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(54) cCnocCis O300BNOBAIIbHO-3MILHIOBAIIbHOI  OBPOBKW  NOMATOK  KOMMPECOPA
FA3OTYPBIHHUX OABUT'YHIB

(57) Pedpepar:

Cnoci6 03806ntoBanbHO-3MiLHIOBaNbLHOI 06pobkn nonaTtok Komnpecopa rasoTypbiHHMX OBUIyHIB
BKIIOYAE 3aMOBHEHHS poboY0oi kamepw Kyrbkamu 3 MigWMNHUKOBOI CTani, 3akpinfieHHs B KaMepi
nionaTok 3 MOXNUBICTIO B3aEMOZii MOBEPXOHb, L0 3MILHIOITh, 3 KyNnbkaMu, ix 06pobKy 3a 4ONOMOro
YyNbTPa3ByKOBUX KOMMBaHb. [icrsa dhopMOyTBOPEHHS MOBEPXHI NonaTtok nigaawTb gedopmaLiiHoMy
3MiUHEHHIO B YNbTPa3BYKOBOMY Mofi ctaneBuMu Kynbkamu Aiametpom 1,6 MM i tBepaictio HRC
59...61 3i crani WX15 BnpogoBx 5...8 xBunuH. [loBepxHi nonaTtok nonipywTb Ta nNigaawTb
004aTKOBOMY YrbTPa3ByKOBOMY 3MILHEHHIO TakMMK XX CTaneBUMKU Kyrnbkamu pgiametpom 1,6 Mm
Bnpogosx 10...12 XBUNuH.
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KopucHa mogenb HanexuTb o MawnHobyayBaHHS, 30KpeMa o asiagsuryHobyayBaHHSA, a came
0O TexHonorii 03a406ntoBaneHO-3MiLHIOBaN6LHOI 06pobkn nepa nonatok ra3oTypbOiHHUX OBUrYHIB, i
Moxe OyTu 3acTtocoBaHa Anst 06pobKyM MAOCKUX Ta CKragHonpodinibHNX NMOBEPXOHb iHLWMX AeTanen
ra3otypbiHHMXx aeuryHis (L) 3 HikeneBuX i 3ani3oHikeneBMx CnnaeiB, y TOMY YMCHi OTPUMaHKX 3
BUKOPUCTaHHAM agUTUBHMUX TEXHOMOFIN.

Bimomnin cnocib o3pobntoBanbHO-3MiLHIOBanNbHoi 06pobku nonatok komnpecopa "ML, npu akomy
06pobKy MOBEpXHi MPOBOAATL Yy ABa eTanu [TexHomormyeckoe obecneyvyeHne 3KCMnyaTauuoHHbIX
xapaktepuctuk getanen 'TI. Jlonatkn kKomnpeccopa u BeHTUnsiTopa: MoHorpadums / B.A. borycnaes,
M.A. Xemantok, A.A. Kauan n gp. - Yacte |. - 3anopoxbe: AO "Motop Cwny", 2017. - 500 c.]. Ha
nepLoMy etani BUKOHYKOTb Py4YHE MNOMipyBaHHA 3 METOK 3MEHLUEHHS LIOPCTKOCTI MOBEPXHi Ta
YCYHEHHS cnigiB Big nonepegHbOi MexaHidHoi obpobku. Ha pgpyromy eTtani noBepxHi nepa i
XBOCTOBMKa NoNaTok MiggatTb NOBEPXHEBO-NNAaCTUYHOMY AedOPMYBaHHIO CTaneBuMn Kyrbkamu B
ynbTpa3BykoBoMy noni. Hegonikom Bigomoro cnocofy € BWCOKa TPYOOMICTKICTb MOmipyBanbHOT
onepadiii, CnpMYnNHEHa HU3bKOO TBEPAICTI0O MaTepiany noBepXoHb, LWo obpobniotoTe. Lle He fo3sonsie
iHTEeHCUMIKYBaTK PEXNMM NOMIPYBAHHS.

