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O6pobrieHHs genukoeabapumHux demanet dyxe mpydoMicmKe, roe’si3aHe 3 8e/IUKOK 8UMPamor Yacy. Tomy 00HUM
3 OCHOBHUX numaHb, siki 00800UMbCA 8Upily8amu y 8axXKoMy MawuHobydyeaHHi, € nideuweHHs npodykmueHocmi obpo-
6rieHHs1 8 pe3ynbmami 3acmocyeaHHs1 nepedo8ux MeEXHOM02IHHUX pilueHb, nodarblue 30iNbWeHHs 8upObHUY020 OCHa-
WeHHs, Uoeo creyianisayii, MexaHisayii ma yacmkosoi asmomamusayii. CyyacHe eepcmamobydysaHHsi xapakmepusy-
€MbCS 3HaYHOI0 YacmKor OpibHOCepiIliHUX | 0OUHUYHUX ¢hopM 8UPOBHUUMEea. MemaropisanbHi eepcmamu, 8upobrieHi 0risi
mMexaHiyHoi 06pobku Oemarnel, xapakmepu3syombCsi BUCOKOIO MemasnoeMHICMIO | 8UCOKOK mpydoMiCmKiCmIo ix 8u2omos-
neHHs. [ns 06pobku cmaHUH 8epcmamig 8UKOPUCMO8YeEMbCS YHigepcasbHe obriadHaHHs, 8 MoMy Yucsi 3 YUCI08UM Mpo-
epamHumM ynpaeniHHam (YY), abo cmeoprorombesi MeXHONo2iYHI KOMIEKCU, 3aCHO8aHi Ha 8UKOPUCMaHHI YHIiKanbHo20
obnadHaHHs, npucmpoie 0ns 6a3yeaHHs, @ MaKoX opueiHanbHUX iHcmpymeHmig. Y 36’3Ky 3i crneyuchiyHUMU ocobrugoc-
msamu 06pobreHHs 8aXKUX | 8eruko2abapumHux cmaHUuH MemaropisasnbHUX eepcmamis i HU3bKOK CepiliHicmio ix eupob-
Huymea, npu po3pobui mexHomoaii HEMOXIUBO MexaHIYHO erposadKysamu fpoepecusHi Memodu i criocobu 0b6pobreHHs,
a makox opeaHisauii pobomu, Wo WUPOKO 3aCmoco8yrmMbCs 8 8eslukomMacwmabHoOMy i Macogomy 8UpPobHuUUmei anysed,
He 1108’3aHUX 3 8aXKUM MawuHobydysaHHsM. [Tpu 06pobAEHHI cmaHUH 4acmo BUHUKAaEe HeobXiOHicmb 8 opuaiHanbHUX
MEXHIYHUX PiLUeHHSIX.

Akicmb 4yucmogoz2o 06pobrieHHS MOBEPXOHb HaNPSMHUX CMaHUH Memaropi3anbHUX eepcmamie 3Ha4HOK MIPOKo 8u-
eae Ha ix 3Hococmilikicmb, a omxe, i mpusasnicme 36epexeHHs1 8epcmamoM mo4YHocmi npu excrinyamauii (Antonenko Y.S.
(2019); Gagarin V.0O. (2016)). Y npoueci 4ucmogozo 06pobneHHs HanpsiMHUX ocsizarombCest ix 3adaHa MioWUHHICMb, Mpsi-
MOSIHIUHICMb, MOYHICMb 83aEMHO20 PO3Maluy8aHHs! HarnpPsMHUX ma 83aEMHO20 PO3Mmally8aHHS MOBEPXOHb, WO YMEOpIo-
tomb HanpsmHi, docsearombcs 3a0aHi napamempu WOPCMKOCMI MogepxHi ma (hi3uKo-MexaHiyHi enacmueocmi nogepxHi
ma rnosepxHesux wapie memany HanpsmHux (Pukhovskiy E.S., (2021); Tekhnologia verstatnikh robit (2015))). Tomy Had-
38UYaliHO akmyarbHOK y 8iMYU3HSAHOMY eepcmamobydyeaHHi, W0 NO8UHHO 8idpodumucs, € npobrema iHilHOI 06pobku
[0BEPXOHb CMAHUH.

3 ycix 0emanell sepcmama cmaHuHa 8UKOHYe 00HY 3 Halbinbw eidrnosidanbHux yHKUIU K 8 MPoueci i ckrnadaHHs,
mak i 8 npoueci ekcrinyamauii. BoHa € 6a3080t0 demarnrito, 3a 0MOMO20t0 SIKOT 3'€OHYEMbCS | y3200KyeMbCS 3 MOYHICMIO,
HeobxidHor dna pobomu eepcmama, eefiuka YacmuHa 8y3iie i 3Ha4Ha Kinbkicms Uo2o demarnel (Design and analysis of
machine tool bed., (2018)).

Kpumepiem 8u3HayeHHs SKOCMi CMaHuHU € i moYamkoga mo4HICMb i WOPCMKICMb MePMbO8UX MOBEPXOHb, @ MAaKOX
MOXrnuseicmb MiOMPUMKU UuX MOKa3HUKie 8 rpoueci ekcrimyamauii. TomMy ocobrugo eaxiueo npu Mpu3Ha4yeHHi mpouecie
06p0brieHHs, 0cobUBD 8 KiHUe8UX ornepauisix, npoaHanisysamu ernnaue npulHamux memodie i crnocobig 06pobrieHHs Ha
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eKkcrnyamauilHi xapakmepucmuku 0emaned, eubpamu 3 HUX mi, iKi HECymb 8 cobi XOpowy mexHono2iyHy cnadkosicms
(Antonenko Y.S. (2019) ;Veselovskaia N.P. (2015) ; Design and analysis of machine tool bed. (2018)). Takum yuHom, 0ocri-
OXeHHs criocobie (biHiWHOI 06pobKU MosepxHi cmaHuH € akmyarbHo npobnemoro. [pu ybomMy HeobXiOHO supiwumu
MUMaHHS He MinbKU nociid08HOCMI 8UKOHAHHS onepauiti 3 MEMOK OMPUMaHHS SKICHUX MOKa3HUKI8 — MOYHOCM, MPsiMO-
NiHIGHOCMI, Wopcmkocmi nogepxHi, a i A0CSIeHEHHS MOKa3HUKI8 SIKOCMI MOBEPXHEB8020 wWapy, sKi 3abesnedyomb 008208i4-
Hicmb | moyHicmes pobomu eepcmamis.

