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AHA/IM3 CVIIECTBVIOILIHX HAITPAB/IEHHH
IOBBILIEHHSA PECYPCA OIIOPHBIX Y3/10B
HIHEKOBOI'O CTABA MAIIIMH
ITOPH30OHTA/IBHOI' O BYPEHHHA
PaccMoTpeHp! BOSMOKHOCTH COBEpILIeHCTBOBAHHA ONOPHbIX YIOB LIHEKO-
BOro 6GYpOBOro CTaBa, HarpaB/l1eHHble Ha IOBbIILIeHHEe pecypca, MOALMIT-

HHUKOB KadeHHsl, HeOOC/TyXXMBaeMbIX B IMPOCTPAHCTBE OYPHMBIX CKBAKHH.
KnroueBble crioBa: IHeEKOBoe OypeHHe, OIMOPHBIA TOAUIMITHHKOBBIH

y3e/1, pecypc.

n PY COBpeMeHHOM YpOBHe PasBHUTUS TeXHHUKU paboTo-
CIOCOGHOCTh TIOAUIMITHUKOBBIX Y3710B  OYPOILIHEKOBOTO
060pYAOBaHKA MOXKeT ObiTh IMOBBIICHA 33 CYET COBEpIIeHCTBOBA-
HUA YIVIOTHHUTE/IBHBIX YCTPOMCTB Al 3(p(eKTHBHOM  3allHThI
(PPUKLIMOHHOM 30HbI TIOAIMITHUKOB OT BO3ACMCTBUS OKpYIKalollei
Ccpedbl, a TaKXKe pallMOHA/IbHbIM MPUMEHEHHeM CMa3OuHbIX Mare-
pHaZIoB U CIIOCOOOB CMa3KH MOALIMITHHKOB.

Bornpocbl  pa3paGoOTKM KOHTAKTHBIX YIZIOTHUTE/TbHBIX — YCT-
POMCTB BpalllalOUIMXCs 3/IeMEHTOB M3/10KeHbl B paboTax [1 — 2].

Hcnonb3oBanve ansi M3roTOBNEHUS YIVIOTHUTE/BHBIX Y3/10B
3/1aCTOMEpPOB CO34aeT YCIOBUS TOMHOM MAacCCHBHOCTU abpasHBHBIX
Yactiu. B HenocpeactBeHHOE COMNPHUKOCHOBEHUE C AeTa/blo BCTY-
NalOT TOHKUE CTeHKHU fiueeK, COo3aalollie B KOHTAKTe He3HauMuTe/lb-
Hble HanpsxeHus. DoabliMe HaTArM Mpy Ynpyrux zaedpopMalrax
3nactoMepa 06eCreynBaloT AMUTe/IbHOCTh KOHTaKTa B 30HE repMe-
TH3aLMK. [Ipy 3TOM BO3MOKHO YBe/MueHHe MOBEePXHOCTH KOHTaK-
Ta, 4yTo eule 6onee 3aTpPyaHSAET NMPOHUKHOBEHHE UYaCTHL B YIVIOT-
HAeMbIi y3ern. ['epMeTUsUpYIOLINI 371eMeHT A0/MKeH ObiTb HaaekKHO
3alllMilleH OT MOBpeXAeHUs], MTOCKO/IbKY 371acToMep MpeaHasHayeH
4nA 3azepxaHUA MaZloro KO/MMyecTBa YacTvll cpeabl. Ha puc. 1
TIpMBesieHa OTHOCHTE/IbHAsA CTOMMOCTb HEKOTOPBIX BH/IOB KOHTAKT-
HbIX YI/IOTHeHui.
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Puc. 1. OTHOCHTeIbHAasA CTOHMOCTb HEKOTOPbBIX BHAOB KOHTAKTHBIX VII-
/IOTHEeHHH ’

BornpocaM uccrienoBaHys, KOHCTPYMPOBAHUA U 3KCI/IYATaLIMM
repMeTHU3UPVIOIIMX YCTPOMCTB OECKOHTAKTHOTO THITA IMOCBSIEHb
pabotsl [3 — 4].

Ha puc. 2 npuBeneHa oTHOcHUTe/lbHasi CTOUMOCTb HEKOTOPBIX
BUIOB OECKOHTAKTHBIX YIIZIOTHEHHH [3] B YC/IOBHSAX ME/TKOCEPUMHO-
ro IMPOM3BOACTRA.

