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PYHKLIMOHA/IbHBIE BOSMO2KHOCTH
ABYXKOPOHYATOI'O HCIIO/IHHTE/IBHOTI O
OPI'AHA INMPOXOAYECKOIO KOMBAHHA

C TPEXTPAHHBIMH INNPHU3MAMH H AHCKOBbIMH
HHCTPYMEHTAMH

PaccMorpers! KOHCTPYKTHBHBIE OCOBEHHOCTH ABYXKOPOHYATOrO HCIIONHHTE Tb-
HOro opraHa IpOXOA4ecKoro KoMbarkiHa ¢ paspyiiaiolle-Torpy304HbIMH Tpex-
TPaHHBIMH TIPH3MaMH H JHCKOBBIMH HHCTPYMEHTaMH, ObecrieqHBaloline Co-
BMellleHHe MPOLIECCOB pa3spyIlieHHs, APOG/IeHHS H ITOIPY3KH FOPHOH MACChI.
KmoueBsre crioBa: mpoxoadeckHyi KOMOariH, HCIIOMHUTE/IbHBIN OpraH, KOPOHKA,
TIpH3Ma, JUCKOBbIF HHCTPYMEHT, Apo0/eHH e, paspyilieHHe, MorpysKa.

B HacTosllllee BpeMs Ha axtax Kysbacca akcrinyatupyioT-
¢l BbICOKO3(pheKTHBHBIe 3apy6OekHble U OTeUeCTBEHHbIe
OUKCTHBIE MeXaHU3UPOBAHHbIE KOMITICKChI, KOTOpbIe MPeAbAB/SIOT
TpeOOBaHMsA K IOBLILIEHUIO TeMIIOB MPOXOAKY Hape3HbIX Bblpabo-
ToK. OnHakO YpoBeHb MexaHM3alMK MPOXOAYECKHMX paboT 1o
MpeXHeMy OTCTaeT OT YPOBHA MeXaHU3allMK OYUCTHBIX paboT. Yr-
nybreHne ropU30HTOB OTPABOTKU Yro/ibHBIX I/IaCTOB CO34aeT Orlac-
HOCTb OTXKHMa VYI7isi ¢ BEIOPOCOM HerabapHTOB C ITOBEPXHOCTH O6-
HaxeHUs 3a00s Kak MPU OYUCTHOM BbleMKe, TakK M MpH Npoxoade-
cKHX pabotax. CoBpeMeHHble OTeyeCTBeHHbIE U 3apyOekHble IMpo-
XOIUecKre KOMOarHbl U30HpaTe/bHOro AeMCTBHA He obecriedrBa-
IOT COBMellleHHsl MPOLIeCCOB pa3pylleHHs 3a0OMHOIO MaccHBa C
apobneHreM HeraGapUTOB B 30HE OTXKUMa U TPaHCIIOPTUPOBaHUEM
MPOAYKTOB pa3pyileHUsi U3 Mpr3abOHHOM 30HB!I Ha MPHUEMHBIH /10-
TOK TMOrPY304YHOTO YCTPOMCTBA.

B pamkax LieseBOM MOArOTOBKM BBIYCKHUKOB Kysbacckoro
roCyaapCTBEHHOIO TeXHUYeCKoro YHuBepcutera nmenu 1.P. [op-
GaueBa Ha 3Tarlax BHIMIO/IHEHUs AWIVIOMHBIX MPOEKTOB M COBMECT-
HbIX X0340roBOpHBIX pabor OAO «CYIK-Kysbacc» ¢ kKadpeapoi
FOPHBIX MalMH U KOMIVIEKCOB Obl1 paspa®oTaH HOBBIN MCIIONHH-
Te/IbHBIM OpraH MPOXOAYeCKoro KoMbariHa U3bHpaTenbHOro AevicT-
BUA B [IBYX BapHaHTax KOHCTPYKTUBHOIO MCMo/HeHus [1].
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B nepBoM BapuaHTe MCNOMHUTEBHOTO OpraHa KOPIyc KaKaou
Y3 paspylaloule-TIorpy30yHbIX KOPOHOK BHIIIO/HEH B BHAE YceyeH-
HOM KOHHYECKOM MOBEPXHOCTH.

Bo BTOpoM BapuaHTe MCIMOMHUTE/IBHOIO OpraHa KOPMYC Kak-
Ao Y3 paspyllaiolie-Norpy304HbIX KOPOHOK BHIMIO/IHEH B BHU/E
YCeUeHHOM MHOTOIpaHHOM [MMpaMUIbI.

OcHoBoOI1 a1 co3aaHus HOBOI'O HCIIOMTHUTE/TIBHOTO opraHa ro-
CAYVKWIN, pa3paboTaHHble paHee BapHaHTbl KOHCTPYKLIMHA HCIIO/N-
HHUTe/IbHBIX OPraHOB [MPOXOAYECKUX KOMOAMHOB H3OMpPaTe/IbHOro
nerctus [2] ans npoBeneHusi FOPHBIX BHIPAOOTOK 10 VIO U CMe-
WaHHOMY 3ab0l0 ¢ KpernkKWMU M aGpasvBHBIMU TTOPOAHBIMU IPO-
C/IOMKaMU U OTZAeNbHBIMUA BK/IIOUEHMAMU. KOHCTPYKLMU UCIIONHU-
TeNIbHbIX OPraHOB IO3BO/IAIOT PacUIMPUTh 0OMacTb MNMPUMeHeHHs
MPOXOAYeCKUX KOMOalHOB Ha paspyllieHHe CTPYKTOPHO-HeoAHO-
POAHBIX Cpea 3abOMHBIX MacCHBOB I'OPHBIX TMOPOA, BK/IOYas Hera-
fapyThl, MPUUHMHOMN MOAB/ICHUS KOTOPBIX AB/AIOTCA IMPOLIECCH OT-
JKHMMa M BHe3arlHbIX BHIOPOCOB YI7IA, MIOPO/bI, Ta3a B MPHU3abOMHbIX
MMPOCTPAHCTBAX MOA3EMHBIX TOPHBIX BHIPAOOTOK.

AHanu3 OrbiTa 3KCIVIyaTaUMK M HAYYHO-TeXHHYECKOM /INTepaTy-
bl MO paboTe Pa3nUYHBIX HUCTIOMHHUTEBHBIX OPraHOB ITPOXOAUYECKHX
KOMOalHOB B NMPUOOPTOBBIX 30HAX BHIPAaOOTOK IMOKasas, YTO UMEIoT-
Cs1 30HBI HETOKPbIThie MMPHHOM PPOHTa MOrPY3KM (puc. 1, a).
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Puc. 1. Cxema c¢popmupoBanusa hpoHTa NOrpy3kH B NpuOGOPTOBOM NpO-
CTpaHCTBe BbipaboTkH
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Ha puc. 1 npuBenena cxema (pOpMHPOBaHUA MPHUOOPTOBBIX
nozioc U3 wraberns «HerorpyKeHHBIX» MMPOAYKTOB pPa3pyIleHUs KC-
MO/THUTE/IBHBIM OPraHOM MPOXOAYeCKoro KoMbaliHa u3brpaTe/bHO-
ro AeNCTBUs: @ — MNPU IKCI/yaTallMK aKCHaZIbHbIX KOPOHOK (aHa-
[IOTMYHasA CXeMa MpU 3KCIVIYaTallkMu paavasbHBIX KOPOHOK); 6 —
Npy 3KCIVIyaTallid HOBOTO ABYXKOPOHUYATOTO WCIIOMHUTE/IBHOTO
oprana [1]. I'Npotiecc morpyskyu B NMpUOOPTOBBIX 30HAX IMPOXOaUe-
CKOM BbIPabOTKM XapaKTepuayeTcsl C/IeAyiollMMH TapaMeTpaMU:
B,... — npubopToBas paboyas MMPHUHA WCTIO/HUTE/IbHOTO OpraHa;
B p. — HWMPHUHA HeIorpyxKeHHOro mTabens NPOAYKTOB paspyiile-
Hus Y neBoro 6opta; Bp,, — UIMPHHA HEMNMOTpyXKeHHOro mrabens
MPOAYKTOB pa3pyileHus y npaBoro 6oprta; B, — MpoeKTHas uu-
puHa BHIPabOTKY; B, . — WMpHHA MPUEMHOTo CTO/Na MuTaTe/s Io-
I'PY30YHOTO YCTPOVCTBA, XapaKTepHayioulas WHPHHY 30Hb! (ppOHTa
MOrPY3KHU.

