXOJUT IO HECKOJIBKUM KPUTEPUAM. BO-TIEpBBIX, ITPEOAOJIECHHE NIEPBOU IIPETpa-
Jbl KHHETUYECKUM CHapsIoM (IyJieil) MOKET BbI3BaTh €r0 pa3pyllieHUe, Mo KpanHei
Mepe, yacTuuHoe cpabaTeiBanue. [Ipu 3ToM HAa OCHOBHOI OpOHEBOI mperpaae OyayT
BO3JICHCTBOBATh OCTABIIAsACS YacTh CEPACYHMKA U OCKOJKH. BO-BTOPBIX, IpH BO3-
JEeMCTBUM OCHOBHOM OpOHEBOI mperpanapl OyIyT BO3AEHCTBOBATh OCTABIIMECS YACTH
ceplieyHuKa U OcKoJKU. [Ipu Bo3aelcTBUM cHapsaa (IMyJu) B SHEPronoriamaroiem
JJIEMEHTE NPOUCXOAUT M3MEHEHHME B3aUMHOIO YIJIOBOIO IOJOKEHUS LIWIMHAPHUYE-
CKHX CTEepKHEH peiieTku. B pesynbrare, eciu cHapsia (IyJsist) TpoOuII MEepBhIA CIION
Iperpaabl U HE Pa3pyLIWICS, €CIM CHApsA[ CO BTOPBIM WM MOCHEAYIOIIUM CIIOEM
nperpajbl He pa3pymuThes. To oH OyaeT B3auMoIeiCTBOBATh YK€ B IPYIHX yCIOBU-
X, OyyT CUJIbHO U3MEHEHBI CKOPOCTh U YTOJI BCTPEUHU.

JlaHHBIN OJIOK JOIMOJHUTENBHON MAcCCUBHOW 3alllUThl BBIIOJHUT CIEAYIOIINE
GyHKINU:

— o0ecreueHue HaIeKHOM 3aIlUThI KOpITyca U OalllHu;

— o0ecrieueHue HaJIeKHOU 3aIUTHl IKUIIAXKa, JECaHTa;

— 3al[UTa OT BO3JIEUCTBHS MOpaXaromuxX (PaKToOpoB KPyMHOKAIUOEPHOTO U KyMy-
JATUBHOTO OPYKHS.

Co3nanmne 6poHEBOM Mperpajibl C HIMPOKKUM JTMAa30HOM CTENEHEH 3alUIEeHHOCTH
13 MIPOCTENIINX, IIMPOKO PACIIPOCTPAHEHHBIX MATEPHAJIOB, IEHIEBBIX U OTEYECTBEHHO-
ro IPOU3BOACTBA, JIETKO TPAHCHIOPTUPYEMOM M OBICTPOCHEMHOM, 00ECIIEYUT BBICOKYIO
MOMYJIIPHOCTh TAaKOW JAOMOJHUTENHHON OpoHU Ha PoccuiickoM phIHKE, a TaK e MOMO-
KET MPUHECTH OOJIBILION yCIeX Ha ClelraibHON BOSHHOM ONepaly Ha Y KpauHe.

Takue HaBecHbIe OJOKH JOMOJHUTEIBHON MAaCCHUBHOW 3aIlUThI pallOHAJIbHEE
BCET0 HCIOIb30BaTh KOMIUIEKCHO, TO €CTh HE OJUH OJIOK, a HECKOJIBKO OJIOKOB, pac-

MOJIOKEHHBIX PABHOMEPHO TI0 BCEMY KOpITyca OpOHETPaHCTIOPTEDPA.
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CxeMy pacmoyio)KeHHs KOHTEHHEPOB pallMOHAIBHEE BCETO YCTAHOBUTH IEpe]
3allMIAeMbIM OOBEKTOM OpPOHHU TaK, YTOOBI YyTrod MEXIy BEpOSTHOW TpacKTOpHeu
KYMYJISITABHOTO CPEICTBA MOPAXEHUS W HOPMAJIBIO K JIUIIEBON MOBEPXHOCTH KOH-
TeMHEpa COCTABIIAIO OT 95 710 85 MPOIECHTOB.

[Ipensiaraembie 3HEproracsiiue 3JIEMEHTHI JIOMOJHUTEIBHOTO OpOHUPOBAHUS
YCTaHABIUBAIOT Ha OpOHETPAaHCHIOPTEP B KoaudecTBe 12 MTyK B HOCOBOM 4YacTH, IO
38 mtyk mo 6opram u 10 mTyK B KOPpMOBOM YacTH OpOHETpaHCIIOPTEpA.

[Tpu mcmonp30BaHWUK MOAOOHOM 3aIIUTHI JAHHBIA OPOHETPAHCIIOPTEP CMOXKET
MPOTUBOCTOSATh KAMUOPY CBhIIe 14,5 MM KMHETHYECKUM U B OTICIBHBIX CIyYasx
KYMYJISITUBHBIM CHapsijiaM, UCXOJIsl UX ATOTr0, IOMOJIHUTENbHAs OpOHEBas 3alluTa mo-
BBICUT 3alIUIIEHHOCTh DKHIMMAKa W JIECAHTa OpOHETPAHCIOPTEPA MPU BBIMOTHECHUH
CITyKeOHO-00€BBIX 3a/1ayax.

Ha mopsiiok MOBBICUTCS MPOIICHT BBITIOJHEHHBIX 3a7ad, BpeMs pPEMOHTa, KOTO-
pO€ TPATUTHCS Ha MPHUBEIACHUS BOOPYKEHUS W BOCHHOW TEXHHUKH B TOTOBHOCTH K
MIPUMEHEHUI0, TOCTIE BBIXOJa U3 CTPOS Ha 1oJie 0051, 3HAUUTEITLHO COKPATUTHCS, TPO-
IIEHT OOEBBIX TIOTEPh CPEIH JTUIHOTO COCTAaBA 3aMETHO ITOBBICUTCS.

A B mepHo/]1 BBITIOJHEHUS CIIEIUATILHOM BOCHHOM OIepaluy Takas 3allliTa 0CO-
OeHHO HE0OXOoJMMa U aKTyasjdbHa, TaK KaK BPEMEHU Ha PEMOHT B 30HE BBITTOJIHCHHUS
3a/1a4 HE TaK MHOTO, J1a ¥ PECypCOB Ha TO, YTOOBI 3aMEHUTH 1 OJIOK HY>XHO Ha MOps-
JIOK MEHbIIIE, €XK€ JIM JIs TOro, YTOOBl MPOBOJUTH KANMHUTAJIBHBI PEMOHT OpOHE-

TpaHCIOPTEpA.

Puc. 2. Bponerpancrnoptép ¢ 6;10kaMu JOTOJHUTEIBHOM ITACCUBHOM 3aIUTHI
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