HaumMeHee TpynoeMKHMU U AeliieBbIMU YIIZIOTHEHUAMH GECKOH-
TAKTHOTO THIIA SB/IAIOTCA Lie/ieBble paauasnbHble, 1abUPUHTHBIE W
BHMHTOKaHaBoYHble. [IpyMeHss 3TW YIZIOTHEHUS B COYETaHMH C 3a-
UMIIeHHBIMU TTOAIMITHUKAMH, MOXKHO TO/YYUTh ONTHUMA/IbHBIE C
TOYKH 3PeHHs CTOMMOCTH U 3¢pEeKTUBHOCTH Y3/l TPEHUsl. AHAMUE
PaboTOCNIOCOBHOCTY KOMOMHHMPOBAHHBIX YIIZIOTHEHU!M TTOKa3biBaeT
HX BBICOKYIO 3ddekTBHOCTb. OmHAKO, BC/IEACTBHUE COXKHOCTH
KOHCTPYKLIMH, BBICOKOM CTOMMOCTA W OO/MBIIMX TabapUTHBIX pas-
MepoB 06/1acTb UX NMPUMEHEHUs] OrpaHUYMBAETCH ClIeLIM(pHUUeCKHMY
Y3M1aMH TpeHHsl C HeOpAUHAPHBIMU NapaMeTpaMH 3KCII/IyaTaLvH.
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Puc. 2. OTHOCHTeIbHasi CTOHMOCTb HEKOTOPbIX BHAOB GECKOHTaKTHBIX
YN/IOTHEeHHH

Bonbiioe BAMsHWe Ha AOATOBEUHOCTb MOALIMITHUKOB OKa3bl-
BaeT X CMaska. [ IpeaoTBpaillieHre CXBaTblBaHHUS MHUKPOBBICTYIIOB
KOHTAKTHPVYIOIIMX TTOBEPXHOCTENM B KOMIIEKCE CO CHHXKEeHUEeM
TPeHHs MO3BO/AIOT M30exkaTh M3HOCA TPYIIMXCH T[MOBEPXHOCTeH.
Cmaska MOxeT TakkKe BBITOMHATb (PYHKLIMM 3AIUMTHI MTOBEPXHO-
CTel OT KOpPPO3WM M BO3/CWUCTBUS TeMIlepaTypHBIX Mo/1eH, yac-
THYHOTO TpeAOTBpalleHUs ToMNagaHusa B Y3/bl YaCTHLL OKpYKalo-
men cpeasl [5].

CMaska MOAMMITHUKOB KHUAKUMH MAac/laMM XapaKTepHu3yeTcs
OOCTYIHOCTBIO, /IeTKOCTHIO  peariv3allii, aHTUKOPPO3HMOHHBIMU
CBovictBamMu. OaHaKO BC/1e[CTBUE BO3MOXKHOCTU BbITGKaHUS H3
KOPITYCOB Y3/10B BO3HMKaeT HeOBXOAUMOCTh ITpHMeHeHus 6Gornee
C/IOXKHBIX YI/IOTHAIOMIMX YCTPOMCTB U 6071ee YacTOro MOTIO/HeHUS.

45



Mcnons3oBaHye MNMacTUYHBIX CMA304HBIX BelleCTB I103BO/SAET
YaCTMYHO TMpeaoXpaHATh (PPUKLMOHHbIE 30HbI MOAUIMITHUKOB OT
BO3/ICHICTBUS TeMIiepaTyphbl U B/lark, AaeT BO3MOXKHOCTb YMEHbIIUTh
pasMepbl, CHU3UTb CTOMMOCTb TMOAIMITHUKOBOTO Y3/la W CO3aaeT
MPeariocb/IKM K YMEeHBIIeHHIO pacxo/a CMa304yHbIX MaTepHalsioB,
YIMPOLIeHHIO 0BCAYKHUBaHUs [6].

[ns ycnoBri paboThl CMAa304YHBIX MaTepPHa/IOB B MOALIMITHUKAX
KayeHH s XapaKTepHa KpaTKOBPEeMEeHHOCTb AeHCTBHSA 3HAUMTe/TbHBIX
Harpy3ok. B aTux ycroBUAX 47151 MOAMMITHAKOB KaueHHs Ke/aTe/lb-
HO MMeTb CMa30oyHble MaTepHvasbl ¢ OO/BbIIMM BpeMeHeM perakca-
UMK HanpsikeHuit [7]. [TepcrieKTMBHBIM Harpap/ieHreM YAydIleHUs
CBOMCTB II/IaCTUYHBIX CMa3OK fB/IfETCA IpHMEeHeHWe Pas3InyHbIX
Harlo/IHUTe1ey Y IMPUCaaoK.

