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VJIK 621.7

JTOCJIIXKEHHS TA AHAJII3 MIKPOTBEPJIOCTI OBPOBJEHOI TOBEPXHI
ITPOKATHUX BAJIIB

Meaxounos I'.JI.

RESEARCH AND ANALYSIS OF THE MICRO-HARDNESS
OF THE FINISHED SURFACE OF THE ROLLED SHAFTS

Melkonov H.L.

B oaniii pobomi naykosi 0ocnioxcenns cnpamosami Ha
BUBYEHHSI MIKDOMBEPOOCHI NOBEPXHEBO20 WADY BAIKA,
K OOHICT 3 BANCIUBUX NPOOIEM Y MAUUHOOYOYBAHHL.
Mikpomeepdicmv i enubumna Haxieny noeepxHeso2o
Wapy € 0OHUMU 3 OCHOBHUX NOKAZHUKIG IKOCI NOBEPXHI,
Wo epailomv  00HYy 3 HAUSANCIUBIWUX pored npu
ocmamounii 00pobyi 2omosoeo eupody. Buxodsuu 3
Yb020  NUMAaHHA  OOCNIONCEHHs — ma  GUBYEHHS
MIKpomeepoocmi 00poOIeHOI NOBEPXHI MOKAPHUX 8T8
npU  YUCMOBOMY MOYEHH] HAWKOBUMU peyecii, o
HNPUMYCO80  00epmaiomsbcs, €  AKMYAIbHUM 1
3ampeOy8aHUM 8 CYHACHOMY 6UPOOHUYMEI, a 0COONUBO 8
Mawunodyoyeani. Ilposedeni 6 pobomi 00caidHCeHHS
0aIU MONCIUBICM O BUSHAYEHHS CINYNeHs ma 2IUOUHU
HAKIeNnano20 wapy 8 3a1eHCHOCMI 8i0 PeNCUMi8 pi3anHs
ma Kyma CcXpewyeawus. ocell  [HCmpYMeHmy mda
saeomigni. Tax camo 6 pobomi 3pobreHo ma
npeocmasieHo ananiz OMpUMAHUX —pe3yibmamie y
pe3yrbmami 00CiOdNiCeHHs. Y pobomi noKa3aHo npu SAKUX
NApAMempax pexcuMié pisanus ma Kyma cXpeuyysanisl
OMPUMAHO 3HAYEHHS 2MUOUHU HAKIeNaHO20 wapy ma
cmynens Haxaeny. Taxkooicy pobomi eusedena emnipuyna
Gopmyna 3anexncHocmi cmyneHs HaKIenaHo2o wapy 6io
peodicumie pisanns ma Kyma CXpewy8amHs, wo o0ae
MOJICIUBICMb BUPIULEHHST NOCMABIEHOT Memu pobomu.
Tax sax npu nocmayanui 0ONAOHAHHI COPMOBUX CMANIG

MawunooyoieHi Komnawuii  ma nionpuemcmea
nepedaiomv  KICHMY  KauiOpysauws  6aiKie  07s
nepedbauysanoeo npoginbHozo copmameHmy,

PO3po0aeH] 8lacHUMU KaniOpyeanbHumMu 010po, GOHU He
3aUMAMbCs. RUMAHHAM OQHUX KAAIOPY8aHH Ma 0a1eKo
He  3a6)cou  Marwomv  maki — eiacmueocmi, K
VHIBEPCANbHICMb, EKOHOMIYHICMb [ 2HYYKICMb, WO €
8AACIUBUM NPU KIHYEBOMY 3A6EPUIEHHI MEXHONO2IYHO20
npoyecy. Tomy 20108He 3a80aHHs THIICEHEPI8 8 2any3i
Mawunodbyodyeanns —— €  3abe3nevenHs — KIiEHMA
001a0HaHHAM 01  cmadibHO20
npooyKyii, ane npu YboMy MAKCUMATLHO CKOPOMUBULU
mepminu 88edennss 6 Oito. Tooic npudinena yeaea

