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HCCIEJOBAHUE BJUAHUA COTC HA KAYECTBO
OBPABOTAHHOM MOBEPXHOCTH ITPU
TOPIIEBOM ®PE3EPOBAHUUN

YV emammi npedcmasnenuii cnocit eusHayeHHs KOHMAKMHUX HABAHMAJICEHb NPU MOPYEBOMY
@pezepysanni 6 6yOb-sKULL MOMEHM MEXHONO2IMHOI onepayii, 3AcHO8aHuti Ha meHn3omempii i
MAKCUMANbHO — HAOAUdCeHUull 00 OuHamiku npoyecy pizanua. Excnepumenmanvho ompumai
pesynomamu énausy MOTC na napamempu axocmi nOGepxHi, a MAKoOJC HA GeIUHUHY | Xapakmep
KOMMAKMHUX HABAHMANCEHb NO 006ICUHI OOPOOKU.

B cmamve npeocmaenen cnocob onpedenenus KOHMAKMHGIX HASPY30K NpU  MOPYEEOM
ppeseposanuu 6 110601 MOMEHM MEXHONOSUHECKOU ONnepayuu, OCHOBAHHbIU HA MeH30Mempuu u
MAKCUMATLHO  NPUOTUMICEHHbI K OUHAMUKe npoyecca pe3anus. IKCNepUMEHMANbHO NOJyHYeHbl
pesynomamot enuanus COTC na napamempvl Kavecmea NOGEPXHOCMU, A MAKJCe HA GENUYUHY U
Xapaxkmep KOHMAKMHBIX HAZPY30K O ONUHE 0OPaAbOmKU.

The article presents a method of the contact loads determination during the butt milling at any
moment of manufacturing operation, based on strain-measurement and approximated to the dynamics
of the cutting process. The results of COTS influence surface quality parameters as well as the amount
and nature of contact loads on the length of treatment were obtained experimentally.

Ha coBpemMeHHOM ypOBHE pa3BUTHSI MAIIMHOCTPOCHHUSI BCE OOJbIlice BHUMAaHUE
yIensieTcs KauecTBY M ce0ecTOoMMOCTH HpoayKuud. ITomck 3¢ @eKkTHBHBIX croco00B
MEXaHH4YEeCKOH O0OpabOTKM TIOBEpPXHOCTEH C TpeOyeMbIM KadeCTBOM OCTaeTcs
CITyJaifHbIM, TaK KaK B OOJBIICH CTETICHN 3aBUCUT OT TaJlaHTa HCCIIEI0OBATENEH.

[lpumeHeHne TEOpEeTHYECKUX MOJENeH Uil TIPOSKTUPOBAHUS METOJOB
00paboTkn sBIAETCS OOJee NpeAnoYTHUTENbHBIM. OIHAKO 3TOT MOAXOA B
HacTosillee BpeMsi B METOAMYECKOM IUIAHE HE JOBEJCH [0 JIOTHYECKOTO
3aBepIIeHUs. JTO O0OYyCIOBJICHO HEIOCTATOYHO TIyOOKHMM HCCIIEAOBAHUEM psijia
(u3MUECKUX 3aKOHOMEPHOCTEH MPOIIECCOB 00pa3oBaHMs IIOBEPXHOCTEH NpH
MEXaHNYECKOH 00pabOTKe M HECOBEPILEHCTBOM caMMX Mozened. Mmerommuecs B
JUTEPATYPE MATEMATUYCCKUEC MOICIN 100 CIUIIKOM IIPOCTbI U HE YYUTBIBAIOT
BIIMSIHMSA Ha Mporecc 00pa30BaHMs MOBEPXHOCTEH OONBIINHCTBA TEXHOIOTHIECKUX
(haxTopoB, MO0 HAOOOPOT — CIMIITKOM CJIOKHBI M TPYTHO PEATU3YEMBI.

ITpu 06paboTKe pe3aHreM aKTyaJbHBIM HaIpaBICHUEM SIBIISETCS pa3paboTka
MoJieTIel, aJeKBaTHO OTPaXKAIOIMINX IIPOLECC JOCTHKECHUSI HEOOXOJMMOTO yPOBHS
mrepoxoBaTocTd. OTEHKAa MapaMeTpoB IIEPOXOBATOCTH TOBEPXHOCTH IO €€
CEUCHHUIO Yallle BCETO OKa3bIBAETCS HEIOCTAaTOYHOH, MOCKOJIbKY MHOTHE 3a/laud
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MPaKTHKA TPeOYIOT WCCIEIOBAaHUS CBOWCTB MOBEPXHOCTH B IEJIOM, YTO
00yCIIOBICHO CIIeI(PUKOI KOHTAKTHPOBAHUS IIOBEPXHOCTEH.

TopmeBas o00paboTka SBISETCSA ODHOM M3 CaMBIX PACIpPOCTPAHEHHBIX
(hpe3epHBIX omepanuii.