B nnactyuHble cMasky BBOAAT TaKkKe pa3/IMyHble M0 COCTaBY U
MPOUCXOXKACHUIO Haro/HUTeMH, obnadaolie, Kak IPaBuiIo, Coo-
CTBEHHOHM BBICOKOM CMa3o4YHOM CrocoGHOCThIO. BBeneHve Harmorr-
HUTenlel TpecrienyeT pasHOOOpasHble Lielr, B 4YHC/Ie KOTOPBIX
yAyylieHHe CMa3o4yHOM CMOCOGHOCTH, TMOBbILIEHHE repMEeTU3UPYIO-
IIMX CBOMCTB, YBe/MUYeHWe IMPOUYHOCTH CMasKH, YMeHbleHHe Bbi-
[aBVBaHUA ee U3 Y3/I0B TpeHHs, MOBbIlIeHHE TepPMOCTOMKOCTH,
CHWXKeHHe KoadhpyrLMeHTa TpeHus. B kayecTBe HaronHuTene vc-
MO/IB3YIOT MPUPOZHBIe C/IOUCTble MaTepuarbl, CY/IbUIbl, CeneHU-
[bl, HUTPUZABl K MOAWABl HEKOTOPBIX METa/l/IOB, a TaKKe a/lloMOCH-
avkatel. Ocobyio IpyIy COCTAB/AIOT BbICOKOAWCIIEPCHBIE KO/I/10-
WAHble MATKWe MeTa/l/lbl U OKCHAbI MeTasiioB. B uucne opraHyue-
CKMX BBICOKOMO/ICKY/IAPHBIX A06aBOK — MOMHOMeUHbl KPUCTa/l-
MIMYeCKOTro CTPOeHHs, aMopdHble KaydyKOoIroAOOHbIe IO/MMEpHI,
TepMOIVIaCTUYHbIe CMO/IbI (TPUPOAHBIE U CHHTETHUECKHE).

Henocratkamy cMasbiBaHMsI T/IaCTHUHBIMM CMA304YHbIMM  Mare-
pHasiaMy crieyeT CUMTaTh: OTHOCHTE/IbHOE YBe/MdeHHe ToTepbh Ha
BHYTpeHHee TpeHHe, TPYAHOCTb KOHTPO/IS 3a COCTOSAHUEM CMa3OuHO-
ro MaTepvasa, 3aTpyAHEeHHOe IpeayripeaeHre aBapUHMHBIX CHTYa-
LIMH, CBA3AHHBIX C BO3MOXHBIMU 3a/MpaMH M 3aK/IMHMBAHWEM [0/
IIWIMHUKA CAIYYMaMHBIMU 3arpssHEeHHAMH, LIMPKYAMPYIOIMMI B CMasKe.

HekoTtopble yc1oBHs paboThl OOBEKTOB TEXHWKU HCK/IIOUYAIOT
BO3MOXHOCTb MCIIO/Ib30BAHUA XKUAKMX U T/IAQCTUYHBIX CMA30UHBIX
MateprasnoB. ObecriedeHre MOAMMITHUKOBBIX Y3/I0B CMA3KOM B I10-
NOOGHBIX YCIOBUAX BbI3BA/I0O HEOOXOAMMOCTh MPHMEHEeHUs TBepabiX
MaTepHasioB, 06/1aaloMX CMa304YHOM CIIOCOGHOCTHIO.
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K Haubonee pacrpocTpaHeHHbIM TBEpPAOCMA30UHbIM BellecT-
BaM OTHOCATCH rpadput — MpHpoaHas opMa yrziepoaa C rekca-
rOHa/TbHOM KPUCTA/ITMUECKOM pellleTKOM, o6pa3oBaHHOM psaaoM Oa-
3MCHBIX T/IOCKOCTeM, a TaKkKe AWXaZlbKOTeHW/bl MepeXxOHbIX Me-
TanioB (Hanbonee pacrnpocTpaHeH MoSy), HMerole CXOAHYIO
KPUCTA/IMYECKYIO CTPYKTYPY C BecbMa Maslo ITOBEPXHOCTHOM
sHepruen Mnnockocrert 6asvca. MccnenoBaHHsA MOKa3blBalOT, UTO
Hauboriee npuemnaeMbl MOAMMITHUKYA, B KOHCTPYKLIMHM KOTOPBIX MC-
MO/NB3YIOTCA YI7ierpadpUTOBble MaTepUasibl, UMelolle Maslblid U3HOC,
HU3KUM KO3 @ULIMEHT TPeHHsl, BBICOKYIO TerVIOCTOMKOCTb U TeIl-
IOTIPOBOAHOCTb, HEBBICOKYIO CTOMMOCTb.

[IpriMeHeHHe TBepabIX CMa3OK B MOAIIMITHUKAX BO3MOXKHO B BU-
[e TIOpOLIKa, TMOKPBITHA, KOHCTPYKLIMOHHOTO Marepuasa. Paimo-
Ha/IbHBbIM SIB/SETCA UCTIO/b30BaHKe TBepAOCMa30yHbIX MaTepHaZioB B
BUe TOHKHX TMOKPBITHI, MPOYHO 3aKpervieHHbIX Ha paboyrx Io-
BepPXHOCTAX TpuboconpsKeHHd. [ Ipy 3TOM NMOKpbITHE MOXKeT HaHO-
CUThCH HeroCpeACTBeHHbIM HaTUpaHWeM AeTaznel, B BUae CYCIIeH3HU
C Toc/eayIoIM UCTIapeHreM /1eTy4ero pacTBOpHTe/sl, rasor/iaMeH-
HbIM Harlbl/IeHHeM, KaTOAHBIM paclibl/ieHHeM, BHeApeHUeM TBepaoi
CMa3KH B MOBEPXHOCTHBIM C/I0M C MOMOIIBIO Y/IBTPa3BYKOBOIO HMHCT-
pPYMeHTa, AeTOHALIMOHHBIM HarblzieHHeM. ViMeroT npuMeHeHre TBep-
Z0CMa304Hble TTOKPBITUS CO CBA3VIOLIMM BelleCTBOM.