BUNYCKY KIHYeBOi

00CNIOJCEHHIO  mMA  BUBHEHHIO  MIKPOmMEEpOOCmi
00pobIEHOI  NOBEPXHI  NPOKAMHUX — 8anie Yy  pasi
BUKOPUCTAHHS O]18 HUCMOBOI 00POOKU Yae HUX pi3yis,
wo  npumycogo  0bepmaromvci €  AKMYAibHUM
numauHam. Bueuennsa mixpomeepoocmi npogoounocs
3AI€XCHO G0 PedCUMI6 DI3AHHS MAa KYMA CXPeuyyeanHsi
ocetl 6any ma iHCMpyMeHmy.

Kniouosi cnosa: npokamnuil 8anox, 4awkosuii pizeyo,
Wo  NpUMycogo  0Oepmacmuvcs,  MiKpomeepoicmy,
2MUOUHA HAKTENAHHO20 Wapy.

Beryn.  Ilpu  nocravanHi  oOjagHaHHS
COPTOBHMX  CTaHIB  MAaIIMHOOYIiBHI  KOMIIaHil
nepefaloTh KIIEHTY KamiOpyBaHHS BaJKiB JUIs
nepeadadyyBaHoro  IpoQiIbHOTO  COPTaMEHTY,
po3po0IcHI BIIACHUMH KajliOpyBaJbHUMHU OIOPO.
Opnnak jmaHi KamiOpyBaHHS JaliekO HE 3aBXKIU
MaloThb TaKi BJIACTUBOCTI, 5K YHIBEpCAJIbHICTB,
€KOHOMIYHICTh 1 THYYKICTh, TOMY IO TOJIOBHE
3aBIaHHS MAaIlIMHOOYAIBHHUKIB - 3a0e3rednTu
KJIieHTa OOJIalHAaHHSIM [Jsl CTaOUTBHOTO BHUITYCKY
NPOJYKIIiT, TPH [[LOMY MaKCHUMAIILHO CKOPOTHBIIH
TEpPMiHU BBEICHHS B JIiTO.

Came TOoMy KamiOpyBajbHI OIOPO COPTOBHX
BHPOOHHIITB 3aiiMalOThCS HE JIHMIE pPO3POOKOI0
KaJliOpyBaHb IIPY OCBOEHHI HOBUX BHUIIB IPOIYKIIIi,
a W KOpUTYBaHHSM KOHTPAaKTHUX KalliOpyBaHb 3
METOI0 3HWKCHHS BUTPAT CHEPrii, IiJBUIICHHS
CTifiKOCTI 00NaJHAHHS Ta ONTHMi3allil BaJIKOBOTO
TOCIOJIAPCTRA.

IIpokaThi kamiOpyBanbHi BaIKH € OCHOBHUM
IHCTPYMEHTOM JJIs IPOKATHUX BEPCTATIB.

ToMy BUBYEHHS CTaHy IMOBEPXHEBOTO MIAPY
MPOKATHUX BAJIKiB € aKTYaJIbHUM.
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Metoro miei  poOOTH €  BCTAHOBJICHHS
3QJIEKHOCTI CTYTICHS HAKIICTIAHHOTO Mapy poOodoi
MTOBEPXHI MPOKATHUX BAJKIB Bil pe)KUMIB pi3aHHS
Ta KyTa CXpEUIyBaHHSI OCeil 3aroToBKH Ta
IHCTPYMEHTY.

