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TEeXHOJIOTIN

2. Securit of quality of working surfaces of details of centrifugal compressors with application of the integrated
techniques

Pedepar:

1. O6'eKT moCHimKeHHs - iHTerPOBaHi TEXHOJIOTIUHI IPOLleCy BUTOTOBJIEHHS IeTajlel BifllleHTPOBHUX KOMIIPECOPIB,
1110 NPalloloTh B yMOBAX MiJIBUIIEHNX HaBaHTaKeHb i arpeCcMBHUX cepeloBUll,. MeTa JOoCiIpKeHHs - 3a0e3[1eYeHHs
SIKOCTi pO60UKX [TOBEPXOHD I€TaleH BifllIeHTPOBMX KOMIIPECOPIB 32 PaXyYHOK YIIPOBa/I>)KE€HHSI iHTETPOBAHUX
TEXHOJIOTi!l BUTOTOBJIEHHS i3 32CTOCYBAaHHSIM 3alIaTEHTOBAHMUX HOBUX CIIOCOOIB 3MillHEHHS], 1110 JO3BOJISTh
HiABUINMTY BUPOOHWYI Ta eKCIlTyaTalliliHi XapaKTeprUCTUKY 061aiHaHHS. MeToau NOCiIKeHHS: Ha OCHOBI METOY
CHCTEMHOTO aHaJli3y JOCJiIKeHi KOHCTPYKTOPCHKO-TEXHOJIOTIYHI BUMOTHU [I0 AE€TaJIe! BiILIEHTPOBUX KOMIIPECOPIB,
a TaKOX iCHYI04i METOIY NiJIBUILIEHHS iX SIKOCTi; METOZ, CIIPSIMOBAHOTO BUOOPY TEXHOJIOTI 3MilIHEHHS AeTajlei
IIO3BOJIUB i3 yChOTO Pi3HOMAaHITTS TEXHOJIOTIH 3MIiIJHEHHS BUBHAYMTH HANOIIbII ONTHMAaJIbHY 32 I0Ka3HUKOM

IOCSICHEHHS SIKOCTi i HaliMeHIIoi cOBiBapTOCTi; [JIs1 OLIIHKM SIKOCTi [IOBEPXHEBOTO LIApy MiCyIsl 3MillHEHHS, I0r0



CYLIIBHOCTI, IIMOUHU 1 6YL0BU 30H MiflIapy IPOBOAUBCS MeTasorpadiuHuii aHali3 3pas3kiB Ha ONTUYHOMY
Mmikpockortii "HeodoT-2". OLiHKa BIIJIMBY 3MiLIHEHOTO LIapy Ha MEXaHiYHi BJIaCTUBOCTI MaTepialy OCHOBU OyJia
IIPOBEJIEHA 33 CTAaHJAPTHOIO METOMKOIO BinnosigHo 1o JCTY 7855-84 (BunpobyBaHHs Ha po3TsAryBaHHs), JCTY
25.502-79 (BurpoOyBaHHS Ha YTOMY); OLLiHKA 3HOCOCTIMIKOCTi 3MiIJHEHOTO Mapy IPOBOAMIACS Ha MAIIMHI TEPTS
CMII-2 i3 3acToCyBaHHSIM MeTOAy WTy4yHUX 6a3 3a [ICTY 16524-72. TeopeTuyHi Ta IPaKTUYHi pe3yIbTaTuU:
PO3p006JIEHO IHTErpOBaHy TEXHOJIOTi0 3a6€e3T1eYeHHs SIKOCTi pOO0YMX TIOBEPXOHD JleTajell BifjlleHTPOBUX
KOMIIPECOPIB, SIKa [03BOJINJIA 326€31€YUTH iX HEOOXiTHY SIKiCTh HANOiIbIll EKOHOMIYHUMU METOJAMMU.
3anponoHOBaHO HOBUI CIIOCI6 3MilJHEHHSI IOBEPXHEBOTIO APy JeTajel, O JO3BOJIMB 3MEHIINTH TEXHOJIOTIUHY
CO6iBapTiCTh mpoLecy Ipy 3abe3rnedyeHHi KOHCTPYKIiIMHMX TapameTpiB sKocTi. HaykoBa HOBM3HA: BIieplie IS
NiABUILEHHS SIKOCTi poO0YMX [10BEPXOHbD AeTajel BiilleHTPOBUX KOMIIPECOPiB PO3POOJIEHO HOBY iHTEIPOBaHYy
TEXHOJIOTIIO, sIKa BKJIIOYa€e HOBUI CIIOCi6 3MilJHEHHS IOBEPXHEBOTO APy JeTajlell METOOM €JIEKTPOEPO3iiHOro
JIeTyBaHHS rpaiToBUM €JIEKTPO/IOM 3 HACTYIHOIO YJIbTPA3BYKOBOIO OOPOOKOIO; PO3POO6IEHO aHATIITUYHY MOZEb
Il KEPYBaHHS [TapamMeTpaMHU SIKOCTi TOBEPXHEBUX MIAPiB JeTalell BijlleHTPOBUX KOMIIPECOPIB, gKa J03BOJINIIA
BUPIIIMTH 3aBJJaHHS palLlioHaJIbHOTO BUOOPY TEXHOJIOTIYHUX PEKMMIB POOOTU 00J1afHAHHS Ta Yacy 00poOKY; Ha
OCHOBI IIPOBEJIEHNX €KCIIEPUMEHTAJIbHUX AAaHUX 0YJIO BCTAHOBJIEHO, 1O MiABUIIEHHS SIKOCTi [IOBEPXHEBOTO LIApy
3paskiB 3i ctani 12X18H10T MeToioM eJ1eKTpoepo3ifiHOro jieryBaHHs rpadiToBUM eJIeKTPOLOM 3MiICHIOBAIOChH
3aBJISIKM YTBOPEHHIO B IOBEPXHEBOMY LIAPi 3MilIHIOIOYMX CIIOJYK; HAabyJI0 NOJAJIbIIOr0 PO3BUTKY 3aCTOCYBaHHS
CIIPSIMOBAHOTO BUOOPY iHTErPpOBAHOI TEXHOJIOTII 3a0€31e4eHHs HEOOXiIHOI SIKOCTi po604MX [10BEPXOHD AeTanen
BiILIEHTPOBUX KOMIIpecopiB. CTyNiHb BIPOBa/IKEHHS: [HTErpoBaHa TEXHOJIOTiS 3a6€311eY€eHHSI SIKOCTI PO604YMX
[IOBEPXOHB JleTajlell KOMIIPECOPHOro 06J1afiHaHHS BUKOPUCTOBYETHCS IIPU 3MilJHEHHI BiZ[IOBifa/IbHUX eTasell Ha
JlebeMHCBKOMY [IOCIIiIHO-€eKCIIepUMeHTaIbHOMY 3aBogi "Temm" (M. Jlebenun Cymcbkoi obsacti), Ha BAT CHBO im.
M. B.Opynse (M. Cymn); y dinii "Ykprazeneprocepsic" 'aficuHcbkoMy yrpaBiinHi (M. [aiicun); AT "HBAT
BHIIxommnpecopmam” (M. Cymu). Chepa BUKOPUCTAHHS: rajly3b MAIMHOOYAiBHA, rifpo, TypOiHOOYiBHA,
KOMIIpecopoOyiBHa.

