Cucrembl. Merozst. Texuonorun. B.J. lactur un ap. Kouiennus narerpuposantoro ...2015Ne 2 (26)c. 13-17

7. Khomenko A.P., Eliseev S.V., Artyunin A.l, Pawsa namical condition // Modern technologies. Systeralysis. Mod-
E.A., Kaimov E.V. Mechanisms in elastical oscikatisystem: eling. 2013. VypNe 2 (38). P. 8-17.
features of estimation of dynamical propertieskdasf vibration 11. Eliseev, S.V., Kovyrshin S.V., Bol'shakov RF®atures
protection of machines, devices and apparatuskiitdk State of contruction of compacts of elastical elementsniachanical
Transport University. Irkutsk, 2013. 187 p. Dep.\INITI oscillation systems. Interactions with systems elet: and con-

15.08.2013Ne 243. V 2013. nection forms // Modern technologies. System aislydodeling.
8. Kreinin P.G. Handbook on mechanisms. M.: Mashinoc2012. Vyp.N\e 4 (36). P. 61-70.
stroenie, 1986. 512 p. 12. Kaimov E.V. Estimation of dynamical propertiesystem

9. Khomenko A.P., Eliseev S.V., Ermoshenko Yu.VeHys- with lever ties // Nauchnye problemy transportairSibDal'nego
tem analysis and mathematical modeling in mechegsoaf vi-  Vostoka. Novosibirsk: NGAVT, 2014 1-2. P. 189-193.
broprotective systems. Irkutsk: rGUPS, 2012. 288 p 13. Belokobyl'skii S.V., Mamaev L.A., Kashuba V.Bitov

10. Khomenko A.P., Eliseev S.V. Quasielements ichmei- 1.S. Vibration technology machine with controllabte/namic
cal oscillation systems. Features at exclusionasfables of dy- condition for the surface treatment of plastic rmediMODERN

HIGH TECHNOLOGIES. 2009Ne 1. P. 5.

YK 621.375.8

KOHL[GHL[I/IH HHTErpupoBaHHOI'O MHOFOl'IpO(l)I/IJIbHOFO HCIIOJIb30BAHHUA
JIa3€PHbIX TEXHOJIOTUU Ha IIPOMBIIIVIEHHBIX IIPEANIPUATHUAX

B.W. Illactun’? C.B. Enuceen?”

'Cubupcxas akagemust npasa, SKOHOMEKH ¥ yipasierus, yi. Cypuxosa 21, Upkyrck, Poccus
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Crarbs nocrymmna 6.04.2015ppunsara 11.05.2015

Ilpeonazaemcs xonyenyus MHOLONPOPUILHOSO UCNONLIOBAHUS IAZEPHBIX MEXHONIO2UU HA OCHOGE UHMeSPaAYUY MAWUHOCIPOUMETb-
HO20 U peMOHmHO20 npoghunetl npouzsoocmsa. Paccmampusaiomes ocobennocmu KOMRIEKCHO20 UCHONb308AHUA IA3EPHBIX MEXHON02ULL
u 060py008aHUs ONsl NOBEPXHOCMHO20 MOOUpuyuposanus mamepuanos. Ilokazamvl npeumyujecmsea uHmMezpuUpoBaHHvlx n00X0008 8
op2aHu3ayuu NPOU3B00CMBEHHbIX YUKIO08, CEA3AHHBIX C 860CCIMAHOBUMENbHBIMU PAOOMAMU NPU PeMOHme azpe2amos, Y3106 u demainetl
mawun. Ob0cHOBaAHbI PAYUOHATBHBIE NOOXOObL K Peanu3ayuu mexHoI02UYecKux npoyeccos8 MoOepHU3ayuu no8epxXHoCmell, UMeruux,
no cywecmsy, odwjue PuzuUKo-MexaHuiecKylo 0CHO8y U mpedoBaHus K MexHu4eckomy obecneuenuio npou3eoocmeenbix 3aday. Takue
3a0auu Mo2ym Obimsb YHUGUYUPOBAHBL NO BLINOTHAEMBIM ONEPAYUAM U 0OecneyeHbl eOUHbIM YPOosHeM mpedosanull K Kayecmesy npoyec-
co6 u Haoedxcrocmu onepayuil. Ilpusedena ungopmayus 06 2¢ghpexmusrnocmu UCNONLIOBAHUS NAZEPHBIX MEXHONOSUHECKUX NPOYECCO8 C
pacnpedenenuem no uoam npouzgoocms. Iloxkazanvl menoenyuy pazeumus, OpUeHMUpOBaAHHble HA NPOYECChl 1A3ePHOU 3aKaAIKU, mep-
MOYRPOUHEHUs, CBA3AHHbIE C COBPEMEHHLIM YPOSHEeM NpedCmAasieHull 0 CIMPYKMypHbIX U (Pazo8uix npeobpazo8anusax 6 mamepuandax,
0bpabamuisaemMvlx 1azepHuiM uznyveHuem. Paccmampusatomes 6onpocel onpedenenus napamempos 1azeprou oopabomxu Ois nogwl-
WeHUs USHOCOCMOUKOCMU NPU 80CCMAHOGIeHUU demaineli asuayuonnvix osueamenei. Ocnognoe gnumaHue yo0eisemcs opeanu3ayuon-
HO-MEXHUYECKUM ACNEeKMAM COBPEMEHHO20 NpOU3800CMEA, NOBLIUAIOWUM MEXHUKO-IKOHOMUUECKYIO dghdexmusnocms. B cmamve
ompasicer onvlm opeanuzayuu padom no pemMoHmHO-60CCMAHOBUMENbHLIM MEXHON0UAM U UCNONb308AHUIO 1A3EPHOC0 0D0PYO008aAHUS
HA NPeonpusmusix, OCyUeCmeiaouux SKCHLyamayuo asUayuoHHO20 mpancnopma.