[Ipu TOpueBOoM (hpe3epoBaHUN TPOUCXOAUT IPOIECC HAMOOIBIIETO CheMa
MOBEPXHOCTH Matepuana. [103TOMy TEXHOJOTOB BCErJa BOJHYET ONTHMH3AIHS
JIAHHOTO TIpoliecca TopueBoro ¢pesepoBaHus. ['aBHBIME Bompocamu B cdepe
METau1000pabOTKM  JeTajell  SBISIOTCS NpaBWIBHBIA  BBIOOp  (pe3epHOro
000pyIOBaHMsl, 1 MHCTPYMEHTA B YaCTHOCTH, @ TAKXKE IPABUILHOCTh BHIOPAHHOTO
peXKHMa U YCIOBHH 00pabOTKH.

Hmeercs psix  onyONMKOBaHHBIX pPaboOT, IOCBSALIEHHBIX —HCCIIEIOBAHHIO
nporecca GppesepoBanus nosepxuocrei [1, 2, 3].

[pomece TopueBoro ¢Qpe3epoBaHrs MPOXOTUT MPU CIOKHOM KOMIDICKCE
KOHTAKTHOTO B3aMMOJCHCTBHS HMHCTPYMEHTa C oOpadaTbiBaeMOi IeTalblo,
VYUTHIBAIOMIMNA M POJH CMa30YHO-OXJIAXKIAIOMINX TEXHOJIOTHUECKUX CPEACTB, MX
BIIMSHHE HA KAYECTBO U3IEIui [4].

[IpoBeneHHblid  aHanu3  ONpeNeNWwsl LEdb  HUCCIENOBaHUM, KOTOPBIH
3aKIIFOYAeTCs B TIOBBINICHHHM KadecTBa OOpPaOOTKH IUIOCKHX MOBEPXHOCTEH
TOpPLEBBIM  (pe3epoBaHUEM, Ha  OCHOBE  HCCIEJOBAaHUS  KOHTAKTHOTO
B3aUMO/JICHCTBUS HHCTPYMEHTA C JeTalbio Mpu mpuMeHeHuH pa3nuuneix COTC.

C y4eTroMm aHaiHM3a CyLIECTBYIOIINX U3MEPUTEIBHBIX YCTAHOBOK MU METOIUKU
HCCIICIOBaHUA MEXaHHUKH B3aMMOJEHCTBHSA MHCTPYMEHTA C JETanbio B IpoLecce
(hpe3epoBaHNS TOBEPXHOCTEH OBIIa OMpeIeNieHa CXeMa W3MEPEHHUs] KOHTaKTHBIX
Harpy30K IpH B3aNMOACHCTBIH ¢ 00padaThIBaeMOM IETANBIO.

C menpto mMoNTydeHHSs OOBEKTHBHBIX JAHHBIX W CHIDKCHHS ITOTPEITHOCTEH
HU3MEpeHus pa3paboTaHHAs CXeMa MaKCHMaJIbHO MPHOIIKEHA K MPOIECCy Pe3aHus.

CxeMa yCTaHOBKH ISl N3MEPEHUSI KOHTAKTHBIX HAarpy30K, MPe/ICTaBlIeHa Ha puC. 1.
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Pucynok 1 — Cxema n3MepeHus: KOHTaKTHBIX Harpy3o0K:
1 — unCcTpyM™MeHT; 2 — oOpabaTbsiBaeMasi 3aroTOBKa; 3 — TEH30AaTYUKH
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ITo pazpaboTaHHO# cxeme OblIa M3rOTOBIEHA SKCIEPUMEHTAIbHAS YCTAHOBKA,
MO3BOJISIIOIAsT OIPENENSATh KOHTAKTHBIE HAarpy3Kd Ha IIOBEPXHOCTH DPEXYILETo
HHCTPYMEHTA IIPH €€ B3aUMO/ICHCTBHIHU C 3ar0TOBKOI1 (pHC. .2).

Prcynok 2 — YcraHoBKa JUIs OTIPEAENICHNS] KOHTAaKTHBIX HATPy30K
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Jns npoBeneHMs] UCCIENOBAaHUM KOHTAKTHOTO B3aUMOACUCTBHS peXyLIeH
TUTACTUHBI C TMIOBEPXHOCTBHIO 3arOTOBKM B Ka4eCTBE 000PYIOBAaHHSI UCIIOIb30BAJICS
BEPTHUKAIBHO-(Dpe3epHBIN cTaHOK Moa. 6P11.

[pumeHsieMbIi peXxyTmii ”HCTPYMEHT — (pesa Topuesast HacagHast D100 awu.

B xawectBe Marepuaia TIpM  NPOBEJEHHU  OKCIIEPUMEHTOB  ObLia
ncnoip3oBana ctaib 45 (HB 229) mo TOCT 1050-88.

PexxuMbl pe3aHust COOTBETCTBOBAIN MPOM3BOACTBEHHBIM: YaCTOTA BPAICHHS
mruaaens — 400 06/mun, nogava mnuuaens — 0,35 wan/o06.