2. Research plant - the integrated technological processes of manufacture of details of centrifugal compressors
which work in the conditions of heightened loadings and excited environments. A research objective - security of
quality of working surfaces of details of centrifugal compressors at the expense of introduction of the integrated
manufacturing techniques with application of the licensed new ways of hardening which will allow to raise
industrial and operating performances of the equipment. Research methods: on the basis of a systems analysis
method the examined design-engineering requirements to details of centrifugal compressors, and also existing
methods of heightening of their quality; the method of the directed choice of techniques of hardening of details
has allowed to define from all variety of techniques of hardening the optimal on an index of reaching of quality and
the least cost price; For an estimation of quality of a blanket after hardening, depths and structures of zones of an
intermediate layer it was spent the analysis of samples on an optical microscope "Neofot-2". The estimation of
influence of the strengthened stratum on mechanical properties of a material of the fundamentals has been spent
by a standard technique agrees GOST 7855-84 (trial a stretching), GOST 25 (fatigue test); the estimation of
endurance of the strengthened stratum was spent by the car of friction CMC-2 with application of a method of
artificial bases in accordance with GOST 16524-72. Theoretical and practical results: the integrated technique of
security of quality of working surfaces of details of centrifugal compressors which has allowed to ensure their
necessary quality with the most economic methods is developed. The new way of hardening of a blanket of details
which has allowed to diminish the technological cost price of process at security of constructional parametres of
quality is offered. Scientific novelty: For the first time centrifugal compressors are developed for improvement of
quality of working surfaces of details the new integrated technique which powers up a new way of hardening of a
blanket of details a method of electroerosive doping by a graphite electrode with the subsequent ultrasonic
handling; the analytical model is developed for control in parametres of quality of blankets of details of centrifugal
compressors which has allowed to solve a problem of a rational choice of technological operating modes of the
equipment and a run time; on the basis of the spent experimental researches it has been established, that
improvement of quality of a blanket of samples from a steel 12ZH18N10T a graphite electrode was carried out with a



method of electroerosive doping thanks to formation in a blanket of strengthening connections; Has acquired the
further development application of the directed choice of the integrated technique of security of necessary quality
of working surfaces of details of centrifugal compressors. Introduction degree: the Integrated technique of
security of quality of working surfaces of details of the compressor equipment is used at hardening of responsible
details on Lebedinsky an experimental-experimental factory "Temp" (Jle6egun the Sumy area), on M.V.Frunze
(Sumy); in branch "Ukrgazenergoservis" Gajsinskomu control; joint-stock company "VNIIkompressormash. Use
sphere: area engineering, gidro ahd ohter.
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