CnoX)HOCTb W/ HEBO3MOXKHOCTb BOCCTAHOB/IGHHs TTOKPBITUI B
rpollecce 3KCI/IyaTalliu Y3/10B TPeHWs OTrpaHHYMBaeT MX IpHMe-
HeHue. K HemocTaTkaM aHTH(PHKLMOHHBIX TOKPBITUH creayeT
TaKXKe OTHECTH UYYBCTBUTE/bHOCTb K aOpasMBHOMY HM3HOCY, BbI3bl-
BaeMOMY TBep/bIMH YacCTULIAaMH HM3BHE M COOCTBEHHBIMU MPOAYKTa-
MH paspylieHus.

[lpyMeHeHre TBepabIX CMa3oK B MOPOIIKOOOPA3HOM BHE Or-
PaHWUYMBaETCA Ma/lbiM CPOKOM MX CAYXKOBbl. DTO CTUMYAUPYET MOSB-
7leHHe Pas/NYHbIX MeTOAO0B TPAHCIIOPTUPOBAHHUS TBEPAOCMa30UHO-
TO MOpOIIKa A/ BOCTIO/THEHHS HYXKHOTO KO/MYeCTBa B 30He Tpe-
HUSA Y ynaneHus ero MsObiTKa. ObecriedyeHre paboTOCNIOCOOHOCTH
MOAMIMITHMKOB KadeHWs1 C TOPOIIKOBOM CMa3KoM TpebyeT crieLu-
A/BbHBIX KOHCTPYKLIWI Y3/10B TPEHH. .

CymectBeHHOe yBe/MUeHHe [IONTOBEUHOCTH TMOALIMITHUKOB
KaueHuss MoxeT OblTb AOCTUIHYTO IIPHM MCIO/IB30OBaHHUM pPOTa-
TIPUHTHOrO MeToga MoAayv CMa3kHh BO (PPHUKLMOHHYIO 30HY, KO-
TOPBIN peanuayeTcs MpU TPEHHUH TBEPAOCMAa30YHOTO KOHCTPYKLIM-
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OHHOTrO MaTepvasia MO CMa3blBaeMo¥ MoBepXHOCTU. [Ipu 3ToM
TBepJasi CMa3Ka I104 AeMCTBHeM MeXKMO/eKY/ISPHBIX CHU/ TMepeHo-
CHUTCSl Ha KOHTaKTHPVIOIIYIO MoBepxXHOCTh. OTMeUeHO, UTO OAHUM
M3 OCHOBHBIX YC/IOBHM 0/TOBEUHOM paboThl CaMOcCMasblBalollle-
rocs NMOALIMITHUKA AB/IfeTCA CO3AaHWe AOCTaTOYHOro 3araca cMma-
3bIBAlOIEro MaTepvasa ¥ BO3MOXKHOCTb ero MorllazaHds Ha Bce
TPYIIMECs [MOBEPXHOCTH.

[TonoxurensHble CBOMCTBA TBEePAOCMA3OYHBIX KOMITO3WLIMOH-
HBIX MaTepUa/ioB, MMEIOIIMX TTO/TMMEPHYI0 OCHOBY, CIIOCOOCTBOBA-
M1 BBITECHEHHIO UMH C cepearHbl 1960-X IT. B. LIBeTHbIX MeTa/l/IoB
KaK MaTepua/ioB /s W3TOTOB/ICHHS CerapaTopOB [MOAIIMITHHKOB
KayeHus. OTeuyeCTBEHHOM TMOAMMITHUKOBOM [MPOMBII/IEHHOCTHIO
ObI/1 OCBOEH BBIMYCK TMOALIMITHUKOB KaueHKsl, CerapaTtopbl KOTOPBIX
COBMeIIAlOT pAA (PYHKLIMKA. TaKOBBIMU SBAAIOTCHA, B UYACTHOCTH,
noamwmnHUKK rcrnonHeHuss EC17, koTopble mnpeacTaBasioT coOoi
MOAMMITHUKMU 3aKPbITOTO TUIMA, B KOTOPBIX I71aCTMACCOBBIN cerapa-
TOP OAHOBPEMEHHO BHITMO/MHACT Po/b YriioTHeHHss. OH COCTOUT U3
[BYX IO/1yCerapaTopoB, U3TOTOB/IGHHBIX /INTheM 101 [IaB/IeHHeM U3
TePMOI/IACTUYHBIX aHTU(PPUKLIMOHHBIX TTO/TMMEPHBIX MaTepUasioB 1
MMEIOIIMX CH/IOBOE 3aMblKaHWe C TerlaMM KaueHus. Porb yriioTHe-
HUfl BBIMO/HAIOT KO/IbLIEBble 3/1aCTUYHBIE BBICTYITBI Ha [MOBEPXHO-
CTAX BHYTPEHHero M HapyKHOIO AMAaMeTPOB IO/ycernapaTopoB.
CoBMelleHre ABYX (PYHKLIMM YIIPOLIAeT KOHCTPYKLIMIO, TeXHO/IO-
TMIO M3rOTOB/IGHUS] U 3KCI/IYaTallMiO B TeX e YC/AOBUAX, UTO U
MOALIMITHUKOB C YIIZIOTHEHUSIMH.