3HauyHUM pe3epeom nidsuUEeHHs NPOOyKmMuUHOCMI npauyi y eaxkomy MawuHobydysaHHI € pauioHanbHa opaaHizauis
g8upobHuymea eenukocabapumHux demarnel, 3aCHo8aHa Ha BUKOPUCMaHHI epyrnosux mMexHOMo2iyHUX npoyecie, muni-
3ayii npouecie, Hopmanisauii 0briadHaHHA ma iHcmpymeHmig, ueHmpanisauii mexHonoaiyHoi nideomoeku supobHuymea,
81P0BadXXEHHI HayK0BO-MeXHIYHUX Q0Csi2HEHb. [TumaHHS1 800CKOHaNEeHHS] MEeXHOMO2IYHUX MPOUEcie 8 cepiliHOMY | Maco-
8oMy 8upobHuUumei 2anysel MawuHobydy8aHHS, He 08’s3aHUX 3 8aXKUM MawuHOBYOyeaHHSIM, WUPOKO 8UC8IMIII0-
rombcs 8 mexHiyHit nimepamypi. Pobim, & skux cucmemamu3oeaHi OCHO8HI numaHHs mexHonoeaii aupobHuymea Ans
8enuKo2abapumHo20o 8axK020 MaWuHobyOysaHHs, HEMaE, YaCmKOBO 8OHU B8UCBIMIIEHI TUWE 8 PO3PI3HEHUX 8UAAHHSIX.
(Design and analysis of machine tool bed., (2018); Veselovskaia N.P. (2015); Application of mineral casting for machine
tools beds. (2013)).

OcHosHuMU 3a8daHHsMU Npu 06pobneHHi cmaHuH sepcmamig €: ocsizHeHHs HeobXiOHOI 2eomMempii moYHocmi, Wwop-
cmKocmi nosepxHi i hisuKo-MexaHiYHUX enacmusocmel nogepxHeso20 wapy ( Pukhovskiy E.S., (2021); Antonenko Y.S.
(2019)). Yucmosi ma 038065m08asbHi onepauii, 8 npoueci skux ¢hopmytomscsi (i3UKO-MexaHiyHi grracmueocmi nogepxHe-
8020 Wapy MmacusHux Oemared, a omxe, i ix ekcrimyamayjilHi SKOCMI, 3aCHO8aHI Ha pisaHHI Mamepianie ma iHWUX npo-
epecusHux ripoyecax obpobku mamepianig ( Pukhovskiy E.S., (2021); Application of mineral casting for machine tools
beds.(2013)). B npoueci piaHHs N0BEPXHESI Wapu Malomb He3Ha4yHe 3MIUHEHHS, a iHOOi Hasimb po33milyHiorombcs. Y pasi
makoz0 criocoby 0b6pobrieHHsT HeMOXIUBO 3a A0NOMO20H0 PEXUMY Pi3aHHs peayneamu WopPCMKiCmb Mo8epXHi, 0cobueo
chopmy mikpoHepigHocmel, a makox (hi3UKO-MexaHiyHi erracmugocmi noeepxHeg8o20 wapy. OcmaHHiM Yacom crocmepi-
2aembcs noxeasneHHs1 pobim o 8UKOPUCMAHHIO HE38UYHUX 07151 BU20MOBIIEHHSI CMaHUH Mamepianie, makux sik epaHim,
nonimepHi Mamepianu, mowo (Application of mineral casting for machine tools beds., (2013); Modelling and analysis of CNC
milling machine, (2018); ); Study of application of a granite composite material in five-axis CNC-VMC machine tool, (2022)).
OO0Hak Halbinbwa yeaea npukyma 00 800CKOHaneHHs ma po3sumky mpaduuitiHux 0715 yiel eay3i mexHoIo2iyHUX onepa-
uiti, makux siK wiigpyeaHHsi, MpUMUpPaHHS, HakamyeaHHsl, 0bkamyeaHHs1 poriukamu, nHeemosibpoduHamiyHa 0bpobka ma
make iHwe. Lli mexHonoeai4Hi npouecu 3abesnedyomb 8UCOKI eKCIlyamauiliHi eracmugocmi cmaHUH eepcmamie, 8 momy
yucri cy4acHux obpobrogaHux ueHmpig 3 YIK, ski npayrorome 8 agmoMamu4yHOMY YUK 8 2Hy4YKUX 8UPOBHUYUX cucme-
max ( Tekhnologia verstatnikh robit (2015); Gagarin V.O. (2016); Veselovskaia N.P. (2015)).

Mema po6omu. AHaniz ma po3pobka npoepecusHUX MEeXHOI02IYHUX NMPOYECi8 (iHiLWHOI 06pobKU eenuko2abapumHux
cmaHuH MemaropisanbH020 0br1a0HaHHs 07151 3abe3neyeHHs moYHOCMi ma npodyKkmueHOI eKcrilyamauii okpemux eepcma-
mie ma KOMIT/IEKCI8 8aXK020 MaluHOOYOyeaHHsI.

Knrovoei cnoea: eepcmam, cmaHuHa, Hanpaesnsiyi cmaHuHU, iHiluHa 06pobka, sikicmb 06pO6KU.

DOl https://doi.org/10.32845/msnau.2022.4.13

Buknag ocHoBHoro Mmatepiany. OgHum i3 crnocobis
AIK YNCTOBOr0 0OpobMneHHs, Tak i 03gobntoBansHoro obpo-
OreHHs! HaNPSIMHKX CTaHUH € LWnicpyBaHHA. [Ons umx uinew
3acTOCOBYHOTb ABa cnocobu wnigyBaHHs (puc. 1): Topuese
(Bicb 0DepTaHHA kpyra nepneHaMKynspHa 40 NOBEPXHI, WO
wnicpyeTbes) i Nnepudpepieto kpyra (Bicb 0b6epTaHHa Kpyra
napanernbHa NoBepxHi, Lo LWidyeTbes).

Cnovatky LWnipytoTb NOBEPXHi BENUKMX rabapuTHUX
po3mipis. [Mpunyck Ha wnicysaHHsa ctaHosuTs 0,2...0,3 MM.

LLnidoyBaHHA € NPOAYKTUBHUM NPOLIECOM, Lo 3abeane-
yye 3afiaHy NPSAMONIHIAHICTb | HU3bKY LIOPCTKICTL NPOLLNi-
¢hoBaHMX NMOBEPXOHb, OfHAK Yepe3 LUaPXKYBaHHS MOBEPXHI
ockonkamu abpasmBHUX 3epeH i BiACYTHOCTI Benukoraba-
PUTHUX MO3A0BXHIX NMOCKOLMipyBanbHNX BepcTaTis LuMi-
¢hyBaHHS JOLNBHO 3aCTOCOBYBATM TiflbKM AN 00poBneHHs
craneBnx abo YaBYHHWX 3arapToOBaHWX YW OTOINEHux
HaNpPsAMHUX CTAHWH MOPIBHAHO HEBEMWKUX rabapuTHWUX Po3-
mipis. LLnidyBaTu HezarapToBaHi YaByHHi Y iHLLi NOBEPXHI
MOPIBHAHO B'A3KUX Ta M'SKUX MaTtepianis He pekomeHay-
ETbCH.