AHaJi3 OCTaHHIX AOCTiTKeHDb i mMyOJTiKamiii.
VY Hai0inpIm >KOPCTKUX yMOBaxX eKcIUTyaTawii y
Ba)KKOHaBaHTAKEHUX 3aroTiBEIbHIX Ta
COPTONPOKATHUX CTaHaX [IUPOKE 3aCTOCYBaHHSI
3HAWIUIM MPOKATHI BaJKH, 10 BUT'OTOBISIFOTHCS 3
ctani 9XI. To cTiikocTi Wi BaJIKK MEPEBUIIYIOTH
KOBaHi B 2-4 pa3u, a 3a BapTICTIO BOHU JCIICBIII 3a
koBaHi B 1,5-2,0 pasm [1,3]. 3a KOopmOHOM TakKi
BaJIKK BUpoOsatoTh Snownis, Himeuunna, Kuraii ta
1HIIT KpaiHy.

YV kpaimax CH/JI (xpim Pocii) BupoOHHIITBO
TaKWX BaJKIB LIMPOKOTO MOLIUPEHHS He HalyIo, i
BOHM KYIYIOTHCS 32 KOPAOHOM Bayku mpokaTHHX
BEPCTaTIB € XapaKTepHUMHU JIETAJSIMH BaKKOTO
MamnHOOyayBaHHA. [lpukiamum XapaKTepHCTHK
JesIKMX CTalleBUX BaJlKiB IPOKAaTHUX CTaHiB
BupoourmnTBa [IAT HKM3 mpencrasieni y podoTi
[2]. Y CTpyKTypi TEXHOJOTIYHUX IIPOIIECIB
BUTOTOBJICHHS MONIOHMX JeTalieil mepeBakae
TOKapHa 00poOKa, 110 BUKOHYETHCS HA BAXKKUX 1
BEJIMKHX TOKAPHHUX BEpCTaTaX, MPHYOMY OIU3BKO
70% uacy BHUTpayaeThCsl HA TOYEHHS 30BHIIIHIX
IWITIHAPUYHUX TTOBEPXOHb.

Y pobodomy mporieci aeTani MamidH MEeBHOI
MipHY 3a3HAIOTHh yAapiB, TEPTs, 3HOCY ab0 KOpo3ii.
OcobnmuBO  TiAg €0  TPUBAJOr0  3MIHHOTO
HaBaHTQ)XEGHHS  MOXE  BHHUKHYTH  BTOMHE
pyHHYBaHHS JeTallel, 10 MPU3BEAC HE TUIBKU 10
3HM)KEHHSI MeXaHI4HOi e(eKTHBHOCTI, aie i 10
301IBLICHHS] CHEPrOCIOKUBAHHS Ta CKOPOYCHHS
TepMiHY CITy’)KOW MEXaHIdHOTO OoOiamHaHHs [4-6].
Sk mpaBwiO, BTOMHI TpIIIMHW BHHHUKAIOTH 1
PO3IIMPIOIOTHCS MIEPEBAKHO B MaTepiaji MOBEpXHi
netami. ToMy 3MIIHEHHS IOBEPXHI, TOOTO
MiIBUINECHHS MIIIHOCTI TOBEPXHI, IONEPEIHE
HanpyKEHHs MaTepiaiy moBepxHi abo 3MiHA CTaHy
MOBEPXHEBOI  3aJMIIKOBOI  HANpYyrd,  MOXKE
epeKTHBHO  CTPUMYBaTH  BHUHUKHEHHS  Ta
MOUTUPEHHS TPILIKH 1 MPOJOBKUTH TEPMiH CIYKOH
neraneid. I[loBepxHeBe 3MILHEHHS, IEMEHTAIif,
npobecTpyiiHa  0o0poOka Ta  TpoKaTka €
TEXHOJIOTI€I0 3MIITHEHHS TIOBEPXHi, sIKa
BUKOPUCTOBYETbCS B IPOMHCIOBOCTI. 3MIIIHEHHS
MIPOKATKOIO € HAHOUIBIT YacTO BUKOPHUCTOBYBAHIM
BHJIOM TEXHOJOTIi TpoIecy, SKUH BHKJIHKAE
IacTHYHy aAedopmainilo Ha MOBEpXHi jAeTaneit
MUITXOM MEXaHIgHOi 00poOKH [6].