Cnenyer OTMeTUTb, UTO WCIO/IB30BaHHE TMOAIMITHUKOB C CaMO-
CMa3bIBAIOLIMMKCS TO/MMEPHBIMH CerlapaTopaMi MMeeT P CrieLy-
dryeckux ocobeHHocTer. Tak, yBeMueHre Harpy3oK Ha cerapaTtop
B MeCTaX ero KOHTaKTa C GasHpVIOIMMU [TOBEPXHOCTAMH W Te/laMU
KaueHus,, HecOa/laHCUPOBAHHOCTb CH/I TIPUBOAAT K 3HAUMTE/IbHBIM
nedopmMaumaM. [ loBbllleHHast CKOPOCTb CKO/bKEHHUS] B MeCTax KOH-
TaKTa NMPUBOAWT K MHTEHCU(HMKALIMKM M3HOCAa MaTepuasa ceraparo-
pa, pas3pylleHHIO ero repeMbluek M OTKasy IMOAWMIHUKA. [1o 3TuM
NPUYKMHAM peKOMeHayeMoe aB/leHHe B KOHTaKTe cerapaTop-KO/bLIO
orpaHnurBaioT BeanurHor 0,35 MIla, mapuk-cermaparop — 0,015
MI'la. HanpsikeHHbIl TerzioBoi pexuM paboThl OrpeaensieTcs Ma-
IOV TervIoNpOBOAHOCTBIO 0Opa3yeMbIX Ha IMOBEPXHOCTAX KaueHUs
MO/IMMepPHBIX TVIGHOK, BCAEACTBUE Yero Ha/MyeCTBYeT KOHLIeHTpa-
LIMSA Ter/IOBOM SHEPrMM B MUKPOOOBEMax, IMpU/eraiolmx K I/iolas-
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KaM KOHTaKTa. M36bITouHOe M7IeHKOOOpasoBaHHe MPHUBOAWT TaKke K
BO3PACTaHHIO MOMEHTa TpeHHs TMOAUIMITHMKA C [OC/eayiollMM ero
OTKa30M M3-3a 3aK/1vHMBaHHA. HenoctatouHoe rneHKoo6pa3oBaHue
NPUBOAMT K OTKa3y MNOALIMITHYKA, BbIpazkalolleMycs B CXBaTbIBaHUHM
[LIAPHKOB M KO/ell € MOoC/eyIOUM I7TyOUHHBIM BbIpbIBAHHEM MeTasl-
n1a 1 0Opa3oBaHKeM CeTKH Me/IKHX TpeIlMH Ha MOBepXHOCTH Ko/ell —
TaK Ha3blBaeMbIM CYXHM TTUTTHHIOM [8].

[ToBblllieHHe KOHCTPYKTUBHOM MPOYHOCTH U Hecylllei Criocoo-
HOCTH TIO/IMMEPHBIX CaMOCMa3sbIBAIOIIMXCH CerapaTopoB IOALIMII-
HUKOB KauyeHHs MOXKeT OBbITb OCYIIeCTB/IEHO 3a cyeT MpHMeHeHHs
apMHPOBAaHHBIX I/IACTUKOB — aHTH(PHKLIMOHHBIX IO/MMepOB, YII-
POUHEHHBIX apMHPYIOMMK MaTepHasiaMi B BHe AWMCKPETHBIX M
HellpephIBHBIX BO/IOKOH (YI7IepOAHBIX, OOPHBIX), KIYTOB, /IEHT,
POBHHLIBI, CeTKH, TKaHH, a TakkKe OTAenbHbIX YacTHL. B KauecTe
TaKUX MaTepHaZioB MOTYT BBLICTYIMATh METa/llbl, HeMeTa/l/lbl, MHUHe-
paribl, TYrorviaBkue CoeMHeHHs .

OmHyM M3 KOHKPETHBIX TMPUMEpPOB IMOAOOHOrO MNpHMEHEeHHs
MOKHO CUMTATh HaxXOASAIIYIO B HACTOsllee BpeMs pacrpoCcTpaHeH e
KOHCTPYKLIMIO TOIIMITHUKA KauyeHWsi C TBepAOCMa304HbIM aHTH-
dpUKLIMOHHBIM 3aroriHuTeneM (ADP3) (puc. 3).