[ns 030006nt0BanbHONO Ta 3aMiLHI0BaNbHOTO 06pobNeHHs
HanpsIMHUX CTaHWH Ta iHLWMX BiAMOBIQANbHUX MOBEPXOHb
HanyacTile 3acTOCOBYHOTb Taki cnocobw.

UncToBe CTpyraHHA LUMPOKAMM Pi3LsiIMU 3 HACTYMHUM
HaBEOEHHSIM TaK 3BaHOTO «MOPO3y», L0 € AEKOPATUBHUM

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty

Bi3EPYHKOM Y BUTMISAI KOM, LLUAXOBMX KBagpaTiB abo AnMHKH.
Llen cnoci® oBbpobneHHst HanpsAMHMX LUMPOKO MOLUMPEHUI
MPW BUIOTOBMEHHI HAMPSMHKUX Ta iHWUX JeTanen BaXKnx
BepCTariB.

ToHKe CTpyraHHS LUMPOKUMU Pi3LsMU 3AIACHIOETLCA Ha
MO300BXHLO-CTPYranbHUX BepcTaTax, LUMpUHA pidansbHOro
nes3a pisuis 3HaxoauTbes B Mexxax 20...100 mm. Mpunyck Ha
TOHKE CTpYyraHHsl CTaHOBWUTb 6nn3bko 1 MM i 3HIMaeTbCs 3a
2-3 npoxopw. MubunHa pizaHHA OCTaHHBLOrO NPOXOZY CKna-
fgae 0,03-0,07 mm, nogava QOPIBHIOE MOMOBWHI JOBXWHM
pi3anbHOi KPOMKW pi3uUs, LWBMAOKICTb Pi3aHHS CTAHOBUTb
15...20 m/xB Ons wemakopisansHux pisuis, i 40...60 m/xB
ans TBeppocnnaBHux. LopcTkicTb noBepxHi micns obpo-
6nenHs craHoButb 10,0...3,2 mkm. [licna cTpyraHHs Ha
MOBEPXHAX HaMPSIMHKUX HAaBOAWUTLCS cneujanbHUmmn Luabe-
paMmn «MOpPO3».

LLlabpyBaHHs1 3aCTOCOBYETLCA BUKMIOYHO B iHAMBIAYarb-
HOMY Ta ApibHocepiiHOMY BWMpOGHMUTBI. [pu 1Moro BuKo-
pWCTaHHI JocsaraloTbCa BUCOKA MPAMOMIHIMHICTL Ta napa-
nenbHicTb nnowmH (go 0,002 mm Ha poBxuHi 1000 Mm).
LLlabpyBaHHs NMOLMH NPOBOANTLCS BPYYHY 3@ AOMOMOTOH
crevianbHoro iHCTPYMeHTY — wabepy. Kpim py4Horo, 3acTo-
COBYIOTb i MexaHiyHe WwabpyBaHHs, IO 3AIACHIOETECA Ha
BepcTaTax, fKi pyxawTb Wwabep B 3BOPOTHLO-MOCTyNasb-
HOMY HanpsiMKy. TpyOooMICTKICTb 06pOGNeHHS HanpsIMHUX
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[Tepexig 1

[Tepexig 2

lTepexig 3

T e

Puc. 1. Cxema wnichyBaHHA HanpsAMHUX CTaHWHKW BepcTaTta:
a)-yalwkKoBMMHU Kpyramu: 6) — nepucbepieto wnidyBanbHUX KPyriB

wabpysaHHaM Yy 4...5 pasiB BuL@, HiX Npy LWAMiYBaHHI.
abpyBaHHA LUMPOKO 3aCTOCOBYOTb MpU  OBPOGREHHI
MOBEPXOHb HaMpaBMsYMX CTaHWH, KOHCTPYKTWBHI 0OCO-
BrMBOCTI SKMX BUKMIOYaOTb 3aCTOCYBAHHS iHLLKX CMOCO6IB
(Hanpuknag, 3akpuTi MOBEPXHi). Y 3B’A3Ky 3 NPOCTOTO Ta
yHiBepcanbHiCTIO cnocoly Ta BigCyTHICTIO obnagHaHHS 0co-
6nmBo Benukux rabapuTHUX pPo3MipiB MOMO LUMPOKO 3acTo-
COBYIOTb [N CTAHWH BaXKWX BEPCTATIB, LLO BiApi3HATHCS
BenukuMu rabaputHumm po3mipamu. LlabpysaHHs BegeTbes
Bif GiNnbLUOi MOBEPXHi 4O MEHLLOI.

MpuTupaHHa 3acTOCOBYETHCA MpPM  KiHUEeBOMY 06po-
BrieHHi HanpaBnAYMX BepCTaTiB NigBULLEHOT TOYHOCTI. [MpK
LIbOMY BMKOHYIOTb JOBEAEHHS HanpaBnsaw4mnx kapbopyHao-
BMMM BpycKamm 3 racoMm i HaCTynHe NPUTUPaHHS 3 racom abo
nacTow 0 Hanpasnsawymx poboyoro ctony abo cynopta
Bepcrara. [puTpaHHs 3 racom BedyTb Mif HABAHTAKEHHAM
2...3 kH npotsirom 2...4 rog, a 3 nactowo 10...15 xB.

HaknenyBaHHS MOBEPXOHb HaMPSMHUX CTaneBuMM
KynbkamMu MoKas3aHo Ha puc. 2. Y cTaneBoMy KOPMyCi
obkaTyBanbHOI ronoBkM B CreuianibHUX Mas3ax BMiLLEHi
cTanesi Kynbku giametpom 5 abo 7 mm no 50 wt. y psaa.
Kynbku BucTynatoth i3 kopnycy Ha 0,5 mM. Kopnyc ronosku
3 Kynbkamu NpUBOAUTLCS Y 06epTaHHS Big OKPeMOro enek-
TpoaBuryHa 3i wemuakictio 30 m/c. Kynbku nig aieto BigueH-
TPOBOI CUNW HAHOCATb YAAPW NO NOBEPXHi HAaNPaBASYMX,
Lo pyxaeTbes 3i weugkicTio 10 m/xs (puc. 2, 6). Mpu Lbomy
rmnbuHa HaknenaHoro wapy ctaHosutsb 0,3...0,4 MM, nia-
BULLYETLCA TBEPAICTb NMOBEPXHEBOrO HaKNenaHoro Liapy
Ha 20...30%, wopcTkicTb moBepxHi Rz 3HuxyeTbcs a0
6,3... 1,6 MKM.