[lepBblii BapuaHT HUCMOMHUTE/IBHOTO OpraHa MpPOX0A4ecKoro
kombGaliHa (puc. 1, 6 u puc. 2), coaepxut ctpeny 1, Ha KOTOpOH
C MeXLIeHTPOBLIM paccTosiHueM t,, (puc. 2) nmo ocsM ycTaHOBNe-
HBl ZIBe paspyllaiolle-norpy3o4yHble KOPOHKU 2, KMHeMaTU4YeCKH
CBf3aHHble Mexkay cobo¥t yepe3 pasgaTouHblil peaykrop 3. Kop-
NYC KaXKa0M U3 paspyliaiolie-Norpy304HbIX KOPOHOK 2 BBIMO/IHEH
B BHAE YCeUeHHOM KOHUYECKOM TIOBepXHOCTH, OObeAWHSAIONICH
MeHblllee OCHOBaHHe 4 CO CTOPOHBI 3a60s C OO/MBIIMM OCHOBAHU-
eM 5 cO CTOpOHBI pa3faToOYHOro peaykropa 3 ¢ AMMHON obpa-
3yiollelt, paBHOM mHpKHe 3axBaTta B; (puc. 2). Ha Hapy&HBIX 10-
BePXHOCTAX KaxA0M U3 pa3pyllalouie-Nnorpy30uHbIX KOPOHOK 2 1o
IHUPUHe 3axBaTa B, ®eCTKOo MprBapeHbl TpexXrpaHHbIe MPU3MBI 6 C
pebpamu 8 u 9 ¥ ¢ AWCKOBBIMM MHCTPYMEHTaMM / IO OAWMHAKO-
BbIM BapuaHTaM cxeM Habopa. B ob6oux BapuaHTax HUCTIONHUTE/Ib-
HBIF OpraH OCYIIEeCTB/IeT NpOBeieHre BHIPAOOTKU LIMK/INUECKU C
MoMepeyHbIM MepeMellleHHeM pa3pyllaiolie-Morpy304HbIX  KOpo-
HOK Z MO WHpHHe 3axBaTa B3 BBIHUMAEMOro C/0si TpU BepTH-
Ka/IbHO-CTYIIeHYaTOM WU TOPU3OHTa/IbHO-CTYIIEHYATOM TpaeKTo-
pHSX ABUXKEHHUA cTpesnsl 1.

B npouecce pa3pyiieHus BepTHKa/IbHO-CTYIIEHYATBIM HAIpaB-
fleHyeM [BWXeHHs B MEXKOPOHUATOM IMPOCTPaHCTBE OBpasyercs
LIe/TMYOK B BH/IE BHICTYMA BLICOTOM hy (pyic. 2), KOTOPHINM 3aBUCUT OT
MEXLICHTPOBOTO PAaCCTOSIHUA typ. PaspylialoNIe-TIONPY30YHBIX KO-
POHOK 2 ¥ NaBYPUHTHBIX 3a30POB B OCeBOM A; (puc. 2) ¥ paauarb-
HOM A (pHc. 3) HalpaB/IeHUsX.
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Puc. 2. <Popmuposanue
uUenH4YKa B BHAEe BbICTYIAa
BbICOTOH h, B MeXKKOpoH-
4aToM NPOCTPaHCTBE

I'lpumeHenre HoBoO-
IO MCTIO/IHHTENBHOTO Op-
rana (puc. 1, 6) nosso-
nUT  06ecrieyrTh  TOBbI-
weHue 3PeKTUBHOCTH
TMOTPY3KU MPOAYKTOB
pa3pylleHrs 13 Npruéop-
TOBBIX 30H TMpoXoaye-
CKOM BbIpabo.KuM Ge3
VICTIO/IB30BaHMs PYYHOrO Tpyada W COKpallleHHe 3aTpaT BpPeMeHU Ha
MaHeBPOBbIe 3ae3abl KoMbOaiHa.

[Tpouecc apobneHuss HeraGapUTOB B MEXKKOPOHUATOM MpO-
cTpaHcTBe (puc. 3) MoXeT ObITh COBMeIlleH C paspylieHHeM U Mo-
I'PY3KOM rOopHOM Macchl. [Ipy 3TOM B KpalHHX TIZIOCKOCTAX Bpaillle-
HUSA pa3pylIaiolIe-Norpy304HbIX KOPOHOK 2 CO CTOPOHBI UX 6071b-
IIUX OCHOBAHHM 5 TPAaeKTOPHM ABHKEHHS TPeXIPaHHbIX MPHU3M 6 C
OUCKaMU 7 OBpasyioT 30HY reoMeTpHUYecKoro M KHHeMaTHUeCKOro
COIpsIKEHHs 1o XopAe ¢ AMUHOM L,.

TpexrpaHHbie NMPU3MbI 6 ¢ AUCKOBBIMH MHCTPYMeHTaMH 7 pac-
MO/MOXKeHbl B 30HAX IOABMKHOIO COMNpPSAMKEHHs C oBpasoBaHHEeM
NabUPHHTHBIX 3a30pOB B OCeBOM A; (puc. 2) u paavanbHoM A
(puc. 3) HampaBneHUAX C MepeMeHHbIMY TVIOMAAAMHU CeUYeHHM OT
MakcHMManbHbIX A; (Makc.), Az (Makc.) 10 MMHMMa/bHBIX A (MMH),
Ay(MHH.) B HamnpaB/ieHUM GO/MBIIMX OCHOBAaHHM 5 KOPNYCOB paspy-
LIAIOHIe-TIOrPY30UHBIX KOPOHOK 2 (puc. 2, 3).

[Ipu paboTe B MEXKKOPOHYATOM IIPOCTPAHCTBE IpederibHas
BbICOTa hy BbICTyra (pHc. 2) 3aBUCHMT OT MEXKLIEHTPOBOIO PacCTOs-
HHUA typ, (puc. 2, 3) paspyiaiomie-rorpy304HbIXx KOPOHOK £ 1 1abu-
PHHTHBIX 3a30pOB B 0CeBOM A; (pHc. 2) u paavanbHoM Az (puc. 3)
HaNpap/IeHNAX, AHaMeTPOB TMOBEPXHOCTEH Pa3pylIeHUs MO LHUPH-
He 3axBaTa B, (puc. 2), orpesnensieMbix Bb/IeTOM pe6opa AUCKOBBIX
WMHCTPYMEHTOB 7 W [OBEPXHOCTEM TPeXIPaHHbIX NMpu3M 6 1Mo cooT-
BETCTBYIOWIMM LiaraM paspyuenus t, (puc. 2). CrerneHb KOHCTPYK-
TUBHO-KMHEMATUYECKOTO COMNPSKEHHs B3aMMHBIX TPAeKTOPHUH Ile-
peMelleHHUs TPeXIPaHHbIX TIPHU3M C AHCKOBBIMA MHCTPYMEHTaMM
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Puc. 3. Cxema npouecca apob6neHHA HerabGapHTOB B MeXKOPOHYaTOM
NPOCTPaHCTBE HCHIOMHHTEALHOTO OpraHa

COOTBeTCTBYeT MapamerpaM xopawl L, (puc. 3), usMeHeHHe A/TMHBI
KOTOPOM B HAIpaB/eHUH K MeHblIeMy OCHOBaHUIO 4 KOHUYECKOro
KOpPIyca KOPOHKH Z W OrpaHHAUMBAeT BLICOTY h, BBICTYIA Lie/IMUKa
(puc. 2) 1 MOBepPXHOCTb paspylliaeMoro 3abosi B MEXKKOPOHYATOM
npocTpatcTBe. [lepen KamabiM paGoyuM LIMK/IOM TepBOHAYA/IBHO
OCYIIEeCTBAAIOT 3apyOKy Ha IWMPHHY 3axBata B, (puc. 2) paspy-
LIAoLIe-TTOrPY30UHBIMHM KOPOHKaMH 2.
KOHCTpYKTUBHO-KMHEMaTHUeCKOe COTPSKeHHE TPeXIPaHHBIX
npusM 6 C AUCKOBBIMM MHCTpYMeHTaMu 7 (puc. 3) Mo AuHHAM pe-
3aHMsA B pedenax WHPHHLI 3axBaTa B; (puc. 2) obecrieunBaeT 3c-
pekTHBHOCTL ApOoGieHrs HerabaputoB (puc. 3) OT MaKCUMA/IbHOM
Be/IMUMHBl B 30HE MEHBIUIMX OCHOBaHWM 4 pa3spyllaole-rorpy-
30UHBIX KOPOHOK 2 10 MUHUMA/IbHBIX BE/IMUWH B 30HE GOMBUIMX OC-
HoBaHuit 5. Ecn, paspymatonie-nmorpysouHbie KOPOHKH 2 Mpu
3TOM pa3MellieHbl Y TOUBbl BHIPABOTKU, TO rpoliece APo6IeHus He-
rabaputoB (puc. 3) coBMelaeTcs C MOrpy3koi U TPaHCIIOPTHPOBa-
HUeM (puc. 4) NpOAYKTOB paspylieHHsi COOTBETCTBYIOIMMU IPaHs-
Mu 8 i 9 (puc. 2) TpexrpaHHbIX MpuaM 6 OT 326081 K IIPUEMHOMY
crony (pyic. 4) Norpy304HOro YCTPOMCTBa MPOXOAYECKOro KOMGaiHa.
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(puc. 3, 5), uto cosmaer
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TUPYIOLIe-TIOrPY30YHBI KOPHUAOP B AHArasoHe apaMerpa Mex-
LIeHTpoBOro  paccrosuusa t,, (puc. 2, 3) paspyuarome-
MOrPY30UHBIX KOPOHOK 2.