KoHcTpykimsa BbinonHsAeTcss Ha 6a3e CTaHAAPTHOTO LIAPUKOIOA-
IIWMHYKA TYTeM 3ario/IHeHUs1 ero CBoOOAHOrO BHYTPEHHEro MpoCTpaH-
CTBa MacCTOOOPa3HbIM AHTU(DPHKLIIOHHBIM KOMITAYHAOM C T1OC/eayio-
MM ero oTBepaeHHeM, Qop-
MUPOBaHHEM 3a30pPOB MeXay OT-
BEepXKIACHHbIM  3arO/IHUTe/IeM U
OeTa/iAMA  TIOAIIMITHUKA — T10C/e-
ayioweit npupabotkor [9]. Pas-
paboTaHa ramMMa TBEPAOCMA3OU-
HbIX aHTMMPHUKLUMOHHBIX —MaTe-
PHA/IOB C paz/I4HbBIMA CBOMCTBa-
MU, UCTIONB3YeMbIX B KaueCTBe 3a-
nonuHureneit. B Hacrosiee Bpems
Pa3paboTKOM, M3rOTOB/ICHWEM H
BHeZIpeHeM TOAUIMITHUKOB Kaue-
HHUA [aHHOTO TWIa 3aHWMaeTCH
TAKOM TMraHT MHPOBOM IO
HUKOBOM TMNpOMBILIIEHHOCTH, KaK : e
WBezckan doupma SKF. Puc. 3. Nomuunuuk Kavenua c AP3
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HakorizieHHbIM OIBIT 3KCIVIyaTalMKd B Y371ax OYpOLIHEeKOBOIro
o6opyaoBaHMA TOKa3a/l, YTO MOAMMIHUKU ¢ ADP3 obnagaioT ps-
[IOM [OCTOMHCTB, BBbIIEAAIOMNX HMX Cpedau APYrUx TexXHUYeCKHX
pelieHH B 3TON 06/1acTH:

® UCMO/b30BaHUE HelopOryX, HeaeULIMTHBIX TBepAOCMasou-
HBIX MaTepHasIoB (B TOM UKMC/Ie ¥ OTXOAOB MPOHU3BOACTBA);

e 3HAUMTE/IbHBIN 3arac CMa3o4YHOrO MaTtepHasia, KOTOPbIH 3aHHUMaeT
TPaKTHUECKH TO/THOCTHIO CBOOOAHOE MPOCTPAHCTBO TMOIMITHHKA;

® HM3KHM MOMEHT TPeHHMs 3a CUeT I7IeHKOOOPa30oBaHH;

e O/IHOBpeMeHHOe BHIMO/IHeHHe (PYHKLIMK CaMOrepMeTH3aLMU
(PPUKLIMOHHOM 30HBI TMOAMIMITHUKA, ONpeaesieMol Ma/lbIMH 3a30-
pamMu Mexay otBepxkaeHHbIM AP3 M KombllaMHU TMOAIIMITHUKA.
Paktrueckn ADP3 BbirosHAET PYHKLMIO ABOHHOTO 1e/IeBOro YIl-
NIOTHEHHH TIPU BCeX ero BhlllleNepeyrc/ieHHbIX I0CTOMHCTBAaX.
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Shershukova K.P., Telyuk A.S. RISK ASSESSMENT OF HAZ-
ARDOUS PRODUCTION OBJECTS FOR DESIGNING AUTO-

MATIC SAFETY SYSTEMS ..o

The article describes methods of risk class evaluation at dangerous
production facilities as early as design stage of automatic safety sys-
tems and exemplifies application of these methods in assessment
of the absorber unit risk.

Key words: safety, risk class, risk, risk evaluation, safety systems.

Antonov Y.A., Buyalich G.D., Korchagin 1.Y. PROPOSALS
ON THE IMPROVEMENT OF HYDRAULIC SYSTEM OF

HEADINGMACHINE ...ttt

On the basis of the analysis of the hydraulic system heading machine
offered variants of its improvement.

Key words: heading machine, hydrosystem, outrigger, hydromotor,
hydrocylinder, hydroallocator, valve.

Buyalich G.D., Buyalich K.G., Voevodin V.V. THE IMPACT
OF STROKES OF LEGS ON THE RADIAL DEFORMATION

THEIR WORKING CYLINDERS .........ccooccciiiiiiiiii

The character is mounted radial deformation of a cylinder when
changing strokes for legs of different manufacturers mechanized
supports.

Key words: mechanized supports, leg, changing strokes, radial de-
formation.

Buyalich G.D., Antonov Y.A., Sheikin V.I. THE RESULTS
OF THE STUDIES OF THE INTERACTION WITH THE ROOF
LINING, EQUIPPED WITH ACTIVE FIXING DEVICES OF

Given the results of mine studies the interaction of mechanized roof
supports, equipped with active fixing devices of face, with a heavy
roof.