Mpu 06poONEHHI NNOLLMH METOAOM NACTUYHOIO Aedop-
MYBaHHSI HaKaTHUM iIHCTPYMEHTOM OCHOBHa MeTa nonsrae
Yy NiOBWLLEHHI NOBEPXHEBOI TBEPAOCTi Ta AOCATHEHHI HU3b-
KOi LUOPCTKOCTi, @ TaKOX OTPUMaHHi ONTUManbHOro Ans
3afaHux ekcnnyatauitHiX YyMOB MIKpOpenbedy noBepXHi.

Puc. 2. Cxema HaknenyBaHHA HanPAMHUX CTaHUHU
cneuianbHUMU KyNbKOBUMM FOfIOBKaMM
(umdppu /-V nokasyroTb NOCNIAOBHICTL 06PO6NEHHSA)

TOYHICTb MICNSA HaKaTyBaHHS 3aneXuTb NepeBaxHO Bif TOY-
HOCTI nonepeaHLoro 06pobneHHs.

Mpy HakaTyBaHHi NMOLWMHA OAHOPONMKOBMM abo
OQHOKYINbKOBUM iHCTPYMEHTOM, a Takox OaraTokynbko-
BOK TOJIOBKOK HEepiBHOCTI 06pobnoBaHoi NoBepxHi nig
TUCKOM MAacTUYHO AedOpPMYOTbCS Ta 3MUHAKTHCS.
B pesynbrati Takoro o6pobneHHst WOPCTKICTb NMOBEPXHI
3MEHLUYETbCA, 3rNagxylTbCs TOCTPi BUCTYNW MiKpOHe-
piBHOCTEN, Y NOBEPXHEBOMY LUAPi CTBOPKETLCSA Haknen,
i3nKo-MexaHiyHi  BNacTMBOCTI NOBEPXHEBOro  Luapy
MeTany 3MiHITbCS.

O6pobneHHs NOBEPXHI MOXe NPOBOANTUCA Ha Oyab-sK1X
CTpyranbHuX, pe3epHMX Ta NnockoLwidyBanbHNX BepcTa-
Tax. OQHOPONVKOBI Ta OAHOKYMbKOBI ONPaBKK 3aTUCKAKTLCS
B cynoprax abo ronoskax i ix nogava 3giiCHIETLCA B3AOBX
abo Bronepek MMOLWMHK, WO 0OpobNSETLCS PyxoM CTony

BicHuk CyMmcbKoro HauioHanbHOro arpapHoro yHiBepcureTty
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i cynopTtiB abo ronoBok. baratokynbKoBi rofoBky 3akpinso-
0TbCS Y LINMHAENsIX (hpe3epHUX BepcTaTiB.

Min HakaTyBaHHA noBepxHi 06pobnawTecs Ao Rz
20,0...6,3 mkm. [icnsa HakaTyBaHHS OZHOPOMWKOBUMU Ta
OQHOKYNbKOBUMU OMpaBKaMKn LLUOPCTKICTb MOBEPXHi 3HM-
xyetbest 4o Rz = 3,2....0,4 mMkMm, 6araTokynboB/MYK FOnoB-
kamu — o Rz = 6,3...0,8 Mkm.

[ns oTpUMaHHS MiHiManbHO MOXMBOT ANs AaHOro Crno-
coby LIopCTKOCTi NoBepXxHi, 06pobKy cnig BecTn 3 nogayeto
0,05...0,2 mm/kyns npu giametpi Kynbok 17... 18 Mm. Y pasi
36iMnblUeHHa diameTpa KynboK cnif 36inbluyBaTty nogauy.
LBKMAKICTb KOYEHHS KYNbOK NPU LIbOMY Mae ByTu Ans YaByHy
He Buwe 150 m/xB, anga ctani — 200 m/xB. TUCK KynbKu Ym
ponuka Ha YaByHHY NOBEPXHK Mae b6yt He Binblue Miu-
HocTi MmaTepiany, To6To Tpoxm GinbLwe 600...650 H/mm2. Mpu
006pobneHHi cTaneBoi MOBEPXHi TUCK Mae nepeBuLLyBaTy
mexy MitHocTi Ha 10...12%. Ctanb HakaTyeTbCs i3 3aCToCy-
BaHHSAM MaLUMHHOMO Macna, YaByH — BCYXY, OCKifbKU rpadir,
LU0 BUAABIOETLCS 3 YaBYHY, € MACTUNOM.

OfHuM 3 nepcnekTUBHUX cnocobiB MiaBULLEHHS 3HOCO-
CTINKOCTI HanNPsSIMHUX CTaHWH € iX enekTpoMexaHiyHe Haka-
TyBaHHs, 3aCHOBaHe Ha TEMNOBOMY Ta CWMOBOMY BMMMUBI
ponuka Ha obpobnioBaHui matepian (puc. 3). CyTHiCTb
uboro crnocoby nonsrae B TOMY, WO Yepe3 obpobnioBaHy
[eTanb Ta iHCTPYMEHT NPONYCKAETbCA ENEKTPUYHUIA CTPYM
BESTMKOT CUMNKW Ta HWU3bKOI Hanpyru, TOMy B MiCLi KOHTaKTy-
BaHHS poOnuKa 3 METanoM CTBOPKETLCA TENSoBe norne.
Mopanblie LWBWAKE OXOMOMKEHHS CMPUSIE  3MILHEHHIO
NOBEPXHi BHACNIZOK YTBOPEHHS ApibHoaMcnepcHWX 3arap-
TOBAHWX CTPYKTYP, LLIO XapaKTepU3yTbCS BUCOKUM ONOPOM
3HOLLYBaHHS.

Puc. 3. PonukoBuiA npucTpin
AnA 3MiLHIBaNbHOro 06po6neHHA HanPAMHUX
CTaHWHU eNeKTPOMeXaHiYHMM HaKaTyBaHHAM

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty

EnekTpmexaHiyHa HakaTHa OnpaBKka BCTaHOBMIOETLCS
B CynopTi NO3Q0BXHLO-CTPYranbHOro Bepcrara. 3ycunns
HaKovyBaHHS perymioeTbCsa NpyxuHow. Ha noBepxHio cTa-
HWUHU HAHOCUTLCS NOKPUTTA i3 aHTUPUKLINHKUX MaTepianis
Ha OCHOBI MiZi abo nerkonnaekux metanis. Ponuk BUroToB-
nseTbCA i3 TBEpAOro cnnaey. BHacnigok enektpomexaHiy-
HOMO0 HaKO4yBaHHS 3HOCOCTINMKICTb CTaHWH 36inblUyeTbes
B 1,7...2,5 pasn.