Ha puc. 5 npeancraBneHa cxema TpaHCIOPTHPOBAHHSA U TO-
I'PY3KH MPOAYKTOB Pa3pyIIeHHs «I1.p.» Ha MpHUeMHbI cTon (puc. 4)
TOTPY304HOTO YCTPOMCTBa NPOXoa4Yeckoro KoMbaiiHa. Pebpa 10 ¢
rpaHAMH & TpexIpaHHbIX Mpu3M 6 06eCleUMBaloT TPAHCTIOPTUPO-
BaHHe U TOTPY3KY MPOAYKTOB PaspylleHHs «L.p.» M0 HCKYCCTBEH-
HbIM CABOEHHBIM KOHMUECKHMM I[IOBEPXHOCTAM TPAHCIIOPTHO-
MOrpY30YHBIX  XKemoboB 12 npu  BpalleHWH paspyliaiolne-
TNOrPY304YHBIX KOPOHOK MO YacoBo# cTpenke (pvc. 3, 5), a pebpa 9
¢ rpanamu 11 obecrieyMBalOT TPAHCIIOPTHPOBAHHE U IIOTPY3KY
MPOAYKTOB paspylleHUs «L.p.» Npyd BpallleHHX pas3pyLaiolie-
MOTPY30UYHBIX KOPOHOK 2 MPOTUB YacoBO#M cTperiku (puc. 3, 5).

MuHyManbHas WHpUHa (OPOHTA MOrPY3KKH OOECIeUrBaeTCa B
c/1yyae Hanpas/IeHHH BpallleHWi ®1” U g’ (puc. 3, 5) paspymarolie-
MOTPY30UYHBIX KOPOHOK, TakK KakK TPAHCIIOPTHUPYIOIE-TIOrPY30UHONM
CMOCOBHOCThIO OyaeT obnadaTh HapyxKHas MOBEPXHOCTb TOMBKO
ONHOM W3 HKMX MNMpH TMepeMelleHHsAX CTpesbl OT 6opTa K 6OPTY Bbl-
paboTtku. VsMeHeHMe HanpapBneHHI B3aMMHOTO BpalleHUs paspy-
IIaloLIe-TIOTPY304HBIX KOPOHOK C ®1 M ®2 Ha ®'1 U o’y (puc. 3, 5)
BOSMOXKHO B C/lydae Ha/MuMg HeraGaputoB Ha IOYBE BHIPAOOTKU
WM B C/Y4ae OTKHMMa HerabGapUTOB ¢ OBHaKEHHOM MOBEPXHOCTH
obpabarsiBaeMoro 3abos.

[Tpu odhopmrieHnH NMOBepXHOCTU IMOUBBI BHIPAaGOTKH U ITOrpy3-
KH OCTaBLIMXCA MPOAYKTOB paspyileHus «1.p.» (puc. 4), Heobxoammo
OCVILeCTB/IATh BO3BPATHO-LIMK/IMUYECKUe TlepeMellieHs pa3pylarolie-
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Puc. 5. HanpaBaeHusa
BpallleHHs1 paspyHlaioiie-
MOTPY304HBIX KOPOHOK B
npouecce  MNOrpY304YHBIX
onepaumii H apobaenus
HerabapHTOB

MOTPY30UHBIX KOPOHOK 2
M3 rnonoxenud | B noso-
xkenue Il no crpenke K
MeXaHH3MOM TelleCKOIH-
YeCKOM  pas3BHMKHOCTH
ctpensl 1 ¢ COBMeCTHBI-
MM BO3BPaTHO-TIOBOPOT-
HbIMM KadaT bHBIMM ABU-
XeHusaMU cTpernsl I B
BepPTUKa/IbHOM TI/IOCKOCTH MO cTpenke /1 ¢ cuHXpoHu3aLMei, obec-
MeyrBalollel Harpas/ieHrne CYMMapHOTo repeMelleHus o CTperke
M B nziockocTH, MO3BO/AIOWEH COBMECTUTh TOBEPXHOCTH pa3py-
IIeHHs1 pa3pylalole-TIOrPY30YHbIX KOPOHOK 2 C TI/IOCKOM MOBepX-
HOCTBIO TTOYBbI BbIPaGOTKU IO BCEM HIMPUHE Auaria3oHa MoBOpOoTa
ctpenbl 1 B rOpU30OHTANBHOM T/IOCKOCTH OT OAHOrO 6opTa BbIpa-
BOTKU K APYrOMY.

B npouecce 3apy6ry u o6paboTku 3abos (puc. 1—5) ocyie-
CTBAAIOTCH COBMEIlleHHbIe MPOLEeCCHl: pa3pylleHue, ApobneHre He-
rabapuroB (prc. 3) ¥ morpyska MPOAYKTOB paspylleHUs «1.p.»
(puc. 4). Paspymalole-orpy3oyHble KOPOHKK £ MOTYT UMeTh Ha-
MPaB/IGHHAM BpallleHUs ®1, O (pUC. 3) MPU HUCXOASAIIEM pekrUMe
paboThl B cAydasx TMOrPY30YHBbIX Orepauril U apobneHun Heraba-
PWTOB Ha MOYBe BbIPAabOTKU U ®'1, ®'2 MPU BOCXOASAIIEM pekrMe
paboThl ¢ Apob/IeHHeM BepXHero rMoToka HerabapyToB.

[Tocne okoHYaTeNIBHOM 3aUMCTKH TMOUBHl OT MPOAYKTOB Paspy-
lIeHHs1 «([1.p.» IO BCeM WMPHHE FOPU3OHTA/bHON BHIPABOTKU (puC.
4), npoxoa4eckrui KoMbarH IoaaeTcs Briepea Ha 3aboi, a cTpena
1 cokpallaeT Teneckonmuyeckyio PasaBHKHOCTb Ha BenuuuHy B, 1
crleayIOMWMN pabounril LMK 06paboTKU 3ab0s MOBTOPAETC.

Bo BropoM BapuaHTe (prc. 6) KOHCTPYKLIMH HCIIO/THUTETBHOTO
opraHa MpPOXOAYecKoro KoMbaiiHa KOPITYC KaXkaOoH M3 pa3pyllaio-
11e-TTOrPY30UHBIX KOPOHOK BBHIMO/IHEH B BH/AE YCEYEHHOM MHOTrOo-
rpaHHOM MUpaMuabl, oObeaUHSIONeH MeHbllee OCHOBaHWe 4 Co
CTOPOHBI 326051 ¢ 6OMBIIMM OCHOBaHHEM 5 CO CTOPOHB! Pa3aaTOYHOTO
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Puc. 6. Bropoii BapHaHT HCIIOIHCHHA KOPOHKH B BHAE YCEYEHHOH MHO-
rorpaHHoN nUpaMuabl

peaykropa (pyc. 1, 2) ¢ anvHoM obpasyiollieri, PaBHOM MUPHUHE 3a-
xBata B,. OnopHele ocHOBaHMSA MPH3M 6 C AUCKOBBIMU MHCTPYMEHTa-
MH 7 BBITIO/IHEHB! B BUZe I1athl 1.3 ¢ BTynkaMu-NipoyiivHamu 14 ans
KpervieHusi K Oa3oBbIM TOBEPXHOCTAM oOpasyiolmx rpaHert 15 ¢
pebpamu 16, uto obecrieyrBaeT BOBMOXKHOCTb MOHTaXKa, AeMOHTaxKa
C Mi3MeHsieMbIMH BapyaHTaMH CxeM Habopa 1Mo IMpuHe 3axBaTta B,
Kaxnas rpavb 15 paspyiarolie-norpy304Hoi KOPOHKHU (puc. 6)
CONePXUT 7IBa pfAna MpoyIIMH 17, KOTOphIe KEeCTKO COeAMHEeHbl C
BTY/IKaMH-TIpoylIMHaMd 14 ONOpHBIX OCHOBaHMWM B Buae IviaThl 13
TPeXTpaHHbIX NpU3M 6 MOCPeACTBOM IKBOpHeH 18, obecrieunBas
cxeMbl Habopa NMHHMM pa3pyileHus 10 WWpYHe 3axBaTa B; U cosna-
HHfl BUHTOBBIX [TOBEPXHOCTe! C pa3pblBaMy CIIMpasielt B BUE /10Ta-
cTHbIX mHekoB. llIkBopHu 18 TOpLIeBbIMM GypTHKaMy pa3MellieHbl B
KO/MaKax-BTy/IKax 19, BBICTYNAIOLMX Haa [IOBEpXHOCTAMU IpaHert 15
pa3pylIaionie-Norpy304YHbIX KOPOHOK CO CTOPOHBI BOMBIIMX OCHOBA-
HUE 5, oBpallieHHbIX K pa3iaToyHoMy peaykropy (puc. 1, 2) u 3akpe-
T/ieHs! ravikamy 20. AHaZIorMdHOe KpervieHrie MoXeT ObiTh pasMellie-
HO U CO CTOPOHBI MEHBILMX OCHOBaHU 4, obpallleHHBIX K 3a6010.
HeobxoanMo otMeTHTh OCOBYIO PO/B Y37a KperzieHus AWCKO-
BOI'O MHCTPYMEHTa Ha WCIIO/IHHTe/IbHOM OpraHe rOpHOro KomGai-
Ha, TaK KaK OT ero KOHCTPYKTMBHBIX OCOBEHHOCTEH, KO/MMUecTBa 1
PacriofOKeHUsi 3aBUCHT 3(P(PEeKTUBHOCTh pPa3pyIleHHsi TOPHOro
MacCuBa, HaleXHOCTb KpervieHWs AWCKOBOrO WMHCTPYMEHTa, Ha-
NpszKeHHO-1ePOPMUPOBAHHOE COCTOSIHUE BCEM KOHCTPYKLIMU.
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Puc. 7. KOHCTpYKTHBHBIE OCOBEHHOCTH Y3/10B Kper/ieHHA AHCKOBBIX HH-
crpymenros: a — [ larent PO 2239059; 6 — A.c. 1456558; B — A.c. 1555481