Hainbnmxkymm aHanorom BMOpaHO BigOMUI cnocid 034065oBanbHO-3MiLHIOBaNbHOI 06po6KM
NMOBEPXOHb onaTok Komnpecopa ra3oTypbiHHUX aBuryHiB [[MateHT 2273500 P®, MK B24C 1/10
(2020.08); B24C 11/00 (2020.08); B24C 3/32 (2020.08); B24C 5/08 (2020.08) "Cnocob ynpo4HeHus
NMOBEPXHOCTHOIO Crosi flonaTok Komnpeccopa ra3oTypOuHHbix gsuratenen” H.B. Abpamos, B.A,
levikun, H.O. HukynuH, B.B. OpexoBa, C.N. lNopbyHoB, AKuMOHepHoe obuwectBo "O6beauHeHHasi
auratenectpoutensHasa kopnopauusa”, 3aasn. 09.04.2020, Ony6n.: 19.02.2021, Bion. Ne 5.], akun
BKITIOYaE 3MiLHEHHS MOBEPXHEBOro Lwapy nonatok komnpecopa [T craneByMn Kynbkamu pis3HOi
TBEpPAOCTi 3 MigwunHMKoBOI cTani. Hegonikom Lboro cnocoby € Te, WO 3MilHEHHS CyNpPOBOAXYETHCA
YTBOPEHHSIM PErYNsSPHOro Mikpopenbey Ha MNOBEPXHAX Mepa fonaTok Yy BUMA4I BM'STUH, SKi
CMPUSIOTE 3HWKEHHIO XapaKTepucTUK BUTpMBANocTi. MiKpOHepiBHOCTI, WO YTBOPIOKTLCH, CTaloTb
KOHUEHTpaTopaMn HanpyXeHb, Ha SKUX 3apoaXylTbCA BTOMHI TPILMHW Npu ekcnnyaTtauii getani.
Onsa 3rnamkyBaHHA MIKPOHEpPIBHOCTEN 3aCTOCOBYIOTH O0AATKOBY onepadito BibpononipyBaHHs, WO
HiBENIOE eheKT 3MILHEHHS, a TakoX 30inblUye 3aranbHy TPYAOMICTKICTb BUPpOOHULTBA. TakoX HU3bKa
TBEPOICTb MNOBEPXOHb JlonaTtok kKomnpecopa [T p[o 3miuHeHHs 36inbllye TPYAOMICTKICTb
nonepeaHbLOI MoNipyBanbHOI onepadii, CApsIMOBAHOI Ha 3MEHLUEHHS BMCOTU MIKPOHEPIBHOCTEMN.
HeoOxigHicTb 3acTocyBaHHSI CTaneBumX KybOoK 3 Pi3HOK TBEPAICTIO B 3arapTOBaHOMY Ta BignaneHomy
CTaHi 36inbLuye TPYOOMICTKICTb MOBEPXHEBO-NNACTUYHOIO AePOPMYyBaHHS.

3araneHuUM Hegonikom BigomMux cnocobiB 03406n0BanbHO-3MiLHIOBaNbLHOI 06pobkm nonatok MM
€ BUCOKa TPYOOMICTKICTb MonipyBanbHOI onepauii i 3MiLHEHHA MOBEPXHEBOro LWapy Npu NoMipyBaHHi
NOBEPXOHb NoNaToK KOMNpecopa, Lo NPU3BOAUTbL A0 3HWXKEHHS XapaKTepucTuk BUTPUBANOCTI.

B ocHoBy kopucHOi Mogeni nocTaBneHa 3agada niaBULLIMTU NPOAYKTUBHICTb i TEXHOMONIYHICTL Npu
36epexeHHi AKOCTi 03006ntoBanbHO-3MILHIOBaNbHOI 06pobku nonaTok ra3oTypOiHHUX OBUrYHIB,
3a6e3neynTn MiHimanbHy LWOPCTKICTb MOBEPXOHb MOMIPOBAHMX JIONATOK, NPY MEHLLOMY Yaci o6pobku
Ta 36inblUeHHi rMUOUHM i CTyNeHs NOBEPXHEBOrO Hakneny, wWo 3abe3nevyyloTb 3HAYHE NiABULLEHHS
rpaHuLi BUTpMBanocTi flonatok komnpecopa M.