BibpaLiiHe HakaTyBaHHSi Ta oGKaTyBaHHS MNOCKUX Ta
LMNIHOPUYHUX NOBEPXOHb NONSrae B TOMY, WO B pe3ynbraTi
CKMagHoro BiJHOCHOMO nepeMilleHHs AechopMyoYoro ene-
MeHTa IHCTPYMEHTY (KyMbKuW, anMasHoro abo Teepgocnnas-
HOM0 HaKOHEeYHWKa) LLOAO MOBEPXHi, Lo 0bpobnseTbes Ha
Hi BUOABNIOIOTLCS 3@ NEBHUM 3aaHWUM 3aKOHOM KaHaBKW,
MiX sIKMMU 36epiraeTbCcs NEPBUHHUIA MiKpOperibed NOBEPXHI
abo CTBOPIOETLCS MOBHICTHO HOBWI MiKpopenbed.

Mapametpamn pexumy BibpoobkaTtyBaHHs (puc. 4, a)
i BibpoHakaTyBaHHs (puc. 4, 6), WO BU3HAYaloTb XapakTep
OflEPXKYBaHOro MiKpopenbedy NOBEPXHi, €: Yactota obep-
TaHHSA 3aroToBKM Mpu 0OpobneHHi Tin obepTaHHa n, abo
BENMYMHa NO3LOBXHBOI nofdadi S npyu BiGpoHakaTyBaHHi,
KINbKICTb  OCLMITIONYMX MOABINHMX XofiB AeopMytoyoro
enemeHTy n,_, amniityaa 2, aka pisHa LOBXWHI OCLMIIION-
yoro xoay AedopMytoHoro ernemeHTa, nogaya Ha obept S
abo nonepeyHa nogaya S Ha xig cTona, giameTp Aecopmy-
toyoi kyni d_ - abo papiyc Aecopmyioyoro anmasHoro abo
TBEPAOCNIABHOTO HAKOHEYHWKA I

B pesynbrati B3aemogii 3a3HauYeHNX napameTpiB pexumy
3a oguH obept getani abo xig crony Ha obpobnioBaHin
noBepXHi AeopMytounM eneMeHToM (KynbKO, HakoHey-
HUKOM) BUAABIIOOTLCS KaHaBKK, LLO MalOTb CUHYCOIanbHy
TPaEKToOPIlo, aMnniTyaa sKoi AOPIBHIOE OOBXMHI OCLMIION0-
yoro xoay AedopMyoUoro enemeHTa 2/, a foBxuHa xauni A

N\

—

6)

Puc. 4. Cxemu Bi6pauiiHOro HakaTyBaHHs
Ta obkaTyBaHHA: a) — Tin 0bepTaHHs;
6) — nnackux NnoBepxoHb
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3anexuTb Bif CMiBBIAHOLWEHHS YMCna NoaBiuHUX Xodis N,
i yacToTM 0bEpTaHHA 3aroToBKM N, abo MO3LOBXHLOI Noaadi
crony S_ .

BibpoHokaTyBaHHS NNOCKMX NOBEPXOHb (pUC. 4, 6) Moxe
OYyTW 30iMCHEHO 3a Kinbka NPOXOAIB — PSAKOBUM CMOCOOOM
(1), 3a oguH npoxig npu obepTaHHi iIHCTPYMEHTY Ta aedop-
MYIOYOro enemeHTa (2) Ta 3a oguH nNpoxia npu oCuMIioL-
YoMy pyci fedpopmyroHoro enemenTa (3).

3aBasku HasBHOCTI nogavi Ha obepT petani npw
BibpoobkaTyBaHHi abo Ha Xxig ctonma npu BibpoHakaTy-
BaHHI NNOWWH y npoLeci obpobneHHs Ha NoBepxHi AeTani
MOXHa OTPMMYyBaTW PiZHOMAHITHUA CKNaZHWA MastoHOK,
a TakoX Npodine Mikpopenbedy, SKUN 3anexHo Big CniB-
BiAHOLLEHHS MapamMeTpiB pexumy Moxe ByTu nogineHun
Ha YOTWUPM OCHOBHI TUMK (puC. 4), WO BIAPI3HATECA MiX
c06010 B3aEMHUM PO3TaLLYyBaHHAM KaHABOK, LLO BUAABIO-
0TbCH, X nnoweto i 06’eMoM (MacnoeMHicTio): 3 kaHaB-
Kamu, WO He nepeTuHaTbCA (a); 3 kKaHaBkamu, Lo nepe-
TUHaKTLCA HenoBHicTio (6); 3 KaHaBkamMu, WO MOBHICTO
nepeTnHarTLCA (B); 3 KaHaBKaMu, L0 3NUBAKTLCS i nepe-
TUHaIOTLCS (), YTBOPIOOTL HOBUI MiKpopenbed (/ — TeTpa-
roHanbHuu, |l — rekcaroHanbHui).

LLnsixom BapitoBaHHS B3aEMHUM pO3TaLLyBaHHSAM YTBO-
PIOOTH MIKPOpEnbed BUAABNIOBAHWUX KaHABOK | XapakTepom
camoro Mikpopenbedy, L0 BU3HAYaETLCA JOPMOLO | PO3Mi-
POM HepIBHOCTEN, MOXHA OTpUMAaTK Taki 3aaHi napaMmeTpu,
aKR,R,F, . tpr,r,.. B. B pesynsrati sBibpauinHoro Haka-
TyBaHHS Ta 0BKaTyBaHHS 3a6e3nevyeTbCs BUCOKUIA CTYNiHb
OLHOPIQHOCTI po3MmipiB i hopMK HEPIBHOCTEN LU0 YTBOPIO-
t0TbCA 3 pagiycaMmu BUCTYNIB | 3anagwH, y COTHI pasiB Binb-
UMMM, HK Npu ob6pobneHHi cnocobamu pisaHHs, a Takox
NOEAHAHHS ONTUMANbHOMO MIKPOPENbERY 3i 3HAYHUM 3MiLl-
HEHHSIM NOBEPXHEBOTO LLapy, 0COBNMBO NPY YTBOPEHHI YeT-
BEPTOro Tuny Mikpopernbedyy (3 kaHaBkaMu, LLIO 3NUBAKOTHCS
i NnepeTuHaTLCS).

Micna BibpoHakaTyBaHHA NMOCKUX MOBEPXOHb Ha HWX
BUXOAMUTb MoHag 40 nNnsM KOHTaKTYy Ha nnowi 25 x 25 mMm?
3amictb 25...30 nnsam, WO OTPMMYIOTBCA Micns wabpiHHS,
BHACMIJOK 4Oro KOHTAKTHA OPCTKICTb i 3HOCOCTIMKICTb
feTanen nigeuiytotbes B 1,5...3 pasu.