B M3BeCTHBIX KOHCTPYKLIMAX HUCTOMHHUTE/TIbHBIX OPraHOB OYMCT-
HBIX M MPOXOMYEeCKUX KOMOAMHOB Hall/M MpHMeHeHHe ABYXOTop-
Hble Y OZHOOIOPHbBIe KOHCO/bHBIC Y3/1bl KPervieHHsl ANCKOBOIO MH-
CTPYMEHTa Ha KeCTKO 3aKperv/IeHHbIX OMOPHBIX OCAX, MPHU 3TOM
BHYTPU OTOP MOTYT ObITh AeMIIhUPYIOLIHe 3/1eMeHTsI (puc. 7).

BbiBoabi

[nsa TpexrpaHHBIX paspylaioLle-NIOrpPy304HbIX MPU3M, 3aKperl-
NeHHBbIX Ha PeBepPCUBHBIX KOPOHKaX MCTIO/MHUTE/IBHOO OpraHa Mnpo-
XOYeCKoro KombaiHa Lie/1ecoobpasHO UCIO/MB30BaHUe BapHaHTa
KOHCO/IbHOTO KpervieHHsl IMCKOBOIO MHCTPYMEHTa K 3abOMHbBIM I'pa-
HaM npuaM. [ Ipy 3ToM nns pa3nnyHbIX Y310B KeCTKOro 3akperivieHus
OTIOPHBIX OCel NpearodYTHTe/lbHee HCMOoNb30BaTh CBOOOAHBIE BHYT-
PeHHHMe TMPOCTPAHCTBa IMpH3M, Hauboriee 3alMileHHble OT IMPAMOro
ToTMa/laHus TIPOAYKTOB paspyllieHHs U TpaHCIopTHPoBaHUA. KpoMe
TOTO, 3TH MPOCTPAHCTBa B MPHU3Max MOTYT 3alIUTUTh 3/IeMEHThI MU/~
POPa3BOAKU CUCTEMbI OPOIIeHHA U Tbl/IerallleHus], Moarolye Tbl/ie-
TMO/IAB/IAIOUIYIO JKHWAKOCTh B 30HbI pa3pyliieHrs 3a00MHOro MaccHBa U
ApobneHus HerabapuTOB AWCKOBLIMU MHCTPYMEHTaMU B MEXKOPOH-
YaTOM MPOCTPAHCTBE MCTIOMHUTETBHOIO OpraHa.
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[Ipennaraemasi KOHCTPYKLMSA ABYXKOPOHUYATOrO WCTIONMHUTE b
HOTO OpraHa B [BYX BapHaHTaX MOXKeT ObITb PeKOMeH/I0BaHa B BH-
[ie CMEHHOTO KOHCTPYKTUBHOIO MOAY/A K MIHMPOKOMY KOHCTPYKTHB-
HOMY CITeKTPY OTEUECTBEHHBIX U 3apyOeHbIX MPOXOAYECKUX KOM-
OalHOB U3OUPaTeIbHOTO AeVCTBYA.

Takum o6pasoM, oba paccCMOTPEHHBIX BapHaHTa UCIIOMHUTE b
HOTO OpraHa IpPOXOAYecKoro KomGaiHa TIO3BO/SIOT TTOBBICHUTD
3pPeKTUBHOCTD MPOBEeHUs FOPHBIX BIPAOOTOK IMyTeM COBMelle-
HUA TIPOLIECCOB pa3pyileHuss 3abosi, ApobreHust HerabapUToB U
MOrPY3KH MMPOAYKTOB PaspylleHusi 10 BCel IHPUHE BbIPabOTKH.
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Aksenov V.V., Sadovets V.Yu. EVALUATION OF ENGI-
NEERING NEED FOR A SUPPORT-SETTING MODULE AND

ITS FUNCTIONAL UNITS OF A GEO-ROVER .......c..cccoiiniinnins

The article gives reasons for the need of researches toward engi-
neering of functional units of a support-setting module of a geo-
rover (a screw tunneling assembly). The authors assess functional
units intended for underground cavity formation in the existent
designs of geo-rovers, and show pathways to framing the engi-
neering solutions and structural concepts of functional units of the
geo-rover support-setting module.

Key words: mining machines, geo-winchester technology, geo-rover,
support-setting module.

Nesterov V.I.,, Mametyev L.E., Khoreshok A.A., Borisov
A.Yu., Muhortikov S.G. FUNCTIONAL CAPABILITY OF
THE DOUBLE HEADS EFFECTOR OF ROAD HEADING MA-

CHINE WITH TRIHEDRAL PRISMS AND DISK TOOLS................

Design features of double heads effector of road heading machine
with crush-loading trihedral prisms and disk tools for providing
overlapping of processes of destruction, crushing and loading of
mined rock are considered,

Key words: road heading machine, effector, head, prism, disc tool,
destruction, crushing, loading.

Saprykina N.A., Saprvkin A.A. APPLICATION OF SELEC-

TIVE LASER SINTERING MAKING MINING EQUIPMENT .............

For the manufacture of products by selective laser sintering,
used in mining equipment, identified and analyzed the factors
affecting the quality of the surface layer. We describe an
experiment on sintered copper powder PMS-1. A mathe-
matical model for calculating the thickness of the sintered
layer.

Key words: mining equipment, selective laser sintering, sintering
conditions, quality of a surface.

Krampit A.G., Krampit N.Yu., Krampit M.A. THE PULSED

WELDING PROCESS WITH MANUFACTURING CYLINDER.........

The article shows the possibility of welding in carbon dioxide by
pulsed arc welding power in narrow gap.

Key words: welding in narrow gap, impulse welding, weld.

Alfyorov E.A., Lychagin D.V. TO A TECHNIQUE OF DE-
TECTION OF PLACES OF LOCALIZATION OF DEFORMA-

TION L.

Based on experimental results of proposed methodological
framework for the selection of the crystallographic orientation of
the axis of deformation and the lateral faces of fcc crystals in the
manufacture of products from them. The data obtained can be
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used as input for computer modeling and design details of mining
equipment.

Key words: Single crystals of nickel, heterogeneity and localization
of deformation, crystallographic orientation.

Mokhovikov A.A., Ignatyev A.S. INFLUENCE STUDYING
LECTRON-BEAM RADIATIONS ON PARAMETERS OF

PROCESS OF CUTTING ...

Increased efficiency metal alloys used in the mining and metal-
cutting tools, is an urgent task. The results of studying the
mechanism of fold increase in theresistance of a cermet alloy
metal cutting conditions, identified of electron beam irradiation
the working surfaces of cutting blades. Found an associationbe-
tween the conditions of electron-beam irradiation, the axial and
radialcomponents of cutting forces, as well as the thickness of the
layer prireztsovogochips.

Key words: ceramic-metal alloy, pulse electron beam irradiation, cut-
ting, cutting force, chip formation.

Walter A.V., Oreshkov V.M. DIRECT DIGITAL PRODUCTION
AS AN APPROACH TO THE SOLUTION OF PROBLEMS OF

PROTOTYPING AT DESIGN OF MINING CARS ...

The article contains information about mock-ups building during de-
sign of machines. The basic concept of direct digital manufacturing
(a modern approach to prototyping of products based on digital
part model) is described. The information about implementation of
this concept using a layered manufacturing is discussed.

Key words: Direct digital manufacturing, layered manufacturing, pro-
totyping, design of machines, formation.

Zaitsev K.V. ULTRASONIC TREATMENT OF SURFACES BE-
FORE APPLICATION OF THERMAL SPRAYING OF COAT-

INGS ON PARTS OF MINING EQUIPMENT...........ccccoooiiiiine,

Studies on ultrasonic surface modification coating substrates before
application of high-speed thermal spraying. Based on these
studies have developed a method of surface preparation of parts
using ultrasonic vibrations.

