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CoBpemeHHbIE OypOBBIE MAILIMHBI JAJIEKU OT COBEPLICHCTBA. DTO CBA3aHO C HAJIUYHU-
€M B UX KOHCTPYKLIMM MHOTOUYHMCIIEHHBIX IIPOOJEeMHBIX MecT. Tak Hampumep, A yBelIude-
HUS TIyOMHBI OypeHHsl HEOOXOJUMO YBEJIUYMBATh JJMHY MAauThl, a IPU YBEJIUYEHUU CO-
NPOTHUBIICHHUS OypeHUs, PEaKLsl TPYHTA MepelacTcs Ha METAUIOKOHCTPYKIUIO BCE Malllu-
HbI, YTO BBIHYXKIA€T JeJlaTh €€ JI0CTaTOYHO MeTayioeMKkoi. /la u cam mpouecc OypeHus
MMEET )KECTKOE IPOTUBOPEUYUE, KOTOPOE 3aKJII0YaeTCs B TOM, YTO IPH YBEIWYEHUU TIIy-
OuHBI OypeHMsl, yBEIMUUBAETCS SHEPro3aTpaTHOCTh, CBA3aHHAsl C YBEJIMYEHHUEM CHJI COIPO-
THUBJICHHUSI TIEPEMEIICHUIO TPYHTa U YCWIMK pe3anus. [l yCTpaHEHHMs TUX HEAOCTaTKOB
MCIIOJIb30BAIMCh HEKOTOPBIE IIPUEMBI pa3pEIICHUs IPOTUBOPEUNI, XOPOILIO U3JI0KEHHBIE B
TPU3. Huxxe mnpuBeneHbI ONMCAHUS IBYX KOHLENTYAJIbHBIX PEIIEHUHN, B KOTOPBIX TOCTHUXKE-
HUE LIeJIU Pa3BUTHS OCYLLECTBIISIETCA C IIOMOILBIO AKTUBU3ALUU PECYPCOB.

[TonyyeHne cKBa)KMHBI MEXaHUYECKHM CIIOCOOOM OypeHHs C TIOMOIIbIO TOJBKO BHYT-
pUCHCTEMHBIX pecypcoB Ha ypoHe MKP.

Crioco0 nosryyeHus: CKBaXUHbI ITyTEM pe3aHUsl TPYHTA.

IIpeqaraercs paspyleHus IpyHTa pa3pe3aHueM, pa3aelIeHUEM YaCTULl TPYHTa IIyTeM
METAJUINYECKUX, CIIEIIMAIbHO U3TOTOBJICHHBIX HACaI0K Ha Oyp.

Tab6mn. 1. IlocnenoBarenbHOCTh Pa3pabOTKH KOHIETIIUN

Conepxanue mara Pe3ynbrar mara
dopMyIHpOBKa KITFOYEBBIX 3a/1a4 Kaxk nepenars peakmuto 6ypa Ha TpyHT?
{aK OCyIIECTBIATH OECIPEPHIBHOE TPAHCIIOPTUPOBA-
HUe rpyHTa’?
Pemienue kimroueBbIX 3a/1a4 PeakTuBHOE OceBoe ycuiMe nepeaeTcst Ha CTEHKU
CKBaKHH.

TpancnopTupyromuii KOHBEHE.

ObocHoBaHue uaeH [TpumeHNM DneKTpOoruapaBIndecKuii 3PPeKT
IOTkuHa. [Ipuem «Marpemka»

Jannas OypoBasi MamiMHa paboTaeT MO MPUHIUILY AJIEKTPOTrUapaBIndeckoro s¢dexra
JLA. YOTKuHa yTéM npeoOpazoBaHMsl IEKTPHUECKON SHEPTUU B MEXaHUUYECKYIO SHEPTHUIO.

BbypoBas MammHa coCcTOUT:
-peoOpa3zoBaTesb JIEKTPUUIECKOTO TOKA 1101aBaeMoro Ha Oyp.