Pe3yabTaTu AocaimKeHb. SIK TOCTIKyBaHUH
00'€KT BHUKOPUCTOBYBABCSl IPOKAaTHUH  BAaJIOK,
BurotoBieHuit i3 crami 9XII niamerpom 142 mm,

JIOBXXKUHOIO poOouoi moBepxHi 1450mMm. ns
BUBYECHHS TIMOMHHU Ta CTYNEHS AK HAKIEMaHOTO
mapy 00poOyeHOi TOBEPXHI BHUKOPHUCTOBYBAIHICS
HACTYIHI PEXKHMMH Pi3aHHA Ta KYT CXPEIIyBaHHS
OCeil 3aroTOBKM Ta IHCTPYMEHTY, IIBHIKICTH
pizanus v Big 0,3 mo 1,2 m/c, momaua s Bix
0,19MM/06 10 1 MM/00, rmOuHa pizanHs t Big 0,2
1o 1,2 MM, KyT cxpemtyBaHHs oceil 3 Big 105° mo
155 °. Sk THCTPYMEHT 3aCTOCOBYBAJIOCS
TBEP/IOCIUIaBHA YaIlIKOBA IUTACTUHA liaMeTpoM 46,5
MM, TOBIIKMHOIO H=15 MM, BUTOTOBJIEHA 3 TBEPOTO
cmmaBy T15K6, ICT 2209-69.

JlocmimKeHHsT MIKpOTBEpAOCTI  00poOIeHOoT
noBepxHi (Tabn.1-4) mokazanu, IO TBEPHICTbH
MMOBEPXHEBOT'0 IIapy, TOPIBHAHO 3 TIEPBICHOIO,
T IBUIYETHCA 3AJIEKHO Bl BETMYUH PO3TIISTHYTHX
napametpiB Ha 20...50%.

Ta6mu 1

3ajexHicTh CTyNeHsl HAKJIENMy BiJ KyTa HIBHAKOCTI
cxpeuryBanis npu V=0,8 m/c; S=0,38 mmM/00;

t=0,4 mm.
Kyt Ha'1/161m)m. MikpoTB. CrymiHb
MIKpOTB. .
cxpemysa | Marepiana | HakKiIena
HHS OBCPXH. H AH,,
mwapy Hy
105 386 270 37
115 370 260 34
125 361 264 33
135 357 266 29
145 338 261 30
155 347 286 32
Ta6mus 2

3ajexHicTh CTyNeHsl HAKJIeMy BiJ pizaHHsA
npu S=0,38 mm/06; t=0,4 Mmm; yc =135°

HawnGinpm. Crvitins

MIiKpPOTB. MikpoTB. Haznena
M/cC MTOBEPXH. MaTrepuany AH

wapy "

0,3 340 246 39
0,4 340 248 37
0,6 333 256 32
0,75 306 244 26
0,9 296 244 20
1,0 286 244 20
1,2 280 240 18

30inbLIeHHs KyTa cXpeltyBaHHs yc Bix 105° mo
140° 3menmrye ctyniab Hakiemny 3 37% mo 29%, Tak
SK 3MCHIIYEThCSA IDIaCTHYHA naedopmariis B
pe3yabTaTi 3MEHIICHHS KyTa KOHTAaKTy pi3ajbHOT
KPOMKH pi3ls 3 OOpoOIIOBaHMM MaTepiajioM i
30171BLIEHHS [BUAKOCTI KOB3aHHS.



BICHUK CXIOHOYKPAIHCBKOIO HALIOHANBHOIO YHIBEPCUTETY imeni Bonogumupa Jans Ne 2 (282) 2024 19

Tabmuns 3

3ajexHicTh CTyneHsl HAKJIeMy IJIMOMHM Bix mogayi
npu V =8 m/c; t=0,4 mm; yc =135 °.