Key words: ultrasonic modification, thermal spraying, coating,
surface preparation.

Lasykov A.A. THE STUDY OF CHIPS EDUCATION IN PROC-
ESSING OF PRODUCTS OF MINING MACHINES FROM

COMPOSITE MATERIALS ...

In the given article the new approach to an estimation of average val-
ues of coefficient of facing friction with a tool face is considered.

Key words: shavings, contact characteristics, processing by cutting.

Matveev V.S., Bannov K.V., Kashkiewicz V.A. EVALUA-
TION OF THE MEAN VALUES OF THE COEFFICIENT OF
FRICTION IN THE DIRECTION TO THE DESTRUCTION OF
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CUTTING IN THE MANUFACTURE OF PARTS OF MINING

MACHINERY ..ottt

The conclusion of the equations for a quantitative assessment of full
length of contact of shaving with the tool in absolute and in
relative types is presented. The new method of the description of
fundamental experimental regularity is offered by the received
group of Tomsk researchers.

Matveev V.S., Bannov K.V., Chudnov A.A. THE RELA-
TIVE LENGTH OF THE CONTACT CHIP THE METAL-
CUTTING TOOL IN THE MANUFACTURE OF PARTS OF

MINING MACHINERY ....oitiiiiiiiiiiiiiiiiiiiee e

The conclusion of the equations for a quantitative assessment of full
length of contact of shaving with the tool in absolute and in rela-
tive types is presented. The new method of the description of
fundamental experimental regularity is offered by the received
group of Tomsk researchers.

Key words: mining-mine equipment, cutting metals.

Ovcharenko V.E., Mokhovikov A.A., Korchuganov S.V.
A NEW WAY OF CREATION OF A YIELD MINING AND
METAL-CUTTING TOOL DUE TO THE FORMATION OF A
LOT OF LARGE-SCALE STRUCTURE IN THE SURFACE

LAYER METAL-CERAMIC ALLOY .....ccoiiiiiiiiiiiiiiieeeieeeeee

In work results of experimental researches of evolution of a structur-
ally-phase condition of a surface layer of a ceramic-metal alloy
«arbide of the titan - a nickel alloy» as a result of high-speed
heating and surface layer cooling are presented at pulse elektron-
beam irradiation of a surface of an alloy. The given influences of
a multimodality of structural conditions of a surface layer on
temperature dependences of a friction coefficient on surfaces and
resistance of a ceramic-metal alloy at metal cutting.

Key words: metal-ceramic alloy, deformation, nanocrystalline struc-
tural-phase state.

Proskokov A.V. A WAY OF INCREASING THE RESILIENCE OF
TURNING CUTTERS WITH MECHANICAL PROCESSING

THE PARTS OF MINING MACHINERY ...........ccccccci

a method of increasing the resilience of cutters due to uniform wear
of the rear surfaces, describes a method of determining the
degree of wear of changeable polyhedral plates.

Key words: cutting blade, depreciation, temperature distribution cut-
ting.

Proskokov A.V., Filippov A.V. EXPERIMENTAL STUDY OF
THE DEFORMATION PROCESSES AT CUTTING THE PARTS

OF MINING MACHINERY ....covtiiiiiiiiiiiiiiiiiiieeeeer e

The method for determining the current lines for the plastically de-
formable material in the impact tool. The scheme of the experi-
ment. Visually, the results of the construction of flow lines.
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Key words: Deformed state, the digital image correlation, the cur-
rent lines, plastic deformation, the deformation vector field.

Buylitch G.D., Antonov Yu.A., Sheykin V.I. [LABORA-
TORY STUDIES OF THE INTERACTION OF ROOF WITH

Given the results of laboratory studies of the interaction of mecha-
nized roof supports noaaepxUBarollie-orpaaHTeIbHoro type with
a heavy roof.

Key words: laboratory investigations, mechanized magnetic, interac-
tion with the heavy roof.

Buylitch G.D., Buylitch K.G. REGULAR LATTICE OF FI-

NITE ELEMENTS COLLAR SEALS HYDRO DESK .............c.c.....

Method of splitting the model collar seal on a regular finite element
mesh.

Key words: grid finite element, process seal and modeling.

Buyalich G.D., Antonov Yu.A., Sheikin V.I. MECHANISM
OF INTERACTION OF POWERED SUPPORTS AND COAL

BED ROOFS ...

The article describes interactions of coal bed roof and powered sup-
port under different support resistances and the resistance distri-
bution through the width of the supported area.

Key words: support, roof, subsidence, layers, holding down, beam,
resistance, loosened rock.

Buylitch G.D., Voevodin V.V., Buylitch K.G. JUSTIFICA-
TION OF THE DENSITY OF THE MESH CYLINDER HYDRO
DESK IN THE CALCULATIONS OF FINITE ELEMENT

The technique and results of the assessment of finite-element mesh
model of a working cylinder rmapocroex with the help of the
index of density.

Key words: finite-element mesh model, the density.

Aksenov V.V., Kazantsev A.A., Dortman A.A. PROBLEMS
OF CREATION OF NEW TYPE TUNNEL FASTENER TO

GEOCOURSE ... .ottt

This article is an overview and analysis of the arch and circular roof
supports used in the tunneling shield and tunnel works combine.
Key words: roadheador, geohod, geowinchester technology, fas-

tener.
Aksenov V.V., Kazantsev A.A., Dortman A.A. UBSTAN-
TIATION OF NECESSITY OF DEVELOPMENT NEW TYPE

TUNNEL FASTENER TO GEOCOURSE ..........ccccociiiiiiiiiniin.

A new approach to mining is reviewed. The approach is based on
geowichser technology. The urgency of the researches directed
on creation new type of tunnel fastener of geowinchester tech-
nology.

Key words: roadheador, geohod, geowinchester technology, fastener.
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Anutchin A.V., Vorobiev A.V. RESEARCH OF DYNAMIC
LOADING OF POWERED SUPPORT HYDRAULIC LEGS OF
KOPR K-100 SIBERIAN AERONAUTICAL RESEARCH INSTI-

TUTE NAMED AFTER S.A. CHAPLYGIN.........cooiiiiiiiiiieeee

Methods of powered support hydraulic legs tests using an impact-
testing machine are described. A design of a specific test rig is
considered, description of the measuring parameters and test
conditions is made.

Key words: powered support, hydraulic leg, powered support hy-
draulic legs tests, impact-testing machine

Anutchin A.V., Vorobiev A.V. SIMULATING TEMPERA-
TURE FIELDS OF THE KPU-50 HEADING MACHINE HEAT

EXCHANGER ....ccooiiiiiiiiiiiiii i

Research of temperature fields in the hydraulic tank of kpu-50
heading machine using tubular heat exchanger is conducted.
Recommendations about the improvement of the cooling system
are made, a new heat exchanger design is proposed. Calculation
of the proposed design is made, an increase of the system effi-
ciency is confirmed.

Key words: heading machine, heat exchanger, simulating tempera-
ture fields

Aksenov V.V., Khoreshok A.A., Kostinets I.K., Beglvakov
V.Yu. EFFECT OF RELATIVE INSTRUMENTAL CUTTING
DEPTH ON THE STRESS OF ROCKS IN THE WORKING

In this paper is provided description of model of process of interac-
tion of executive body of the mining machines with breed of a
face when cutting by a lateral cylindrical surface. When modeling
influence of thickness of a cut-off layer on destruction conditions
for the purpose of receiving tendencies to decrease in specific
power consumption of destruction of breed is considered.

Key words: executive body, main tension, interaction model, interac-
tion surface.

Aksenov V.V., Timofeev V.Yu., Blashuk M.Yu. DEVEL-
OPMENT OF CIRCUITRY DRIVE OF GEOHOD WITH WAVE

TRANSMISSION WITH ROLLING ELEMENTS...........cccoociiiin

The summary: represent circuifry of the wave transmission with rolling
elements. Development layout of the electric motor and drive circuit
design of geohod. Presents the advantages of circuitry.

Key words: geo-winchester technology, geo-rover, transmission,
harmonic drive with rolling body links, circuit design.

Kucheryavenko S.V. METHODOLOGY OF DIAGNOSTIC

ANALYSIS IN TECHNICAL SPHERE ...,

The article is devoted to a methodological problem of diagnostic
analysis application in the sphere of engineering and technology.
Key words: diagnostic analysis, seismology, geoplasma.
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Apasov A.M., Ananieva O.R. MINING ART AND DIRECT

IRON PRODUCTION IN THE CHILDHOOD OF THE WORLD.......

The basic historical conditions of conception the air blowing furnace
state. The generalized abstract technological process of receipt
the blacksmith’s iron and its distinctive particular qualities from
another means of smelting metals are presented. Are considered
the different versions of air blowing furnace. A note of perspec-
tive evolution this direction in present time was maked.

Key words: the air blowing furnace state, iron-stone, the blacksmith’s
iron, ferrous metals, smelting metals, historical conditions, humanity.