[lo pesympTaTam MpOBEAECHHBIX H3MepeHHH (TaOm.l) MOCTPOEHBI AMIOPHI
KOHTaKTHBIX Harpy3ok (puc. 3).

Tabmuma 1 — 3Ha4eHns] KOHTAKTHBIX Harpy30K

JluHeiiHO pacrpeseseHHas Harpyska (Py),
O6paba- JmiHa xklc
[Ipumyck

THIBAEMbIH ® oOpasytoieit B cpene B cpene

Marepua (L), rnm be3 COTC Macia parncoBoro
«Shell» Macia
15 0 9,29297652 | 32,8000463
25 68,17423659 | 52,4760153 | 38,8137973
Crais 45 1

35 23,75670133 | 26,7213098 | 27,5771559
45 37,84259467 | 39,2866757 | 34,8551770

B mpouecce wuccienoBaHusT MHKPOT€OMETPUM  TIOBEPXHOCTH  IOCIIE
(hpe3epoBaHus OBIIO ONPENENEHO, YTO MapaMeTPHI MIEPOXOBATOCTH MIEPEMEHHEI.

Jnsg  u3MepeHuss MIepOXOBATOCTH OBUI  WCIOJB30BaH — IOPTATHBHEIN
npodumomerp TR 200 ¢ mporpaMMHBIM 00ECTICYCHUEM.

B 1ab1. 2 npuBeneHsI pe3yabTaThl IPOBEACHHBIX NU3MEPEHHH IEPOXOBAaTOCTH
Y Ha OCHOBAaHUU IOJTYYEHHBIX JaHHBIX MIOCTPOCHBI Tpaduku (puc.4).
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Aniopa pacnpegeneHnUs KOHTaKTHbIX Harpy3ok

npuv TopueBoM pe3epoBaHUM
80

60 }\
A

Harpyzka, P (Kr)

20 S/

15 25 35 45
OnuHa, L (Mm)
—0— Be3 COTC

—0— B cpene macna Shell
B cpene pancoBoro Macna

PucyHoxk 3 — Dmropa IMHeHHO pacnpeeeHHOW KOHTAaKTHOM Harpy3Ku

Tabnuua 2 — BenmuunHa MIepoX0BaTOCTH MOCIIE TOPLIEBOTO (hpe3epoBaHuUs

IlepoxoBatocts (Ra), mxm
HucTpymeHT COTC Jmuna 00paboTkH, mm
15 25 35 45
Bez COTC 2,586 2,431 291 2,886
Gpesa Macro Shell 1,89 2101 | 2344 | 1,766
TOpLEBast
Maciio pancosoe 1,632 1,322 1,406 1,328
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LLepoxoBaTocTb 06paboTaHHOW NOBE PXHOCTU Nocne
TopueBoro pesepoBaHus
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15 25 35 45
Onuna, L (Mm)
—— be3 COTC

—0— B cpene macna Shell
B cpegne pancosoro macna

Pucynok 4 — lllepoxoBarocth 00paboTaHHOM HOBEPXHOCTH
T0CJIe TOPLEBOTO ()pe3epoBaHUs

C nomomrsio mukpotsepaomepa I[IMT-3M (Xpywesa) momydeHsl GpoTorpadun
00paboTaHHOIT MOBEPXHOCTH JAETaNIH, KOTOPHIE MPEICTaBICHBI Ha PHC. 5.

Hcnonp3oBaHue KOMIBIOTEpHOI mporpamMMbl FemtoScan Online mo3Bommiio
cozgate 3D n3o0paxkeHHs 0OpaOOTaHHBIX MMOBEPXHOCTEH, KOTOpPHIE MOKAa3aHbl HA
puc. 6.

XapakTep pacrpeneseHus] KOHTaKTHBIX Harpy3ok I0 JUIMHE 00pabOTKH MpH
TopueBoM (¢pe3epoBannu mokaszan, 4ro COTC cmocoOCTBYeT MOBBIIICHUIO
KagecTBa 00pabOTKH M MapaMeTphl MIEPOXOBATOCTH MOBEPXHOCTH COCTABWIM: 0e3
COTC - Ra = 2,586 + 2,886 wmxm; ¢ MuHepaibHbiM MacioMm «Shelly —
Ra = 1,89 + 1,766 mxm; ¢ parcoBeiM MaciioM — Ra = 1,632 + 1,328 mxm.
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Prcynok 5 — ®0oT0 NOBEpXHOCTH MOCIIE TOPLEBOTO (hpe3epOBAHIS:
a—06e3 COTC; 6 — B cpene muHepanbHOTO Macia «Shelly; B — B cpeze paricoBoro macia
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Pucynok 6 — 3D moBepXHOCTB IOCIIE TOPLEBOTo (pe3epoBaHUs:
A —6e3 COTC; 6 — B cpene munepanbHoro Macia «Shell»; B — B cpesie parncoBoro mMacia
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