HauGinpmr. .
. . Cryninb
TBEPIICTh MikpoTs.
TTonaua HakJjena
MTOBEPXH. MaTepuay
AH,,
mapy
0,2 303 240 40
0,5 332 240 47
0,6 346 240 49
0,7 362 243 50
0,8 370 252 50
1 397 261 51
Ta6muis 4

3aJieskHICTD CTyNeHs HaKJIely Bi r'IMOUHM pi3aHHA
npu V=0,38 m/c; S=0,38mm/00; yc =135 °.

Haubinpm .
I'mubuna . . CrymniHb
. TBEPIICTh MikpoTB
pi3aHHs HaKJIena
t MIOBEPXH. Matepuany | o
urapy v
0,2 260 240 9
0,4 299 251 19
0,6 325 249 32
0,8 332 241 34
1 341 251 38
1,2 378 248 51
1,4 392 240 55

ITonanpire 301TBITICHAS KyTa CXPEINTyBaHHS OC
140° mo 155° Beme g0 30UIBIICHHS CTYIICHS
Hakzen Big 29% no 32%. Lle TuM, 110 MIBHAKICTD
KOB3aHHs 3MEHIIYEThCH, a MIBUIKICTD
MEPEKOYYBaHHS 3POCTAE.

3i 30inpmennasm nmogadi S Bix 0,19 mm/mpo 10
1 MM/ CTymiHb HaKJIemy miaBHILyeThCs Bix 20% 10
51% 'y 3B'IBKy 31 30iIbIIEHHSM MPYXHO
IIACTUYHHX JedopMaltiii.

36impmeHHs mBUAKOCTI pizaHas V 30,4 mo 1,1
M/C TIPU3BOJIMTS JI0 3HWKEHH:I Hakemy Bij 37% 1o
16%.

3i 30inbIIeHHAM rIHOWHY pizaHHs t Big 0,2 MM
1o 1,2 MM cTyniHb HakiIeny miaBuIIyeTses Big 10%
1o 51%.

BenuunHa cTynieHs HakIeny t Uist HABEJACHOTO
BHIIAJKy BU3HAYAETHCS 32 (DOPMYJIOHO:

50.76 t°'78
AHy, - Cy 576, 508

yCO.09 (1)
ne C, - Koe(illieHT, o 3aJICKUTh Bijl BIIACTUBOCTEH
00pobiroBaHoro Marepiany, i gopisHtoe 5500.
AHaJli3 eKCIIepUMEHTAIBHHX JaHKX 1 hopMyJia
(1) moka3yroTh, 1110 HAHOLIBIINHA BIUIMB HA CTYIIHb
HaKJIeNy Ma€ TIHOWHA pi3aHHsS, MEHIIWA - mojaJda

Ta MIBHAKICTH pi3aHHS Ta MIHIMAIBHUH — KYT
CXpeIIyBaHHS.

JIst BU3HAUEHHS INIMOWHM 1 CTYTICHS HaKJICITy
00pobIIeHOT MOBEPXHI 3pa3KiB KPYIIUMHU Pi3LsAMHU,
II0 TPUMYCOBO OOEPTAIOTHCS, BHUTOTOBISIOTHCS
MIKpOLLTi(hH

AHws
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Puc. 3anexHicTh CTyTIeHs HAKIIEMy BiJ KyTa
CXpEITyBaHHS C, IBUIKOCTI pizanHsa V, mogadi S
1 TTMOWHM pi3aHHs t

BucHoBku. AHami3yroud OTpHUMaHiI JaHi,
MOXHa  BIA3HAYMTH, 10 3OLIBIICHHS KyTa
CXpENIyBaHHS CHPUYHMHSE 3MCHIICHHS TIUOWHU
HAKJICTIAHHOT O 11apy. 3MIHIOIOYH KYT CXPEITyBaHHS
Yo =115°-140°, rnmbuHa HAKJIEAHOTO IIapy
3MeHIyeThes Big 30 g0 10 Mxwm.