Y npoueci BibpaLiiHOro HakaTyBaHHs Ta obkaTyBaHHS
(pvc. 5) Ha nNoBepxHi YTBOPIOETHCA CMCTEMA MACTUIBHUX
KaHaBOK i KWLLEHb, TOMY OMTUMI3YIOTbCS MIIOLA KOHTaKTy
JeTaneu, Lo CrnonyyatThes, | MacroeMHICTb iX NOBEPXOHb;
3HUXYETbCS KoedilieHT TepTa, npubnusHo B 1,6...2,2 pasu
MigBULLYETLCA 3HOCOCTINKICTb, B 1,5 ... 1,7 pa3u 3meHLy-
€TbCSI MOMEHT TOPKaHHS OfHiel AeTanen y napi, Wo cnony-
YyaeTbCs, Lo CNPUSE NiOBULLEHHIO NNaBHOCTI pobotu 3'ed-
HaHHSA. [pu cyxomy TepTi kaHaBKM NpaLoloTb SK NacTKu
3aTpUMyIoTb y coBi NPOayKTM 3HOCY, NN Ta abpa3unBHi ckna-
[JOBi, 3aBAsKM YOMY NnokaniayeTbes ix Apsnaroda gis.

Mikpopenbed 3 KaHaBkamu, WO HE NEPETUHaKTLCH,
3abe3nevye BMCOKY 3HOCOCTIMKICTb B Napi meTan-metan,
3 KaHaBKaMM LU0 HEMOBHICTIO NEPETUHAKTLCS — CrpUsie Nia-
BULLIEHHIO OMIPHOCTi CXONMIOBAHHIO, 3 KAHAaBKaMu, LLO NOBHi-
CTI0 NepeTMHaITLCA, — 3abe3nedye nnasHiCTb poboTy napm
TepTa. YetBepTuit TMN penbedy (3 KaHaBkamu, WO 31MBa-
l0TbCS | NEPETMHAIOTLCS) € 3aHOBO YTBOPEHUM, 3abesnevye
XOPOLLY 3HOCOCTINKICTb | FepMETUYHICTb B Napi TepTs MeTa-

| |
[ T]]]]

2)

Puc. 5. Cxemun noBepxoHb O YTBOPHOIOTLCA
npv BibpauinHOMy obkaTyBaHHi

neBuUX AeTanei 3 pisHUMM rYMOBUMM, @ TaKoX NnacTMaco-
BYMM YLLifIbHIOBaYaMM i CanbHUKaMMU.

Benukuin edekT 3MiLHEHHS NOBEPXHEBOro Luapy npw
BibpoHakaTyBaHHi Ta BibpoobkaTyBaHHi B NOPIBHSAHHI 3i 3BU-
YalHWM HakaTyBaHHAM abo obkaTyBaHHAM AOCAraeTbCs
B pesynbraTi 6HaratopasoBoro 3acToCyBaHHS HaBaHTaXEHb
i CKNagHOro BIQHOCHOTO PyXy AedOPMYHYOro IHCTPYMEHTY
Ta ob6pobntoBaHoi geTani.

Y neskvx BUnagkax npu 03nobnosanbHOMy 06pobneHHi
MIOLWMWH 3acTOCOBYETLCA MNMOCKE CynepdiHillyBaHHS i3
3acTocyBaHHSAM abpa3uBHux abo anmasHux 6pyckis. Hai-
BinblW JOUINBHAM € 3acTOCYBaHHA LbOro crnocoby npu
06pobui NNOLWWH AnCKiB.

Micna o3gobnioBansHoro abo 03806m0BaNbHO-3MILHIO-
BarnbHOro 06pobneHHs HanpPSAMHUX NPOBOAMTLCA OCTATOYHE
06pobneHHs OTBOPIB Mig onopu Ansa WnuHAens. 3a3suyan
BOHO MONSra€ B TOHKOMY PO3TOMYBaHHi. Y OOMHWYHOMY
BUPOBHULTBI BaXKUX | BENWKWUX BEPCTaTiB y psAai Bunagkis
3aCTOCOBYETLCS LIABPIHHS.

3aBepluansHo  onepauield  BUrOTOBMEHHS  CTaHWH
MeTanopisdanbHUX BEPCTaTIB € KOHTPOMb X AKOCTI, B NPOLEC
AIKOro NPOBOAMTLCA NEPEBIpKa NPaBUNbHOCTI FEOMETPUYHUX
hopM NOBEPXOHb, WO YTBOPIOKTb OCHOBHI Ta OOMOMDKHI
6a3u cTaHWHK, Nepesipka NPaBUMbHOCTI iX B3AEMHOTO NOIo-
XXEHHS Ta nepe.ipka LUOPCTKOCTI MOBEPXHI.

Y 3B’A3KY 3 TUM, LLIO NIOLUMHY, LLO YTBOPKOKTL HANPSMHI
CTaHWHW, Y NEepPeBaxHIlN KinbKOCTi BepcTaTiB MalTb Big-
HOCHO HEBENWKY LUMPWUHY NMPW 3HaYHi JOBXWHI, ocobrnuse
3HAYeHHs Mae nepesipka NPSMOMIHIMHOCTI HanpsMHKX. Lis
nepe.ipka CknagacTbCs 3 HACTYMHUX eTanis:

1. BU3HayeHHs noxubku HanpsMy, ToB6To KyTOBOrO BiaXu-
NeHHs Bif eTanoHHOT Npsmoi. MNpu LbOMY BUKOPUCTOBYIOTb
piBeHb abo 3opoBy TpyOy Ta konimarop.

BicHuk CyMmcbKoro HauioHanbHOro arpapHoro yHiBepcureTty
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Puc. 6 Cxema nepeBipku HanpsiIMHUX BepcTaTa ONTUYHUM METOAOM
npv Aonomosi 30poBoi Tpybu Ta KonimaTopa

MNpun nepesipui 3a 4ONOMOrOK PiBHA KOHTPOMb MPOBO-
AMTBCS MOCMIAOBHUM NEPEMILLEHHSIM PIiBHSI B3[OBX YCiei
[OBXMHW HanpsIMHUX CTaHWHM 3 PO3OMBKOK MO LOBXKMHI
Ha Kinbka AinsHok. Ha KOXHin ginsHui npoBoauTLCS BigniK
BigXmneHHs 6ynbbaluku piBHS B noginax Lwkanm abo Bu3Ha-
YaETbCSA KYTOBE BiAXWUINEHHSI KOXHOI AiNSHKW Bif, €TanoHHOI
npamoi. [ns nepeBipky NPSIMOMIHIMHOCTI BEPTUKANbHUX
HaNPSIMHUX Y CTaHWH YETBEPTOI Ta N'ATOI rpyn Ans BCTaHOB-
NEHHs PiBHA BUKOPUCTOBYETHCS KOCUHEL 3 6a30BOK [0B-
XXWHOL0, LLO AOPIBHIOE JOBXMHI piBHSA. TOYHICTb LbOro Cro-
co0y 3anexuThb Bif YyTIMBOCTI PiBHS Ta KiNbKOCTi BUOpaHUX
AINSHOK N0 AOBXWHI HANPAMHUX.