Key words: mine studies, roof supports, interaction with a heavy
roof, fixing devices of face
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Tyulenev M.A., Lesin Yu.V. WASTEWATER TREATMENT
TECHNOLOGY AT OPERATING OPEN PIT MINES IN KUZBASS

The actual data on application of artificial filtering masses under the
conditions of operating open pit mines in Kuzbass are presented
in the article.

Key words: artificial filtering mass, open pit wastewater, filtration.

Aksenov V.V., Kostinets LK., Beglivkov V.Yu. JUSTIFICA-
TION OF NEED OF CREATION OF AN EXTERNAL LOCO-
MOTORS OF A GEOHODSFOR CARRYING OUT RESCUE
EXCAVATION ..ottt

Features of process of carrying out rescue developments with appli-
cation of geohods are described, a number of tasks of determina-
tion of parameters of an externallocomotors is defined, their ur-
gency is proved.

Key words: rescue development, geohod, external locomotors,
screw blade.

Aksenov V.V., Timofeev V.Yu. DEVELOPMENT OF THE
CONCEPTUAL ALTERNATE CIRCUIT DESIGN OF DRIVE
FOR A RESCUE ROADWAY CONSTRUCTION DEVICE ON
THE BASIS OF A GEO-ROVER ........coooiiiiiiiiiiiiiieeeeeee

The article deals with alternate arrangements of drive and transmis-
sion in a device meant for rescue roadway construction (geo-
rover) on the basis of harmonic drive with intermediate rolling
and the ring-arranged engine with rotational motion.

Key words: geo-rover, transmission, mechanical transmission, geo-
rover transmission requirements.

Akimenko V.V. SAFE REPAIR TECHNIQUE FOR ELECTRIC
ACTUATOR OF MINING SHOVELS...........ccoociiiiiieiiieeeinn

The essential stages and job content of standard repair of electric ac-
tuators for mining shovels are in focus of the article.

Key words: electric actuator, mining shovel, repair technique.

Mansurov A.A. AUTOMATION OF PRODUCTION-SUPPORT
WORK AS THE SAFE AND EFFICIENT BUSINESS MANAGE-
MENT FACTOR ...

The author analyzes operation of automated control during mainte-
nance and repair of mining machinery.

Key words: maintenance and repair, “Parus-UMP,” “Kompas GP.”

Kvaginidze V.S., Zaripova S.N., Koretskaya N.A. OCCU-
PATIONAL TRAUMATISM SITUATION IN MINING INDUS-
TRY OF THE NORTH........coooiviiiiiiiiiiiiii

The state of mining industrial injuries in terms of the mining compa-
nies in the North Russia is analyzed in the article.

Key words: occupational traumatism, accidental situations, accident
rate, mining industry.
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Akimenko V.V. INFLUENTIAL FACTORS FOR SAFE AND EF-
FICIENT OPERATION OF MINING SHOVEL ELECTRIC
ACTUATORS UNDER CONDITIONS OF NERYUNGRINSKY
OPENPITMINE. ..ot 150

The author examines the factors that influence the safe and efficient
operation of electric machinery under the Extreme North condi-
tions.

Key words: mining shovel electrics, wear and tear classification.

Kvaginidze V.S., Vorsina E.V., Arslanov K.R. GEOLOGY

AND GEOTECHNOLOGY INFLUENCE ON THE CAPACITY

AND SAFETY OF SMALL OPEN PITS IN THE NORTH.................... 158
It is considered how the geological and geotechnological factors in-

fluence the change in the mining output and safety at small open

pit mines in the North.
Key words: open pit mining, geological factor, coal output, overbur-

den removal.

Kvaginidze V.S., Zaripova S.N, Koretskaya N.A. ANALYSIS
OF VARIANCE FOR ASSESSMENT OF INDUSTRIAL INJURY

The article deals with analysis of factors that influence rate of indus-
trial injuries in open pit mining.

Key words: injury factor, correlation analysis techniques, analysis of
variance, criterion of Fisher-Snedecor.

Nikiforov 1.G. EFFECT OF WELDING PARAMETERS ON RE-
LIABILITY AND SAFETY OF METALWARE JOINT WELDS............. 169
The research work includes a procedure of assessing the influence
exerted by repair welding parameters on the reliable and safe
weld sealing of load-bearing elements of engineering structures.
Key words: repair welding, welding material, joint weld reliability
control and testing.

Kvaginidze V.S., Smirnov V.S., Cherkasov V.A. THE
CONDITIONS AND CAUSES OF ACCIDENTS, PERSONAL
INJURIES AND OCCUPATIONAL DISEASES AT COAL MIN-

ING AND PROCESSING PLANTS IN KUZBASS ........ccccccoevviiinne. 173

The authors are scrutinizing the current situation in occupational
safety and health at coal mining and processing plants in Kuzbass.