Ile mOSICHIOETBCS TUM, MO 30UIBIIYETHCS
BITHOCHA INBHIKICTh KOB3aHHS 3MEHIIYETHCS
BEKTOpP MK BiTHOCHOIO IIBHUIKICTIO KOB3aHHS 1
3MCHIITYEThCS KYT KOHTaKTy MK KPYIJIUM
IHCTPYMEHTOM 1 JETaJTI0, BHACHIIOK ITHOTO
3HIDKYETHCS TIACTUYHA Je]opMarltis, Mo BIUITUBAE
Ha MIMOMHY 1 CTYMiHb HAKIIETIAHOTO Iapy.

I[lpu  nopamemomy — 30imbIICHHI  KyTa
cxpemryBauHs ¢ =140°-155°. 3HadyeHHS KyTa MiX
BEKTOPOM BITHOCHOI IIBHUIKOCTI Ta HAMPSMOM
CHiJiB pi3aHHS Ta IBUAKOCTI MEPEKOUyBaHHS Pi3KO
30UIBITYETHCS, IO TATHE 3a COOOI0 301IBIICHHS
MIMOMHKM HakjemaHoro mapy Big 10 mo 28 MM
MKM.

30inbmeHHsT MBHAKOCTI pizanHs V=0,4 m/c -
1,1 M/c mpU3BOANUTH 1O 3MEHIICHHS HAKJICMAHOTO
rmbuan  mapy Big 40mxkm go 20 mxm. Le
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BiI0OYBA€ThCS BHACIHIJOK 3HIKCHHS IUIACTUYHOL
nedopmartii.

VY pasi 30inbmienns nogadi S =0,2 MM/00 — 6
MM/00 30iIBLIYETbCA 1 TMTUOWHA HAKIETIAaHHOTO
mapy Bix 10 mo 30 MxMm.

I'mubuna HakJIemaHOTo Inapy MPaKTUYHO HE
301IBLIYETHCS 13 30UTBILICHHSM TIIMOMHHU Pi3aHHS.
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Melkonov H.L. Research and analysis of the
micro-hardness of the finished surface of the rolled
shafts.

In this paper, scientific research is aimed at
studying the microhardness of the surface layer of the
roll, as one of the important problems in machine
building. The microhardness and depth of the surface
layer are one of the main indicators of the quality of the
surface, which play one of the most important roles in the
final treatment of the finished product. Proceeding from
this issue, the research and study of the microhardness of
the machined surface of lathe shafts during fine turning
with forced-rotating cup recesses is relevant and in
demand in modern production, and especially in
mechanical engineering. The studies carried out in the
work provided an opportunity to determine the degree
and depth of the riveted layer depending on the cutting
modes and the angle of intersection of the axes of the tool
and the workpiece. Similarly, the analysis of the results
obtained as a result of the research is made and
presented in the work. The paper shows the values of the
depth of the riveted layer and the degree of riveting
obtained under the parameters of the cutting modes and
the crossing angle. Also, the paper derives an empirical
formula for the dependence of the degree of the riveted
layer on the cutting modes and the crossing angle, which
makes it possible to solve the work's purpose. Since when
supplying grade mill equipment, machine-building
companies and enterprises transfer to the client the
calibration of rolls for the expected profile assortment,
developed by their own calibration bureaus, they do not
deal with the issue of calibration data and do not always
have such properties as universality, economy and
flexibility, which is important when final completion of
the technological process. Therefore, the main task of
engineers in the field of mechanical engineering is to
provide the client with equipment for the stable
production of final products, while at the same time
shortening the time of introduction into operation as
much as possible. Therefore, the attention paid to the
research and study of the microhardness of the machined
surface of the rolling shafts in the case of use for the
finishing of cup cutters that are forced to rotate is an
urgent issue. The study of microhardness was carried out
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depending on the cutting modes and the angle of  MeakonoB I'puropiii JleoHiznoBuy — KX.T.H., IOII.,
intersection of the axes of the shaft and the tool. JOUEHT Kadeapu MalIMHOOYIyBaHHS Ta HPUKIAIHOL
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