KuoueBble cjioBa: KOHLICTILMSA, JIa3€pHast TCXHOJIOTWs, HAIUIaBKA, TCPMOYIPOYHCHHEC,; BOCCTAHOBIICHHUC HOBCpXHOCTCﬁ H3HOCA,
KOMIUICKCHOC HCIIOJIb30BAHUC.

Concept of integrated multi-use for laser technology in industrial
enterprises

V.l. Shastit? S.V. Elisee$”

ISiberian Academy of Law, Economics and Managen®intSurikov St, Irkutsk, Russia
2Irkutsk State Transport University; 15, Chernishenst., Irkutsk, Russia
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The concept of multi-use laser technology basetherintegration of engineering and maintenance roedpction profiles is pro-
posed. The features of the integrated use of lEsdmologies and equipment for surface modificatibmaterials are considered. The
advantages of integrated approaches to the orgaioizeof production cycles associated with the rewdion work to repair units,
assemblies and machine parts are shown. Rationaloaches to the implementation of processes of mimiteg surfaces having gen-
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eral physical and mechanical basis and requireméatsmaintenance of production tasks are justifi€lich tasks can be unified
according to operating procedures and can be pregitb a single level of requirements for procesaliuand reliability of opera-

tions. The information about the effectiveness®éil processes with breakdown by types of indssisiprovided. Tendencies of devel-
opment of process-oriented laser hardening, thern@aiening associated with the current level ofagl@bout structural and phase
transformations in materials processed by laseliatidn are demonstrated. Parameters of the las@cpssing to increase wear prop-
erties of aircraft engine parts are considered. Pheblem is focused on the organizational and tédiraspects of modern production,
increasing technical and economic efficiency. Thigeeience of work on the repair and reclamatiorhtemlogies and the use of laser

equipment in air transport enterprises are reflecie the article.

Key words: concept; laser technology; welding; heat strengjtitg reclamation of wear surfaces; integrated use.

Beenenue. B mocienHne roasl 0JJHOBPEMEHHO € poc-
TOM HPOMBIIUICHHOI'O IOTEHIMAda paclIUpSIOTCS — Mac-
mTabbl NPUMEHEHUS COBPEMEHHBIX TEXHOJIOTHYECKHX
nporeccoB 006pabotkn marepuanos [1; 2]. Ha mpemmpu-
SATUSX Pa3IMYHBIX OTpacieil OpraHU3YITCS WHHOBAI[MOH-
HBIE TEXHOJIOTMYECKHE IIEHTPBI, aKTUBHO BEAYTCS PabOThHI
[0 UX OCHAILICHWIO W BHEJIPEHHIO, B TOM YHCJE, TEXHOJIO-
Ml J1a3epHoil oOpaboTku MartepuanoB. Haubonee mmpo-
KOE IPOMBIIIJIEHHOE NPUMEHEHHE B OTEYECTBEHHOM Ma-
LIMHOCTPOCHNH OTMEYAeTCsl B aBHALMOHHON, aBTOMOOWIIb-
HOI W CIIELMabHBIX OTPACisX, CBS3aHHBIX C IPUMEHEHHU-
€M MaTepHuajoB, KOTOpbIE TPYIHO MOJIAIOTCS 00paboTke
TPaJULIHOHHBIMU METOIAMH.