Apasov A.M., Edesheva Ch.V. ORE MINING AND IRON
WORKS IN SIBERIA AT THE TURNS OF THE 18™-20™

CENTURIES.......ccoiiiiiiiiiiiiii e

The basic historical conditions and cause of conception the Siberian
ferrous metal industry was stated. The article introduces the
generalized process of formation metallurgical works on re-
making iron-stone. It's shown critical necessity on building the big
industrial Siberian works of ferrous metallurgy for guaranteeing
life the settled nationality and organization great industrial centre
in the East of Russia.

Key words: mine, iron clay, iron-stone, the works of ferrous metal-
lurgy, factory, pig iron furnace, the air blowing furnace, metallur-
gical industrial complex, Siberia, historical conditions.

Grishagin V.M. EMISSION OF BIOACTIVE SUBSTANCES IN

WELDING OF MINING EQUIPMENT ........ccccooociviiiiiiiiiii,

When the temperature in the plasma arc dissociation of molecular
nitrogen, oxygen, carbon dioxide, water vapor up to the free
atoms and ions. As a result, plasma-chemical reactions of disso-
ciation and formation of biologically active substances.

Key words: dissociation, the ionized oxygen, atomic and molecular
nitrogen, the gas phase arc

Epifantsev K.V., Mikhailov A.V., Gladky A.V. LUMP
PEAT PRODUCTION, EXTRUSION, SHAPES OF LEAD-IN
AND SIZING PART OF DRAWING NOZZLE, DISCRETE ELE-

MENT METHOD ....ccoiiiiiiiiiiiiiiiiiii e,

The authors discuss tests of various design lead-ins of peat lumping
machine dies. Stresses in the machine housing are calculated in
the Yade PSE using the discrete element method (DEM). The
study is conducted according to the German Academic Exchange
Service DAAD, project No. 15018.

Key words: extrusion operation, rotary speed, linear speed.

Ibragimov E.A., Saushkina N.F. [ON SOURCE OPTIMIZA-

TION FOR MINING EQUIPMENT SURFACE TREATMENT ...........

The article is an attempt to characterizing electric field strength variation
as a function of the ion source anode and cathode spacing.
Key words: electric field strength, field density, plasma.
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Makarov S.V. INFLUENCE STABILIZING ARC DISCHARGE
FOR DEFECTS WELDS DURING MANUFACTURING AND

USE MINING EQUIPMENT .......ooiiiiiiiiiiiiiiieee e

The main defect is in the manufacture and operation of mining
equipment, the effect of stabilizing the arc discharge fo defects in
the welds. The basic reasons for their occurrence. Aftention is
drawn to the relationship between the presence of defects in
safety and security equipment.

Key words: mining equipment, welding defects, weld cracks, stabili-
zation of the arc.

Grishagin V.M. DEVELOPMENT PROSPECTS FOR VENTI-
LATION SYSTEMS AND INDIVIDUAL PROTECTIVE DEVICES

IN MINING EQUIPMENT MANUFACTURING............ccccovinnneean.

Analysis of the literature on modern means of ventilation, suggests
that the most promising direction in this area is to ensure that
local removal of welding aerosol (CA), ie establishment of local
exhaust devices, mobile and portable devices filtered air (PVA),
built-in welding equipment sucking devices, filters for trapping
CA. In this important feature of them is that the use of PVA and
other local suction device with a filter can not only solve the hy-
giene problems (respiratory protection of welders against harmful
substances), and environmental - to save the production and the
environment from harmful emissions from welding.

Key words: filter-ventilation machines, welding spray, suction de-
vices, personal respiratory protection, self-contained breathing
apparatus

Podzorova E.A., Podzorov D.D. DEFINITION OF BOUND-
ARY LINES OF PHYSICAL WEAR IS MOUNTAIN — THE

MINE EQUIPMENT ... .ot

Boundary lines of physical wear are defined is mountain — the mine
equipment. Each line corresponds to a certain level of a technical
condition of object of an assessment.

Key words: market cost of cars and equipment, physical wear.

Valentov A.V., Retyunsky O.Yu. APPLICATION OF TUNG-
STEN-FREE HARD ALLOY CUTTING TOOLS IN SHAPING

MINING MACHINE PARTS AFTER RETAILORING............ccccee....

The article represents the results of actual tests of cutting tools with
KHT16 THZ20 hard alloy inserts brazed on special ferricarbonic
solder alloy. Tests were carried out in process of working the
surfaces restored by welded-deposition. Tests showed that tools
hardness increased 5-7 times subject to the operating practices of
surfaced area processing.

Key words: surfacing, solder alloy, cutting tool, actual tests, hard-
ness, area condition.

Retyunsky O.Yu., Valentov A.V., Solomatin P.A. STA-
TISTIC PROCESSING OF EXPERIMENTAL RESULTS ON
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LATHE WORK OF SURFACES OF MINING MACHINE PARTS

AFTER RETAILORING .....cooiiiiiiiiiieieeeeeeeeee e

The article represents actual tests results of turning deposited
surfaces with specially prepared KHT16 THZ0 hard alloy cutting
tools brazed on the author’s alloy.

Key words: statistical treatment, selection criterion, actual tests re-
sults, results reliability.

Rodzevich A.P., Bolotov I.B., Gazenaur E.G., Pakhomov
D.S. IMPROVEMENT OF PROPERTIES OF INGOT METAL
IN USE IN MINING MACHINE MANUFACTURING AT THE

YURGINSKY MACHINE ENGINEERING PLANT ........cocooiiiiiieren.

Obtaining of suitable metal with the lowest cost is the main eco-
nomic indicator of any metallurgical production. Technological
changes in the reconstruction process allowed much improve
these figures.

Key words: remodeling, iron-ore pellets, metal modification, oxygen
blast, flakes.

Sapozhkov S.B., Rudakov S.G., Sokolov P.D. THEO-
RETICAL AND TECHNOLOGICAL DEVELOPMENTS FOR
LOW- AND MEDIUM-ALLOY STEEL WELDED FABRICATION

IN MINING EQUIPMENT MANUFACTURING...........coocciiiiinn,

On the basis of complex research establishes the main factors influ-
encing the character of interaction of spray (drops) paccnasnaeH-
Horo metal with surface. The adhesive strength of the effect, in-
tensity of the heat, the temperature of the contact, surface tem-
perature, effects of force drops, the presence of oxides on the
surface roughness. The contact interaction proceeds in three
stages: 1) the formation of physical contact occurs as a result of
deformation and spreading drops; 2) activation of the contact sur-
faces (the formation of active centres); 3) the volume interaction.

Key words: welding in carbon dioxide, the mountain-mine equip-
ment, the contact interaction, temperature, pressure, protective
coaling.

Kozyrev N.A., Sapozhkov S.B. THE IMPACT OF FLUXING
SUPPLEMENTS FOR REFINING OF METAL OF THE WELD IN

THE MANUFACTURE OF THE MINING EQUIPMENT ..................

The analysis of fluorine addition in the flux metal AN-348A and the
studies into the quality characteristics of a weld metal in the
course of mining equipment manufacturing have shown that the
carbon-and-fluorine additions in the oxidizing flux AN-348A re-
duce nonmetallic inclusions in the welds and improve the weld
metal stress-and-strain properties, in particular, the impact hard-
ness under negative temperatures.

Key words: mountain-mine equipment, carbon-and-fluorine supple-
ments, flux, the metal of the weld, non-metallic inclusions, me-
chanical properties.
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Sergeeva T.A. EFFECT OF MODIFIERS ON THE PROPERTIES
OF NANOSTRUCTURED WELDED STEEL MINING EQUIP-

MENT IS MAINTAINED IN SIBERIAN CLIMATE REGION ...............

The basic requirements for the quality of metal mining equipment
operating in the climatic conditions of Siberia. The basic defects
in the weld and propose an effective method of dealing with them
to improve the quality and reliability of equipment career.

Key words: mining equipment, welding defects, residual stresses,
modifiers, nanoscale particles.

Domnina E.G., Pavlov N.V., Vorontsov V.S. CAST-IRON
WARE RECONDITIONING METHODS IN MINING EQUIP-

MENT REPAIRING ...

In the given work wide application of pig-iron as constructional ma-
terial is considered. As the basic ways of restoration of products
from pig-iron have been considered, in particular it is a question
of electroarc, semi-automatic and gas welding.

Key words: welding, cast-iron, reconditioning, industry.

Pavlov N.V., Kryukov A.V., Domnina E.G., Polishchuk
V.A., Zhukov A.M. CALCULATION OF TEMPERATURE
FIELD DISTRIBUTION OVER THE SURFACE OF A WORK-
PIECE AND THE COOLING RATE AT THE AXIS OF A WELD
UNDER PRE-SET TEMPERATURE FOR WELDING WITH THE
CONTROLLED ELECTRODE METAL DROP TRANSFER IN
THE MIXED GAS DURING MINING EQUIPMENT MANUFAC-

TURING......oooiiiiiiiii e

In this paper was carried out adaptation of existing mathematical
models of the distribution of temperature fields on the surface of
the product and cooling rateon the axis of the joint at a given
temperature processes controlledelectrode metal transfer in gas
mixtures in the manufacture of mining equipment. Comparison
of theoretical and experimental values obtainedshoweds the
adequacy of the calculation algorithms.