MocTaBneHa 3agavya BUpIlWIYETbCA TUM, WO cnocib 030o6ntoBanbHO-3MiLHIOBaNbHOI 06poOKM
rnionatok Komrnpecopa ra3oTypbiHHMX OBUIYHIB, KU BKITOYAE 3anoBHEHHA POOOY0T KaMepu Kyrbkamu
3 MNiAWWMHUKOBOI CTani, 3akpinneHHs B KaMepi nonaTtok 3 MOXIMMBICTIO B3aemofii MOBEPXOHb, LLO
3MILHIOTh, 3 KyNbkamu, Ta ix 06pobKy 3a 4OMOMOroK yNbTPa3BYKOBMX KONMBaHb, 3r4HO 3 KOPMUCHO
MoAennto, nicna oOpPMOYTBOPEHHS MOBEPXHi NnonaTtok nigaatnTs AedopmauiiHOMy 3MiLHEHHI B
ynbTpa3ByKOBOMY Mofi cTanesBuMmu Kynbkamu giametpom 1,6 MM i tBepaictio HRC 59...61 3i ctani
LWX15 Bnpogosx 5...8 xBUNuH, Nicns 4oro NOBEpXHi NIONaTok NonipyloTb Ta NiggalTb JO4ATKOBOMY
YNbTPa3BYKOBOMY 3MILHEHHIO TakKMMW XX CTaneBuMu Kynbkamu giametpom 1,6 mm Bnpogosx 10...12
XBUMVH.

Ha BigMiHy Big aHanora noBepxHeBO-NnacTuyHe AedOPMYBaHHS CTaneBUMM Kynbkamu B
ynbTPa3ByKOBOMY MOMi J0OATKOBO BUKOHYIOTb Meped nonipyBaHHsAM MNOBEpPXOHb ronaTtok. Lle
3abe3nevye nigBMLIEHHA TBEPOOCTI MOBEPXOHb 3a paxyHoK AedopMauiHOro 3milHeHHs Ta
TEXHOMOr4YHOCTI NonipyBanbHOI onepatlii.

Cnocib 34iACHIOTE HACTYMHUM YMHOM.