-pabounit opran (Byp) cocTouT: ToNKaoUMe U yIepKUBAIONIUE KOJbIA 3aMOJHEHHbIE
BOJIOW, Ha KOTOPBIE U NONAETCA dNEKTpUYECKH TOK. KommuecTBo kouen 3a1a€Tcsl INIOTHOCTBIO U
IIPOYHOCTBIO TPYHTA; pexyllas KOpoHKa. TonKamolue U YASpKUBAKOIIHAE KOJIBLA COCTOAT U3
matepuana, Kevlar™, umeer npo4HOCTh B IATh pa3 BbIIIE CTAU, IPU STOM MaTepHall sBIsETCS
O4YEHb JIETKMM. B HacTosIee BpeMs CIpOC Ha HTOT NPOAYKT B MUPE PACTET, IIOCKOJIBKY €ro
JIETKOCTh M IPOYHOCTh JIEJIAIOT €ro NMPUMEHEHUe 3HepreTudecku 3¢ pekTuBHbIM. Pacimpenue
npousBocTBa Kevlar™ xommnanuu DuPont yBenmuuuT MOIIHOCTE MUPOBOTO IIPOU3BOJICTBA ITOTO
nonuMmepa Oonee ueM Ha 25%. [lomumo storo, DuPont yxe mnBecTupoBana Oonee 50 miH
JIOJIapoB B yBenuueHue Boiycka Kevlar™ Ha cBoux JeiicTByromuMX 3aBojax B mrate Bupmku-



Hus u B CeBepHoit Upmanaun. Cxema matepuana Kevlar™ mnpeacrasnena Ha pucyHke 1. Ypas-
JeHrue OypoBbIM pabo4YuM opraHoM BeinonHsercs DBM. Cxema AuHaMU4ecKoro OypeHus moka-

3aHa Ha PUCYHKE 2.

Fibers & Resin
0 and 80 degrees
Film

Puc. 1. Cxema matepuana Kevlar™,
JlocTOMHCTBA TIPEIIORKEHHOTO criocoba: 1) BO3MOKHOCTH 0TOOpa HATYpaJbHBIX 00pa3-
[[OB TPYHTA JIJISl COCTaBJICHHs T€OJIOTUYECKOTO pa3pe3a M UX BCECTOPOHHEro u3ydeHus; 2) Ona-
TONPUSATHBIC YCIOBUS JJISI BCKPBITHS M MCCICAOBAHUS BOJOHOCHBIX W HE()TEra30HOCHBIX TOPH-
30HTOB; 3) BO3MOXKHOCTb OypeHHs CKBaXXHH B 33/IaHHOM HAIpPaBJICHHUH.

HenocratkaMu SBIISIFOTCA: 1) HU3HOC pa6oq1/1x QJIEMCHTOB MMOPOA0PpaA3pyIIAOIINX UHCTPY-
MCHTOB, HpI/IBOIISIHII/Iﬁ K HGO6XOI[I/IMOCTI/I €0 3aMCHBI.

Crnenyronue maru pa3zpadoTka 0ypa uist paboThl ¢ TOPHBIMU TTOPOIaAMHU.

Puc. 2. Cxema nuHAMHUYECKOTO OYpEeHUSI.
1.BypoBas koponka, 2. CoennHSIOIMHI 3JIeMeHT, 3. OnopHsele kosbla, 4.1 pyHT
5. IIpOBOJTHHK 3JIEKTPUYECKOTO TOKA.
[TonydyeHnne CKBaKUHBI THIPOJIUHAMUYECKUM HUMIYJIbCOM OypEeHHS C MOMOIIBIO TOJIBKO
MUMEIOLINXCS PECYPCOB.
Crioco6 nmony4deHus CKBaXXHHbI MyTEM pa3pylLIeHHs TOPHOM MOpoIbl (KOHLIENINH 2)

Hpe[[ﬂal"aCTC}I paspymcHuAa POpHOﬁ mopoabl TMAPOANHAMHUYCCKUM UMITYJIBCOM, pa3Jiciic-
HUEM 4aCTUI FOpHOﬁ IMOpOoAbI MYTEM HAIIPABJICHHOI'O }IeﬁCTBHH BOJBI U SJICKTPUYCCTBA.



Ta6u. 2. [TocaenoBaTenbHOCTh Pa3padOTKH KOHIEHITAN

Conepxanue mara Pe3ynbrar mara

Kak nepenarp peakuuio Mautsl Ha Oyp?

@opmynupoBKa KIHOYEBBIX 3a/1a4 | Kak 0CyHIECTBIATH OeCPEPLIBHOE OYPEHHs TOPHON
opoib1?

Paspymenus ropHON OPOABI UMITYJIECOM
Pemenne xkiro4eBsIX 3a1a4
AIIEKTPOTUIPABINYECKOTO 3P peKTa.

. [TpumeHnM 3meKkTporuapaBInaeckuit 3 dexr
O6ocHoBaHue uaein
IOtkuna.