Key words: welding, gas mixture, pulse supply, distribution oftem-
perature fields.

Ilyashchenko D.P. ANALYSIS OF METALLURGICAL PROC-
ESSES KINETICS DURING SHIELDED MANUAL METAL ARC
WELDING WITH VARIABLE ENERGY DEPOSITION ON THE
ELECTRODE METAL DROPS IN MINING EQUIPMENT

WORKPIECE MANUFACTURING ..o,

In article on the basis of theoretical calculations and pilot studies it is
established that using power supplies with various power charac-
teristics, it is possible to influence temperature of drops of elec-
trode metal, thereby we can regulate transition of alloying ele-
ments to naplavlenny metal and to reduce losses on transition
them in slag and gas components.
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Key words: the manual arc welding, the covered electrodes, a
chemical composition, the inverter, the rectifier, sanitary-and-
hygienic characteristics.

Koperchuk A.V., Murin A.V. IMPROVEMENT OF THE
LOCKING HYDRODYNAMIC COUPLING FOR MINING

MACHINES DRIVES ..ot

In this article options to improve locking mechanism of the
hydrodynamic overload release coupling, which is a centrifugal
clutch with a shot are considered. Formulae for determining the
maximum torque of locking devices of various forms of inside ar-
eas and the results of their experimental verification are
represented.

Key words: mining machines drive, locking hydrodynamic overload
release coupling, maximum torque of locking devices.

Kuznetsov M.A., Kolmogorov D.E., Zernin E.A., Luka-
shov A.S. WELD METAL MODIFICATION METHODS US-
ING NANOSTRUCTURE POWDERS TO INCREASE ENDUR-
ANCE CAPABILITY AND MAINTAINABILITY OF MINING

EQUIPMENT COMPONENTS ..ot

This paper discusses how the introduction of nanostructured
powders into the liquid weld pool during arc welding with
consumable electrode, as well as their influence on the structure
and properties of welded joints. A new method for introducing
nanopowders into the molten bath through the shielding gas.

Key words: modifiers, weld pool, welding materials, the structure of
weld metal, weld metal properties.

Chernukhin R.V. THEORY OF DEFINITION OF THE HEAVY

HAULER FAULT-FREE PERFORMANCE PROBABILITY ..............

In article features of research of operational reliability of cars are
described. The technique of definition of a total probability of no-
failure operation of cars is stated.

Key words: reliability, maintenance support, fault-free performance
probability, wearing-out

Lukynov V.G., Pankratov A., Shmurigin V.A. INCREAS-
ING PRODUCTIVITY OF MOBILE EQUIPMENT THROUGH
MULTI-DIRETIONAL DRILLIG IN HORIZONTAL UNDER-

ROUND MINING.......coooiiiiiiiiiiiiiiiiccii e

Economic efficiency of multidirectional organisation of the work of
the elementswhich operate the mobile equipment is presented.
Key words: mining texnology, economic efficiency of multidirec-

tional elements, mobile equipment, drifting cycle.
Krets V.G., Antropova N.A. INFLUENCE DEPTH SHOT

HOLE AT DRIFTING ON PAYLOADER PRODUCTIVITY...............

Influence depth shot hole at drifting on pavioader productivity is
considered, its optimal parameteres are defined.
Kev words: depth shot hole, payloader, rock, productivity.
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Krets V.G., Antropova N.A. ROCK REMOVAL PRODUCTIV-

ITY DEFINITION AT DRIFTING.........coooiiiiiiiiieee e 334

The improved formula taking into account machine-setting time,
rock volume, rock disposition after explosion is offered.

Key words: depth shot hole, payloader, rock, productivity.

Lukivanov V.G., Shmurigin V.A., Zabuga V.S. APPLICA-

TION AIR- MECHANICAL FOAMS WITH HELPS FOAM GEN-
ERATOR FOR SUPPRESSION OF DUST OF BLASTHOLE
DRILLING IN MINING EXPLORATION GENERATION ........c.cccc....... 338

In our opinion, purposeful activities research was done it is not
enough to application foam for suppression of dust in mine work-
ing. Object this work it is analyses experience application foams
and formulation of the problem research above construction
shipping structure. How we know, foam it is a one of form dis-
persion.

Key words: air-mechanical foams, low temperature, hydro-
suppression of dust.

Kalmukova K.G., Burkov P.V., Burkova S.P. COMPUTER
SIMULATION STRESS-STRAIN STATE OF GAS-PIPELINE
SECTION IN SOIL SETTLEMENT CONDITIONS ..........cccooeeeeeee.. 343

In the deflected mode of gas-pipeline section in soil settlement con-
ditions is researched using software ANSYS.

Key words: stress-strain state, gas pipeline, sediment soil.

Kononenko T.V., Burkov P.V., Burkova S.P. COMPUTER
SIMULATION OF RESEARCH STRESS-STRAIN STATE MAIN
GAS PIPELINE SECTION «NIZHNE-KVAKCHINSKOE GAS
CONDENSATE FIELD — PETROPAVLOVSK-KAMCHATSKY>........ 349

This article provides an example of using ANSYS software package
for calculating the stress-strain state of main gas pipeline section
to determine the maximum loads and strains.

Key words: stress-strain state, gas pipeline, a tectonic fault, the
maximum stress.

Chernyavskiy D.Yu., Burkov P.V., Burkova S.P. COM-

PUTER SIMULATION DEFLECTED MODE PIPELINE FOR
EXAMPLE, THE PLOT ALEXANDROVSKY — ANGERS-
SUDZHENSK ...t e e e 356

The artical research the deflected mode section of oil-pipeline "Alex-
androv-Anzhero-Sudzhinsk" using software Ansys.

Key words: stress-stain state, oil-pipeline, underwater transition,
stress.

Balahontchew M.V., Burkov P.V., Burkova S.P. COM-

PUTER SIMULATION DEFLECTED MODE UNDERWATER
ON THE RIVER CROSSING PANINSKY YEGAN OIL-PIPELINE
ALEXANDROVSKY — ANGERS-SUDZHINSK ..., 363

The aim is to study the behavior and the study of the stress-strain

state of the underwater crossing of the river Paninsky Yegan.
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Under the influence of diverse forces acting vertically upwards
and downwards, the pipeline changes its geometry —-parameter
position. The results showed that the water pipeline there -
tension, which are variable along the tube. Sections of the
pipeline, situated in the middle of the underwater passage,
characterized by a high voltage level.

Key words: stress-stain state, oil-pipeline, underwater transition,
stress.

Belykh L.S., Burkov P.V., Burkova S.P. COMPUTER SIMU-
LATION OF STRENGTH CHARACTERISTICS POLY-

ETHILENE GAS-PIPELINES BASED CRACKING .............cccooveeen.

The artical research of strength of polyethilene gas-pipelines using
software Ansys.

Key words: Polyethilene gas-pipeline, loads, the crack, stress

Rudachenko A.V., Rudachenko V.A., Pashkova A.S.
MOBILE AND PORTABLE SYSTEM FOR PUMPS AND COM-

PRESSORS VIBRATION DIAGNOSTIC ...,

The capabilities and structure of modular portable vibrodiagnostic
complex "PVDK-2m" are described. Mobile and portable diagnos-
tic systems implementation results were analyzed.

Key words: vibration diagnostics, vibration measurement, prediction.

Rudachenko A.V., Rudachenko V.A., Pashkova A.S.
THE EXPERT SYSTEM FOR GAS PIPELINE EQUIPMENT

MAINTENANCE AND REPAIR ...

Article describes the basic concept of technical systems for techno-
logical equipment maintenance and repair development. The
main functions and communications of expert system that will al-
low plan of maintenance and repair works with economic justifi-
cation are enumerated.

Key words: expert system, diagnostics, prognosis, reliability.

Povarnitsyn S.V., Rudachenko A.V. THE METHOD OF
CALCULATING THE FORCE CHARACTERISTICS RESULT-
ING FROM THE INTERACTION OF THE DRILLED DIS-

PLACEMENT TOOLS WITH THE SURROUNDING SOIL..............

This paper summarizes the issues of determining the force charac-
teristics resulting from the interaction of the drilled displacement
tools with the soil in the process of horizontal directional drilling.
The experimental stand designed and constructed by the authors
to determine the force characteristics of the soil-cutting tool is
described. There have been presented the recommendations for
the preparation of soil samples, the data of the optimal water
saturation and consolidation for sandy soil samples of the medium
grain size, a comparison of experimental data of the round stamp
penetration with the calculated data for the numerical model.

Key words: Dirilling wells, horizontal directional drilling, microtunnel-
ing, pipe bursting, pipe jacking, drilled displacement (screw) piles.
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Rudachenko A.V., Povarnitsyn S.V. THE METHOD FI-
NITE-ELEMENT ANALYSIS OF CONSTRUCTION OF UNDER-

GROUND STRUCTURES ........ccoiiiiiiiiiciiii e,

This paper summarizes the problems of constructing a finite element
model and calculating the main parameters of trenchless pipeline
construction.