bonee mmpokoe BHEIpEHHE JIa3€PHBIX TEXHOJIOTUH
C/ICP)KMBACTCS B OCHOBHOM OTCYTCTBHEM HAJICXKHBIX TeX-
HOJIOTHYECKHMX JIa3epPOB OTEYECTBEHHOIO IIPOU3BOJICTBA.
DTO 0OCTOSTENHCTBO BBIHYXK/IACT INPOMBIIIJICHHbIE Tpe/-
NPUSTHS,, HECMOTPSI Ha 3HAYMTENbHbIC 3aTpaThl, IpHOOpe-
TaTh JA3EPHYI0 TEXHHUKY 38 PYOEKOM, NPEHM YIIIECTBEHHO B
BUJIE JIa3EPHBIX TEXHOJOTMYECKMX KOMILIEKCOB, YTO I1OJ-
TBEPXKJIAET aKTyaJbHOCTb NPOOJEMBI U BBICOKYIO d(dek-
THUBHOCTb IIEPCIIEKTHBHBIX METOI0B 00padOTKM Marepua-
noB. Kpome BO3MOXHOCTH OOpaOOTKM NPAKTHYECKH JIIO-
ObIX MaTepualioB C BHICOKMM KayeCTBOM M IPOHM3BOJHU-
TEJILHOCTBI0, O1aroiapsi YHUKaJIbHBIM CBOMCTBAM JIa3epHO-
T'0 M3JIy4eHUs 00ecIeunBaeTcsi BHICOKUH ypOBEHb TPYI0- U
9HEProcOepeKeH s, a B psijie CIydaeB JJaHHbIH HHCTPYMEHT
HE UMEET aJbTEPHATUBBI NIPU PEIICHUH BAXKHBIX TEXHOJIO-
IMYECKHUX 3a71ad.

HemasoBaxHOe 3HaYCHUE B ACIEKTE aKTHBU3ALMU pa-
00T 10 NPOMBIIIJICHHOMY BHEAPECHUIO JIa3EPHBIX TEXHOJIO-
M MMEeT Hay4HbIH IOTEHIMAl OTEYECTBEHHBIX YUCHBIX,
npuobperennsiii B 60—90e roxsl mpomuroro Beka, npu
AKTHBHOM M3y4YEHHH IPOLIECCOB B3aMMOJICUCTBUS JIa3€PHO-
IO M3JIy4EeHUsI C BEIIECTBOM. 3HAUMTEIbHAs 4acTh (yHja-
MEHTQJIBHBIX PabOT POCCHHCKHX YYEHBIX B JIAHHOM Ha-
IIPABJIEHUN OCTAeTCsl JI0 HACTOSIIEro BPEeMEHH HEeBOCTpe-
OOBaHHOH, HO B TO K€ BpeMs HMEET Ba)KHOE Hay4dHO-
npakTHyeckoe 3HaueHue [3].

VY4uteiBasi 3T0, BAKHO YK€ ceiuac MPOrHO3UPOBATh 00-
JIACTH ¥ 00BEMBbI BHEJIPEHHS JIA3EPHBIX TEXHOJIOTUH, BBIIEIIIB
3 HHUX HauOoiee IEPCHEeKTHBHbIC, IPELyCMaTpPUBAIOLIIE
UCIIONIb30BAaHNE HAJIOKHBIX TEXHOJIOIMYECKUX JasepoB. K
MOCJIEIHAM TPJIMLMOHHO, C Y4ETOM MPAKTHYECKOro OIIbITa,
orHocsaT COy-masepsl, 00MANAIOIINE IUPOKUM JUANIA30HOM
PEryJIMPOBKH MOIIHOCTH MMITYJIbCHO-TIEPHOMYECKOr0 U He-
IPEPBIBHOTO PEXHUMOB paboThl. Bmecte ¢ TeM, B mocieaHee
BpEMs CTAHOBUTCSI OYEBU/IHBIM, YTO HA CMEHY 9TUM MOJEISIM
UAYT TBEPAOTEIIBHBIE JIA3EPhl C JUOAHOM HAKAUYKOU U, BIIOJIHE
BEPOSITHO, BOJIOKOHHBIE J1a3ephbl.