O3pobntoBanbHO-3MiLHIOBaNbHy o6pobKy nepa nonaTtok BUKOHYKOTb Y Tpu eTanu. Ha nepwomy
eTani y pobo4yy Kamepy, 3amnOBHEHY CTaneBMMM Kyfnbkamu 3 MigWMWNHMKOBOI CTami, NoMmiwarwTb
nionaTtku, 3akpinmoTb iX Tak, Wwob 3MiLHIOBaHi MOBEPXHi Manu MOXIMBICTb KOHTAKTYy 3 KyrbKaMmu.
PywiiHolo cunoto gna  MeTaneBux KynbOK € YNbTPasBYKOBi KONMMBaHHSA pobo4voi  kamepw.
BukopuctoBytoTb cTanesi kynbku giametpom 0,68...2 mm TBepgicTio HRC 59...61 3i ctani LUX15 6e3
nonepegHboi TepMiYHOI 06pobKK. 3MiLHIOBaNbLHY 0OpobKy, 3anexHo Big maTepiany obpobrioBaHoi
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aetani, BUKOHYIOTb BnpoaoBx 5...8 xBunuH. Lle 3abesneuye nigBuilLeHHA TBepAOCTi NMOBEPXOHb i
OpMYyBaHHS B MOBEPXHEBOMY LWApPi CTUCKAKOYMX 3anuLLKOBMX HamnpyXeHb, OOHAK He Ccnpuse
YCYHEHHIO NMOBEPXHEBMX MIKPOHEPIBHOCTEN | 3MEHLUEHHIO LWOPCTKOCTI NoBepXxoHb. Ha gpyromy etani
BUKOHYIOTb py4He abo BibpauiiHe nonipyBaHHs nepa nonaTok. Bucoka TBepaicTb nonepeaHbo
3MiLUHEHNX MOBEPXOHb 3abe3nevyye edeKTUBHE YCYHEHHsI MIKPOHEPIBHOCTEN i  3HMXKEHHS
TPYAOMICTKOCTI npouecy NonipysaHHA, ane BOHO NPU3BOAUTL A0 PO33MiLHEHHSA NOBEPXHEBOrO LUapy.
Ha TpeTbOoMy eTani BUKOHYHOTb MOBTOPHY 3MiLHIOBarnbHYy 06pOoOKy KyrbkamMu B yribTPa3ByKOBOMY MOSi
Bnpogoex 10...12 xBunuH. Lle 3abe3neuye 3MiLHEHHS MOBEPXHEBOrO Lapy i (OpMyBaHHS
CTUCKaKUMX 3anuLKOBUX HaMpyKeHb, WO MigBULLYE XapaKTepUCTUMKU BUTpUBANocTi nonatok. Mpwu
LbOMY BMWCOKa TBEPAICTb MOBEPXHEBOro LWapy MOBEpPXOHb fonaTtok, copmoBaHa B pesynbrari
NepBWHHOI 3MiLHIOBanbLHOI 06pobkK, He JoMNycKae YTBOPEHHS BM'ATUMH Bif 3iTKHEHHSA 3 MeTaneBumu
Kynbkamn. Lle pos3Bonsie iHTEHCMAiKyBaTU pPEXMM 3MILHEHHS, L0 NpU3BOAUTL OO 3MEHLUEHHS
TPYAOMICTKOCTI 3MiLHIOBanNbHOI 06pobkn nonatok I'TA.

KoHkpeTHUn npuknag peanisauii cnocoby. O3gobntoBanbHO-3MiLHIOBanNbHIM 0bpobui niggasanu
nepo nonatok kKomnpecopa Bucokoro Tucky [T[ i3 3aniso Hikenesoro cnnasy EM 718-10.
MikpoTBepaicTb NoBepxHi mepa fnonaTtok nicnsa dpesepyBaHHA Ta Bignany ctaHosuna 4600 Mlla.
lMoBepxHeBO-NNacTuyHe AedopMyBaHHS BUKOHYBanM 3a paxyHOK KiHETUYHOI eHeprii KynbokK, Lo
pyxanucb B YNbTPasBYKOBOMY nMorfi, BAPOAOBX 5 XBUNWH. BukopuctoByBanu cTanesi Kyrnbku
piametpom 1,6 mMm TBepaicTio HRC 59...61 3i crani WX15. Micns 3miuHeHHs aepoguHaMivyHnX
NOBEPXOHb rMepa fonaTtok, nonepeaHbo (OPMOYTBOPEHUX  BUCOKOLUBUAKICHUM  PSAOAKOBUM
dpesepyBaHHAM, CEpPedHsS] BUCOTa MIKPOHEPIBHOCTEN 3MeHLLyBanack 3 5 0o 2,5 MKM, MiKpOTBEpPAICTb
noBepxoHb niasmwunacbk Ao 5350 Mrla. lMicna gedopmauinHOro ynbTpasByKOBOrO 3MILHEHHS nepa
nonarok ix niggasanu py4HOMy nonipyBaHHI0. PyyHe nonipyBaHHS 3MEHLLYBano CEpeaHi0 BENUYMHY
MikpoHepiBHocTen Ao 0,6 MKM, O4HaK OAHOYACHO 3 UMM BigOyBanocbk pO33MiLHEHHS MOBEPXHEBOrO
wapy, Wo CynpoBOAXKYBanoCb 3MEHLLUEHHsIM MikpoTBepdocTi noBepxHi 3 5350 MMMa go 5100 Mlla.
lMoBTopHEe gedhopMauiniHe 3MiLHEHHS MiCns NonipyBaHHA CTaneBMMW Kyrnbkamu giameTtpom 1,6 mm
TtBepaicTio HRC 59...61 3i crani LWWUX15 BnpogoBx 10 XBMIMH HE3HA4YHO MOripLIyBano napameTp
cepenHboi WopcTKocTi noeepxHi 3 0,6 go 0,8 MkM, NpoTe NPUBOAMMO OO0 BiAHOBMEHHS 3MilHEHOrO
wapy. MikpoTBepaicTb NOBEPXOHb Mepa fonaTtok nicns MNOBTOPHOMO 3MiLUHEHHs CcTaHoBWNa
5300...5400 MrTa.