Key words: labor protection, industrial safety, industrial injuries.

Akimenko V.V. ELECTRIC ENGINE FAILURES, THEIR SIGNS,
CAUSES AND RESTORATION METHODS...........ccooviiiiiiieeeeeeee, 191

The article describes the basic types and sources of the electric en-
gine failures, as well as the debugging methods.

Key words: asynchronous square-cage rotor motor, phase-wound ro-
tor motors, DC machines.
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Kvaginidze V.S., Smirnov V.S., Cherkasov A.V. PERSON-
NEL RESERVE GENERATION AS THE BACKBONE OF SAFE

AND PRODUCTIVE OPERATION OF A COMPANY ........cccovouneeen.

The article highlights the basic types and methods of personnel re-
serve generation.

Key words: personnel reserve, development reserve, functioning re-
serve, personnel reserve generation principles and sources, job
analysis.

Smirnova E.G., Tokarev E.N., Zasimova T.V. DEVELOP-
MENT AND IMPLEMENTATION OF QUALITY SYSTEMS — A

PREREQUISITE FOR INDUSTRIAL SAFETY .....c.ooeviviiiiiiiiieeens

The article deals with technical regulation, includes the introduction
of technical regulations, deals with mandatory safety and health
requirements, risk assessment, fire, environmental, and health
and safety standards. This leads to a significant improvement in
the industrial, economic and social security.

Key words: technical regulation, industrial, economic, social, safety,
quality system, risk assessment.

Smirnova E.G., Tokarev E.N., Zasimova T.V. STATE CON-
TROL - BASIS IMPROVE INDUSTRIAL SAFETY, QUALITY
AND COMPETITIVENESS OF PRODUCTS AND PRODUC-

TION PROCESSES.........ocoooiiiiiiiiiiic ettt

The subject of this article is to study the state control (CC) as a form
of assessment of conformity to standards of quality and safety of
products and activities, carried out through the tool checks involv-
ing research institutions, commercial and non-profit organiza-
tions, testing laboratories - accredited institutions holding various
forms of state ownership (etalons measuring tools, techniques,
and so on).

Key words: state control (CC), the assessment of conformity to stan-
dards of quality, safety, production and products, competitive
products, production processes, measuring tools, techniques.

Stein E.M., Alekseeva Yu.V. METHODS FOR SOCIO- ECO-
NOMIC ASSESSMENT OF THE TERRITORIAL LOCATION OF

REAL ESTATE IN THE CITY STRUCTURE .........coooveiviiiiiiie.

The article highlights the process of transition to a market econ-
omy in Russia, involving in its sphere of land relations. Practice
shows that the problem of privatization of land and other real
estate are especially difficult in urban areas, where for decades
there was no system of land use boundaries and registration of
land use.

Key words: socio-economic assessment, the territorial location of
real estate, the city structure
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Bobrowskiy S.V. SECURING DATA AND DOCUMENT MAN-

AGEMENT SYSTEM-UTILITIES ...

This article examines patterns of interaction and workflow in the sys-
tem utilities. Describes the processes. Scheme is proposed and
analyzed documents between entities belonging to the housing
complex. Describes the technology of processing of the data pro-
vided in electronic form.Considered security features of docu-
ments in the system of providing housing services and fundamen-
tal difficulties in providing security.

Key words: Structure of Housing, automated data collection system,
the use of digital signature (EDS), electronic document.

Sysoeva E.V. ORGANIZATION AND MANAGEMENT IN-
VESTMENT

STREAMS VENTURE FUND, IS RESPONSIBLE SAFETY AND

SECURITY REQUIREMENTS ........cccccciiii

This study examines the functions of the organization venture proc-
ess, which is venture fund managers. Venture capital investments
in the market the key to successful implementation of the venture
management company of its functions is its reputation and finan-
cial history (track record). Financial history establishes guidelines
for investors on the expected future profitability.

Key words: investment flows, venture capital fund, venture capital
investment model of organization, management, security, reliabil-
ity, venture capital management companies.

Gavrilov D.D. SAFETY AND QUALITY OF LIFE OF PEOPLE
WITH CLUSTER REPRESENTATION SOVERMENNYH
SMALLER COMMUNITIES OF LOW-RISE COTTAGE DEVEL-

OPMENT (SMP ICSE) ....coceiiiiiiiiiiiiiiiiiiiiiiiiccecee e

This article introduces the concept and formation of a new type of
settlement - Modern Small settlements of low-rise cottage devel-
opment (SMP ICSE). Invited consideration of the settlement in
the form of economic and social cluster formations. Describes the
essential components of a cluster of SMP-MKZ, the characteris-
tics and features of its safe operation. Examines the potential for
economic development, and the need for legislative recognition
of the status of the cluster of SMP-MKZ and its features.

Key words: economic clusters, security policies, management sys-
tems, business relations, modernization of life, quality of life,
small settlements, cottage development.
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