|. ITocranoBka 3agaum ucciaenoBanus. K nHambosee
MPAaKTHYECKN 3HAYMMBIM BHJIaM JIa3epHOH 00paboTKH Ma-
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TEpUAJIOB B OOILIEM MAaIIMHOCTPOSHUH TPAJUIMOHHO OTHO-
cAT TepMOo0OpaboOTKy, pe3Ky, CBapKy, HaIUIaBKy M ITOBEPX-
HOCTHOE JIETUPOBaHHE KaK Hanboliee M3ydeHHbIE M arpo-
OupOBaHHBIE Ha IPAKTHKE IPOLECCHl. YUUTHIBas 0COOCH-
HOCTH JIa3€PHOI'0 M3JIydeHUs: U o0OpyaOBaHHUS, BCE ITH
TEXHOJIOTHYECKHE TIPUEMbI MOXKHO OCYILIECTBIISATh HA YHH-
BEpCAJbHOM JIa3epHON yCTaHOBKE (KOMIUIEKCE), MpH He-
3HAYMTEIBHON IEPEeHaCTPONKe, 00ECIeYNB ONTHMAJbHbIC
PEeXKUMBI 00pabOTKHU U 1Mojlauy B psijie ciydaeB B pabodyro
30HY pa3jM4HBIX CpeJl U MaTepuanos. Bee atu BUbI 00pa-
OOTKM MOI'YT OCYIIECTBJIATHCS MUHHMMAJIBHBIM YHCIOM
UCIIOJIHUTENICH Ha OHOM y4acTKe NPENINpPUsITUs, a HHOTIa
— Ha OJIHOM TEXHOJOTHYeCKOM KoMmIuiekce [3].

JlaHHOE OOCTOSTEIBCTBO MOXKET OBITH IOATBEPHKICHO
JMarpaMMoOl TIPUMEpHBIX Mokazarteneld 3((dexTHBHOrO
UCIIOJIb30BAHMS PA3JIMUHBIX TEXHOJOI'MYECKUX IPOLIECCOB
Ja3epHoOi 00pabOTKM MaTepHaloB B 3aBHUCUMOCTH OT
YPOBHSI SHEPI'eTUUECKHX MapaMeTPOB JIa3€PHBIX TEXHOJIO-
TMYECKUX YCTaHOBOK (puc. 1) Ha mpumepe omHOro U3 Be-
JIYIIUX TPEeNPUSITHI aBUALIMOHHOH MPOMBIIUICHHOCTH.

A 5

3

Memasae u crsabe
O]

10¢ 4 @ % @ 2

¢ 7

w0 ] @ /49 !

57— T TIIT TIT 7 FIFFis
107 1@

171 HEM ETAJUTHY ECEHE MATEPHAIRI

32

(Tromuocme Moweocmy (Bm,/om?)
[
Moupmocme uzmenud kBm

loxazamens sppesmubuozo ucnofesobanus Aaseprbl

memasoeuveckux npoyeccol ()
Puc. 1. [lnarpamma 3(¢EeKTHBHOIO HCHOIB30BAHMS JIA3EPHBIX
TEXHOJIOTMYECKHUX MpoIieccoB: 1 — packpoil u pe3ka HeMeTauTu-
YeCKHX MaTepualioB; 2 — TepMooOpaboTKa (3aKaika, OTIKHT,
OTIIYCK), JISTHpOBaHue; 3 — HaIiaBka; 4 — cBapka; 5 — peska; 6
— MpOLIMBKA OTBepCTHH (nepdopupoBaHue); 7 — IPOYHe BHIbI
00paboTKH

[ 1 — npumepHsIii 065eM HCIOTE30BAHHS TOTO HIT
MHOTO BH/A J1a3epHOI 00pabOTKH MaTepHaJIOB IIPH U3TOTOBICHUN
HOBOU aBHATCXHUKH,

(777 — TO e IpH HCIIOIb30BAHMU JIA3CPHOM obpa-

OOTKM B TEXHOJIOTHYECKHX IPOIECCaX PEeMOHT-
HOTO TIPO( IS

Kpome paccMOTpeHHBIX HA JuarpamMMe MepCHeKTHUBHBIX
METOJIOB JIa3epHOi 00padOTKK B 00JIACTH MIPOU3BOJCTBA U
PEMOHTa aBHATEXHMKH, HE MEHEE AKTYalIbHBIM SBIISETCS
IIPUMEHEHHUE JIa3ePHBIX KOHTPOIbHO-U3MEPUTEIbHBIX LIEH-
TPUPYIOLIMX ¥ IMATHOCTUYECKHX CHCTEM M 000pPY/IOBAHMSI.
JlanHoe HampaBieHHE OOYCIIOBJICHO HE TOJBKO YHHKallb-
HbIMHM CBOMCTBaMU JIA3€PHOrO M3JIyYCHUs MaJOW MOLIHO-
CTH, TAKUX KaK BBICOKAs MOHOXPOMATHYHOCTb, KOTEPEHT-
HOCTb, TOJIApU3alMsa U y3Kas HaIpaBICHHOCTh, HO U KOH-