lNepeBipka 3a [OOMOMOroK 30pOBOI TPYOM Ta konima-
TOpa NpPOBOAWUTLCS HACTYMHMM YMHOM: 30poBa Tpyba 3
i konmiMaTop 4 BCTAHOBMAKKTBCA Ha KiHUSAX HanpsMHUX
CTaHMHW, PO3OMTOI NO AOBXMHI Ha Kiflbka AiNsHOK (puc. 6).
[My4oK napanenbHUX CBITNOBMX MPOMEHIB, WO BUXOAUTb
3 KonimMaTtopa, noTpannse B 30poBy TPyOy, i Ha ekpaHi 2
MPOEKTYETLCS NEPETUH ABOX HUTOK Konimartopa. MNpu pyci
KoniMaTopa B3LOBX HamnpsiMHUX OO 30poBOi Tpybu nepe-
TUH HWUTOK, BUAMME B OKynsip 1 Ha eKpaHi 30poBoi Tpyou,
MOX€E 3MiHIOBATX CBOE MiCLe B 3aNEXHOCTi Bifl BEMUYMNHM
noxmbku. 3a UMMM BiOXMIIEHHSIMW BU3HAYaAOTb KYTOBI Bid-
XWIIEHHS Bif, €TanoHHOI MpsaAMoi. Y Takui crnocib MoxHa
nepeBipATU rOPU30OHTaNbHI, PO3TalLOBaHi Nig KyToM i Bep-
TUKasnbHi HaNPSMHI.

2. BusHauyeHHs NoXmubKM MiHINHOTO BiAXUNEHHS Bif eTa-
MOHHOI MPSIMOI Yy ABOX B3aEMHO NepneHaVKYNsApHUX Mio-
WwuHax. Lo nepeBipky BMKOHYHOTb 3@ AOMOMOIOK NiHINKK,
MiHIVKK Ta iHauKkaTopa abo MiHIMETpa, piBHA BOAU SIK eTa-
NTOHHOI FOPW30HTaNbHOI MOBEPXHI, iHAMKaTopa 3 piBHEM abo
HaTATHYTOI CTPYHM (AN BEPTUKANBHUX HANPSIMHKX).

MNepeBipka 3a JOMOMOro NiHINKK MOXe MPOBOAUTUCA
Ha ¢papby, 3 BMKOPWUCTAHHSAM KiHLEBUX MIp JOBXWHM abo
Lynis, iHaMkaTopa abo miHimerpa.

HanpsmHi cTaHWH BENUKUX BaXXKMX BepCTaTiB nepesi-
pSOTb iHOMKATOPOM 3 PiBHEM, MiAPOCTAaTUUHMM CMOCOOOM,
a TakoX ONTUYHMMKM 3acobamm 3a JONOMOTOH KofiMaTopa.
Hanbinbl npocTum cnocobom nepesipkn NPSMONiHIAHOCTI
Ta MIOWMHHICTIO HANPSMHUX CTaHWH LOBXUHOW Ginblue
10 m € rigpocTaTMyHa nepesipka 3a pPiBHEM BiJIbHO HANMUTOI
BOAM (pwuc. 7). na 34iNCHEHHS rigpoCTaTMYHOI NEPEBIPKM
Ha HanpaensAlYi CTaHWHW YKNagalTbCsa BiAKPUTI 3BEPXY

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty
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1

|

Puc. 7. Cxema rigpocTaTu4HOi nepeBipkn HaNnpAMHUX
BepcTaTa BigKpuTUM (a) i 3aKkpuTuM (6) meTogom

Tpybkn abo xonobwu, y siki 3anuBaeTbcs 3 HGadka Boga.
[nsa nigTPMMKU CUCTEMU MOCTIAHOIO PiBHSA BOHW 3’€AHaHI
rymoBUMU LwnaHramu 3 GavkoM. Bumip BigxuneHHs Big
NPSAMONIHINHOCTI  NPOBOAATE  MIKPOMETPUYHUM FBUHTOM
B MOMEHT, KOJK BICTPS HXKKM cheLianbHOro iHaMKkaTopHoro
NPUCTPOI TOPKAETLCA NOBEPXHi Boaw. [Nepemillaioum wTa-
TUB 3 iHOAMKATOPOM B3[OBX HaMPsSIMHWUX MO BCi AOBXUHI,
MOXHa BUMIPATU KOXHY AINSHKY HanpsaMHuX. Momunku
BUMIpY 3HaxoasaTbcs B Mexax 0,07...0,1 mm. Husbka TOY-
HICTb BMMIpIOBAHHSI MOSICHIOETLCS BMIMBOM Ha BigKpUTY
MOBEPXHIO BOAM aTMOCKEPHOrO TUCKY, MOXMUBUM BuUMa-
POBYBaHHSIM PiAWHK B NpoLeci nepesipku, 3abpyaHEHHSIM
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PiAVHM, a TaKOX KONMMBAHHSAMW MOBEPXHI piaAWMHM nig BNAK-
BOM Bibpauin, cTpyciB nony abo KOHTPOMbLHOI NAUTKU, Ha
SIKi BCTAHOBIIEHA CTaHWHa.

3 METO BUKIIOYEHHSI MOXMMBOCTI BNIMBY 3a3HAYEHUX
BULLE (DAKTOPIB HA TOYHICTb BUMIPIOBAHHS BUKOPUCTOBY-
0TbCS 3aKPUTi FigpOCTaTUYHi ronoBkM, WO 3abe3nedyroTb
TOYHICTb BUMIPIOBAHHA MPSAMOMIHIMHOCTI Ta NMOWMHHOCTI
HanPAMHKX BENMKOT AoBXMHM B Mexax 0,01...0,015 mm.

KOHTpOsb NpsIMONIHIMHOCTI HANPSAIMHUX CTaHWH 3aBAOB-
k1 30 M i BinbLue BUKOHYIOTb 3a JONOMOIOK ONTUYHUX NpU-
napis — konimaTtopiB Ta cnewianbHUX TeNeckonis.

MpaBMNbHICTb B3aEMHOIO po3TallyBaHHSA NMOBEPXOHb
HanpsMHWX BCTAHOBMIOKOTL LINSAXOM NepeBipku ix napa-
nenbHocTi abo B3aEMHOI nepneHanKynsapHoOCTi METOAOM
MOPIBHAHHS MOMOXEHHS NOBEPXOHb, L0 MEePEeBipsATLCS
3 MOMOXEHHAM eTanoHa 3a AOMOMOroK iHAMKATOPHUX

nnuT, WabnoHie, cneuiansHWX npuctocyBaHb abo Ha
¢apby.