3aranbHa TpPyAOMICTKICTb cnocoby 03406moBanbHO-3MiLHIOBanbHOI 00pobku 3HMKyBanachk Ha
10...15% 3a paxyHOK 3MeHLUeHHS TPYAOMICTKOCTi onepauii py4yHOro nonipyBaHHsA. [paHuus
BUTPMUBAIOCTI NapTii nonaTok nicna nonipyBaHHA Ta AedopMauifiHOro 3MIiLUHEHHS CTaneBuMu
Kynbkamu B yrbTpa3BykoBoMy noni cknagana 360 Mla, wo Ha 40 Mlla nepesuvwyBano rpaHvuio
BUTPMBANOCTI NonaTok Micrsi BUCOKOLLBUAKICHOIO psiikoBOro opesepyBaHHS.

3actocyBaHHA CMOCOo6Yy MOABIMHOrO 3MiLHEHHSA [03BONUMNO 3abesnevynTn Mexy BUTPUBANOCTI
nonatok Ha pieHi 400 Mla, wo Ha 40 Mlla nepeBuLlye 3HA4YeHHS ANS NONATOK 3 O4HOPAa30BUM
3MiuHeHHaM i Ha 80 MIMa nonaTok Micrns BUCOKOLIBUAKICHOrO pPsaKoBOro dpesepyBaHHS.
3acTocyBaHHS 3anponoHOBaHOro cnocoby 03406oBanbHO-3MiLHI0BaNbHOT 06POOKN CNPUSANO TaKoX
niaBULLEHHIO MiLIHOCTi lonaToK B 06nacTi obme)eHoi JOBroBiYHOCTI.

®OPMYIA KOPUCHOI MOJENI

Cnoci6 o3gobntoBanbHO-3MiLHIOBanNsHOI 06pobky TonaTtok komnpecopa rasoTypOiHHWUX ABUTYHIB, SKWUI
BKITIOYaE 3amnoBHEHHA pobo4voi Kamepu Kynbkamu 3 MigWMNHWKOBOI CTani, 3akpinneHHs B Kamepi
nonaTok 3 MOXMUBICTIO B3aEMOfii MOBEPXOHb, L0 3MiLHIOTb, 3 Kynbkamu Ta iX 0Opobky 3a
OOMOMOroK  YNbTPa3BYKOBUX KOMUBaHb, SKUA BiAPI3HAETbBCA TUM, WO nicng (OpMOYTBOPEHHS
NnoBepxHi nonaTtok niggarTs gedopmauifHOMy 3MILHEHHI0 B YNbTpa3ByKOBOMY MOfi cTanesBvMu
Kynbkamu giametpom 1,6 MM i TBepgictio HRC 59...61 3i ctani LUX15 Bnpogosx 5...8 xBunwuH, nicns
4YOro NOBEPXHi NoNaTok NonipytoTh Ta NigAalTb 4OOATKOBOMY YbTPa3BYKOBOMY 3MILIHEHHIO TaKMMM X
cTanesumu Kynbkamu giametpom 1,6 mm Bnpogosx 10...12 XBUNKH.

Komn'toTepHa BepcTka B. Maueno

[0 "YkpaiHCbKMI HauioHanbHMIM odic iHTeneKTyanbHoI BNAacHOCTI Ta iHHoBaUin", Byn. [MasyHoBa, 1, m. Knie — 42, 01601