Key words: drilling wells, horizontal directional drilling, microtunnel-
ing, finite element method.

Saruev A.L., Saruev L.A. METHOD OF CALCULATION OF
MAXIMAL TENSIONS IN ELEMENTS OF CONNECTIONS OF
BARBELLS AT ROTATORY-SHOCK METHOD OF BORING

DRILLING ....oooiiiiiiiii et

Nomograms on that it comfortably to choose parameters are built

new shock knots taking into account amplitudes of tensions of com-
pression, formed in a barbell at the longitudinal blow of firing-pin.
Methodology of calculation allows to estimate the size of most
equivalent tensions in elements of connections of barbells.

Key words: impulse, firing-pin, barbell, nomogram, tensions, sec-
tion.

Saruev A.L., Saruev L.A. THE ANALYSIS OF INCREASE OF
STATIC TENSION RASTYAZHENIYA-SZHATIYA IN ELE-
MENTS OF CONNECTIONS OF BARS IN THE COURSE OF
DOVINCHIVANY AT SIMULTANEOUS INFLUENCE OF
POWER IMPULSES, THE TORQUE AND AXIAL EFFORT OF

The analysis of essential changes of the intense is carried out condi-
tions of elements of carving connections after passings of a series
of impulses through them and simultaneous action of an external
torque and axial effort giving of the chisel tool on a well face.

Key words: carving, tension, bar, firing-pin, dovinchivaniye.

Chuhareva N.V., Tikhonova T.V. USING UNDEFINED RE-

ABILITIES FOR ASSESSMENTS PIPLINE ACCIDENTS..................

Processing of statistical data for the ten-year period of operations of
gas pipelines for JSC «Sakhatransneftegaz» allowed the group to
identify factors of accidents and to identify groups with the
maximum contribution to the dynamics of accidents and injuries.
Based on the findings highlighted the most dangerous section of
the pipeline was found to be With the help of industrial safety
indicators it is condition was assed.

Key words: gas pipeline, accidents and damage prediction system,
causes of accidents, operation in the Far North

Chuhareva N.V., Afanasyev K.Y. ASSOCIATED PETRO-
LEUM GAS UTILIZATION METHODS IN PIPELINES OPERAT-

ING L e

Considered the most common ways of utilization of associated
petroleum gas, held a brief review and select the most
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appropriate method, for which the suggested ways to improve
efficiency.

Key words: associated petroleum gas, natural gas pipeline, gas
turbine, combustion chamber, compression ratio.

Afanasyev K.Y., Chuhareva N.V. USE OF CONTACT
EVAPORATOR FOR ELECTRIC DESALTING PLANT WASTE
WATER CONCENTRATION .....ooiiiiiiiiiiiiiiiieeeeeeiiie e 426

Considered the problem of electric desalting plant waste water
refining. Held a brief analysis of the existing wastewater
treatment technologies and select the scheme with the use of
confact evaporator.

Key words: electric desalting plant, contact evaporator, sodium
chloride, submerged burner, waste water.

Burkov V.P., Petrov V.L. DETERMINING THE PARAME-
TERS OF THE REGULATORS IN A CONTROLLED ELEC-
TROMECHANICAL SYSTEM BASED ON THE SPECTRAL
MODEL USING CHEBYSHEV-LEGENDRE FUNCTION BASIS.......... 431

This article dependences which define the parameters of regulators
controlled electromechanical system parameters from the spectral
model.

Key words: electro-mechanical system actuator, mathematical
model, the spectral model, Fourier transform, regulator, functions
of Chebyshev-Legendre.

Chukhareva N.V., Kuvshinov K.A., Blokhina O.L., Had-
kevich L. A., Rozhkova D.S. IMPROVEMENT OF LOW-
MOOR PEAT SORPTION CAPACITY FOR OIL SPILL CLEAN-

This article is concerned with investigation of Tomsk field’s low-
moor peat sorption capacity. Experimental results show the effec-
tiveness of thermal treatment in the process of sorbent produc-
tion for oil spill clean- up.

Key words: natural sorbent, oil capacity, low-moor peat, oil spill
clean-up, oil, thermal treatment

Shadrina A.V. EFFICIENCY RESEARCH OF FORCE IM-
PULSES TRANSMITTED ALONG A DRILLING STRING TO
DESTROYED ROCK (ON A GRANITE EXAMPLE) ..........cccccovnviennnn. 443

Annotation: there are presented results of experimental research of
granite destruction caused by affecting a drillstem (rods) with force
impulses generated at various parameters of impact: weight,
length, speed of a striker.

Key words: drillstem, striker, force impulse, energy intensity.

Shadrina A.V., Saruev L.A. RESEARCH OF CYCLIC DE-
FORMATION PROCESSES IN DRILL PIPES CARVING CON-
INECTIONS ...t 450

Process of impact impulses transmission through drill pipes carving
connection as an elastic-frictional system is considered. The
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estimation of impact impulse energy losses on a friction in
carving connections on a basis of hysteresis diagrams is
conducted. Elastic-deforming characteristics for three types of drill
pipes connections are received.

Key words: impact impulse, drill pipes, carving connection, impact
impulse energy losses, nipple and sleeve joint

Kharlamov S.N., Islvyamov I.Sh. STRESS-STRAIN STATE
IN THE MATERIAL INLETS OF CENTRIFUGAL PUMP AS A

RESULT OF PRESSURE FLUCTUATIONS .........coooiiiiiiiiee

The current design of pumps is impossible without computer simula-
tion, it makes this step an important part of the design units. This
paper analyzes the stress-strain state of the inlet pump housing of
the working chamber, the impeller. The calculations and
conclusions about the distribution of stresses.

Key words: blade, the impeller, the stress-strain state.

Kharlamov S.N., Alginov R.A. STUDY OF SPATIAL TUR-
BULENCE PROCESSES IN PIPING ASSEMBLIES AND COM-

MUNICATING PIPES ..o

In this paper results of detailed mathematical modelling and
numerical study of processes of reallocating of flows for
confluence fields / separations of flows in knots of pipeline
systems are introduced with turbulent models of the second order
with base from two-parametric k — ¢ and k-L the equations are
presented. The effect of shock of a flow about flanged tee wall is
investigated. The dodges tracking move are analyzed.
Recommendations of the organization of optimum modes of
transport of viscous media are made.

Key words: a flanged tee, a current, modelling, structure

Alginov R.A., Kharlamov S.N. LAMINARIZATION OF GAS

FLOWS IN PIPELINES ..ot

Results of complex physical and mathematical investigation of
intenal laminarizing gasflows under the influence of high
temperature loads are presented. The detailed analysis of return
effects in turbulence is given. Intensification effects of friction and
heat transfer in given conditions are shown. It is demonstrated
that the forecast of flows should be executed taking into account
anisotropy effects in variation of turbulent coefficients of viscosity
and thermal conductivity. Criteria of transients in friction and
hear transfer are presented.

Key words: modelling, laminarization, a friction, heat transfer,
turbulence.

Kuvshinov K.A., Smailov S.A., Kobza E.E. THE DYNAMIC
MODEL OF IMPULSIVE VIBRATIONAL SEISMIC SIGNAL

SOURCE ..ottt

The paper details research and development of land-based trans-
portable seismic signal source for geophysical prospecting.
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Computer-aided analysis of developed seismic signal source
dynamics was accomplished. The relation between vibration
stress and elastic shell stiffness was analyzed.

Key words: seismic prospecting, seismic source, vertical polarization
of waves, probing signal.

Kuvshinov K.A., Moyzes B.B. THE DEVELOPING OF IM-

PULSIVE VIBRATIONAL SEISMIC SIGNAL SOURCE....................

The opportunity of land-based transportable seismic signal source
for geophysical prospecting of geologic structures with peak value
impact smooth envelope curve is presented.

Key words: seismic prospecting, seismic source, vertical polarization
of waves, probing signal.

Rudachenko A.V., Rudachenko V.A. THE CONCEPT OF A
MODERN SYSTEM OF MAINTENANCE AND REPAIR PUMP

STATIONS . ... e

The concept of a modern system of maintenance and repair: based
on expert evaluation of technical condition of equipment, based
on years of research for the pumping equipment of JSC «Trans-
nefp.

Key words: maintenance and repair. Technical diagnostics, cost
reduction, production efficiency, vibration diagnostics.

Rudachenko A.V., Rudachenko V.A. WAYS TO IMPROVE
THE RELIABILITY AND EFFICIENCY OF OPERATION OF

ELECTROMECHANICAL EQUIPMENT PUMPING STATIONS ......

The ways of improving the basic equipment of JSC «Transneft» by
the modern approach to the creation of expert systems for evalu-
ating the technical condition of equipment.

Key words: maintenance and repair. Technical diagnostics, cost re-
duction, production efficiency, vibration diagnostics, system of
expert evaluation.
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