Takum YMHOM, BUKOPUCTaHHSA (iHILLHMX onepauin npu
BUrOTOBMEHHI CTaHWH MeTanopisanbHUX BepcTaTiB [03-
Bonsie 3abe3neynT He TifbKM NapameTpu TOYHOCTI mpw
iX obpobui, ane # SAKICHi NOKa3HWKX NMOBEPXHEBOTO LUApy
HaNPsSIMHUX CTaHWH, WO nNigBMLLYe iX npauesgaTHiCTb Ta
(pyHKLiOHaNbHICTb Ha NPOTA3i BENUKOTO Yacy.

BucHoBKWU. Po3srnsHyTi cyyacHi MOXNMBOCTI nigBu-
LLEeHHs SKOCTi BenukorabapuTHWX CTaHUH MeTanopisasb-
HUX BepcTaTiB. 3anponoHoBaHa MOCNiA0BHICTb BUKOHAHHS
(iHiLLHMX onepaLin 3 METOK AOCATHEHHS HE NMULIE TOYHOCTI
006pobkK cTaHWH, a i 3abe3neyeHHs1 mapaMeTpiB NOBEPXHe-
BOrO LUApy HanpsiIMHWX, 3aBASKW YOMY NiABMLLYETHCS LOB-
FOBIYHICTb iX poboTn Ta 3abe3nedyeTbCs AKICTb 06pPOOKM
[eTarneii Ha LUMX BepcTaTax.
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Finishing technology of bed of metal-cutting machines

Processing large-sized parts is very time consuming, associated with a lot of time. Therefore, one of the main issues
that have to be addressed in heavy engineering is to increase the processing productivity as a result of the use of advanced
technological solutions, a further increase in production equipment, its specialization, mechanization and partial automation.
Modern machine tools are characterized by a significant proportion of small-scale and single forms of production. Metal-
cutting machines produced for machining parts are characterized by high metal consumption and high labor intensity of their
manufacture. For processing the bed of machines, universal equipment is used, including those with numerical program
control (CNC), or technological complexes are created based on the use of unique equipment, basing devices, as well as
original tools.

Due to the specific features of the processing of heavy and large-sized beds of metal-cutting machines and the low
seriality of their production, in the development of technology it is impossible to mechanically introduce progressive methods
and methods of processing, as well as work organization that are widely used in large-scale and mass production of
industries not related to heavy engineering. When cutting the bed, there is often a need for original technical solutions.
The quality of finishing of the surfaces of the guides of the beds of metal-cutting machines significantly affects their wear
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resistance, and, consequently, the duration of preservation of accuracy during operation by the machine (Antonenko Y.S.
(2019); Gagarin V.0. (2016)).

In the process of finishing the guides, their specified flatness, straightness, accuracy of the relative position of the guides
and the relative position of the surfaces forming the guides are achieved, the specified parameters of surface roughness and
physical and mechanical properties of the surface and surface layers of the metal of the guides are achieved (Pukhovskiy
E.S.,( 2021); Tekhnologia verstatnikh robit (2015)). Therefore, extremely relevant in the domestic machine tools, which
should be revived, is the problem of finishing the surfaces of the bed.

Of all the parts of the machine, the bed performs one of the most important functions both in the process of its assembly
and during operation. It is the basic part by which it is connected and consistent with the accuracy necessary for the operation
of the machine, most of the components and a significant number of its parts (Design and analysis of machine tool bed.,(
2018)). The criterion for determining the quality of the bed is its initial accuracy and roughness of rubbing surfaces, as well
as the ability to maintain these indicators during operation. Therefore, it is especially important when assigning processing
processes, especially in final operations, to analyze the influence of accepted methods and methods of processing on the
performance characteristics of parts, to choose from them those that carry good technological heredity ( Design and analysis
of machine tool bed.,( 2018) ; Veselovskaia N.P. (2015); Application of mineral casting for machine tools beds.(2013)).

Thus, the study of methods for finishing the surface of the bed is an urgent problem. At the same time, it is necessary
to solve the issue of not only the sequence of operations in order to obtain quality indicators — accuracy, straightness,
surface roughness, but also to achieve quality indicators of the surface layer, which ensure the durability and accuracy of
the machines.

A significant reserve for increasing labor productivity in heavy engineering is the rational organization of the production of
large-sized parts, based on the use of group technological processes, typification of processes, normalization of equipment
and tools, centralization of technological preparation of production, introduction of scientific and technological achievements.
The issues of improving technological processes in serial and mass production of mechanical engineering branches not
related to heavy engineering are widely covered in the technical literature ( Modelling and analysis of CNC milling machine,
(2018); Study of application of a granite composite material in five-axis CNC-VMC machine tool, (2022)).

There are no works in which the main issues of production technology for large-sized heavy engineering are systematized,
they are partially covered only in disparate publications (Design and analysis of machine tool bed.,( 2018) ; Veselovskaia
N.P. (2015); Application of mineral casting for machine tools beds.(2013)). The main tasks in the processing of bed machines
are: achieving the required geometry of accuracy, surface roughness and physical and mechanical properties of the surface
layer (( Pukhovskiy E.S., (2021); Antonenko Y.S. (2019)).). Finishing operations, during which the physical and mechanical
properties of the surface layer of massive parts are formed, and therefore their operational qualities, are based on cutting
materials and other progressive material processing processes (( Pukhovskiy E.S., (2021); Application of mineral casting
for machine tools beds.(2013)). In the process of cutting, the surface layers have a slight hardening, and sometimes even
strengthen. In the case of this method of processing, it is impossible to adjust the roughness of the surface, especially the
shape of micro-irregularities, as well as the physical and mechanical properties of the surface layer using the cutting machine
tools. Recently, there has been a revival of work on the use of materials unusual for the manufacture of beds, such as granite,
polymeric materials, etc. (Application of mineral casting for machine tools beds., (2013); Modelling and analysis of CNC
milling machine, (2018); Study of application of a granite composite material in five-axis CNC-VMC machine tool, (2022)).
However, the greatest attention is focused on the improvement and development of traditional technological operations for
this industry, such as grinding, lapping, rolling, rolling by rollers, pneumovibrodynamic processing and so on (Application of
mineral casting for machine tools beds., (2013); Modelling and analysis of CNC milling machine, (2018); Study of application
of a granite composite material in five-axis CNC-VMC machine tool, (2022)). These technological processes provide high
operational properties of mashine-tool beds, including modern CNC machining centers that operate in an automatic cycle in
flexible production systems (Tekhnologia verstatnikh robit (2015); Gagarin V.O. (2016), Veselovskaia N.P. (2015)).

The purpose of the work. Analysis and development of progressive technological processes of finishing large-sized
beds of metal-cutting equipment to ensure the accuracy and productive operation of individual machines and complexes of
heavy engineering.

Key words: machine-tool, bed, bedding guides, finishing, processing quality.
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