DNEeKTpOruApaBInuecKoe OypeHue, Ipu KOTOPOM 3JIEKTPUUECKas 3HEPIHsl HEMOCPEACT-
BEHHO B caMOM 3a00¢€ MepexoAUT B MEXaHUYECKYIO padoTy, pa3pylias rOpHyIO OpOaY, SBISET-
Csl NMPUHIUIHAIBHO HOBBIM cIIOCOOOM OypeHus. [lias ero ocyuecTBieHMs] IpeJHa3HAYEHBbI,
JNEKTPOTUIPABINYECKUE Oypbl pa3IM4YHBIX TUIIOB u MO UK.
B 3aBuCHMOCTH OT KOHCTPYKIIMHU, U HAa3HAUYEHUS Oypa dJEKTPOIOB B Oype MOKET OBITH JBa MU
HECKOJIbKO; OHM MOT'YT OBITh HENOJBM)KHBIMM, BpAIIAIOIMMHUCS, a TaKXKe COBeplIaTh Koseba-
TEJbHBIC JBWKEHUS. J[BUYKEHUE 3JIEKTPOJOB MOXKET, OCYILECTBIATHCS JMOO OT MOCTOPOHHETO
UCTOYHUKA (IBMDKUTENS), JIMOO 3a CUET SHEPrUU INPOXOJsIied BOAbl, JIMOO CUIION AelcTBUsS
caMHX 3JIEKTpOruaApaBiIndeckux ymapoB. CunoBas ycraHoBka (DI'PJl), muraromas Oyp, MOXKeT
ObITh, KakK Ha3eMHOM, TaKk U HOTPYKEHHOM.
BypoBast KopoHKa, MOXET BBIITOJHATHCS KaK CHJSIICH HAa OypOBOil BBOJOB BOAHOM IITAHTE, TaK
U IpsIMO Ha oOca/iHOM TpyOe WM BHYTPH Hee, WM >Ke NPOCTO MOJABELIMBATLCSA Ha Tpoce. bypo-
BOI1 CHapsi/| BHIMOJHSIIOT TAKXKe, U B BUJIE «TOPIENbI», COBMEIIatolell 00pa3oBaHHe CKBAaXHHbI C
npoleccaMy YIJIOTHEHHsI TPYHTA U 3aKpeIyIeHHUsI CTEHOK CKBaXKHHBL. CxeMa OypeHHs THJIpOoau-
HaMHUYECKUM MMITYJIbCOM IPECTaBI€Ha HA PUCYHKE 3.

JlocTonHCTBa MpeuiaraeMoro crnocoda: 1) BO3MOKHOCTh 0TOOpa HaTypaJIbHbIX 00pa3IoB
IPYHTa JJIsl COCTaBJIEHUS T€0JIOTHYECKOr0 pa3pe3a U UX BCECTOPOHHEro U3yueHwus; 2) Oxaromnpu-
ATHBIC YCJIOBUS IJIs1 BCKPBITUA U UCCICAOBAHUSA BOJOHOCHBIX M He(i)TCFaSOHOCHI)IX TOPHU30HTOB;
3) BO3MOKHOCTh OypeHMs CKBa)XXMH B 3aJlaHHOM HamnpasieHuu;4) Vckiodaercss n3HoC OypoBoit
HaCa/IKH.

Henocratkamu sBisitorest: 1) HU3kuit K03 GULIMEHT UCTIOIb30BaHMS SHEPTUH;

Puc. 3. Cxema OypeHust THAPOANHAMHYECKUM UMITYTIBCOM.



1. Kuakocts, 2. Dnekrpoasl, 3. ['opHas nopona 4. 9bY, 5. [IpoBoaHuk.

B nannoii pabote npemioxkena HoBas OypoBas MalInHa. B KOTOpo#i coKpararTcs MHO-
rHe HexernarenbHble 3()(EKThl: Takue Kak M3HOC Oypa, CIO0KHOCTb KOHCTPYKLIHH, TOSBUIIACH
BO3MOKHOCTh HEOTPAaHUYEHHOTO HOTPYKEHUsI OypOBOr0 MHCTPYMEHTA, BO3MOXKHOCTH COBEpILIE-
HHE YIJIOBOTO MOBOPOTa pabovyero opraHa npu OypeHUH CKBaXHHBI, © MHOTUE ApYyrue (yHKIIHH
C KOTOPBIMHU HE CIIPaBJsLIach MPEIIIeCTBYIOIUE OypoBble MalIMHBL VM Ha KOHEI| caMblif TIaB-
HBII HeXeNaTeNbHBIN 23PQEKT - UCKITIoYaeTcs mpodiemMa u3Hoca paboyero opraxa.



