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BBenenue

CeneHust 0 pazMepax €AMHUYHBIX CPE30B, 0Opa3yOIIUXCs NMpH NUIHGOBaHUH, HEO0O-
XOJIMMBI JIJISl pACUETOB HArpy3KH Ha CIUHHUYHOM 3€pHE, apaMETPOB IIEPOXOBATOCTH 00pado-
TAaHHOHW TOBEPXHOCTH, TEMIIEPATYp B 30HE 00pabOTKH, B CBSI3U C YEM HCCIETYyEMBI BOIPOC
SBIISICTCS BECbMa aKTyaJIbHBIM JJIsl Teopuu nutudoBanus. B cury ocobennocreit padoueii mo-
BepxHoctu kpyra (PITK), 3akmogaronuxcs B OTIIMYMHA T€OMETPUYECKUX TApaMETPOB OT/AEIIb-
HBIX 3€PCH, UX Pa3MEPOB U OPUEHTAIMH, C 00pabaThIBAEMOI TOBEPXHOCTH YIAJISIOTCS CPE3bI
CaMbIX Pa3IMYHbIX KOH(MUTypanuii u pasmMepoB. COOTBETCTBEHHO NMPH NUTU(HOBAHUU 00pa3y-
IOTCS M Pa3JIUYHbIC BUIBI CTPY)XKEK. B ocHOBe uX Kiaccu(UKalMu HCHOJb3yeTcss Gopma
CTpyKeK (JIeHTOYHas, 3amsaTooOpa3Hasi, cerMeHToo0pas3Hasi, mpoMekyTounas [1]; BomHucTas
u chepuueckas [2]), a Takke 0COOCHHOCTh UX 00pa3oBaHusl (CIUBHAS, CKaJIbIBAHHsI, C OILIa-
BOM, OIUIABJICHHAs, CO CIeKoM | criekmasics [3]). Bmecte ¢ TeM maHHBIE O COMOCTABICHHUU
apaMeTPOB CPE30B U CTPYKEK B JTUTEPATYPE OTCYTCTBYIOT.

Llenbto paboTHI SIBIISIETCSI OIEHKA CONOCTABMMOCTH MapaMETPOB cpe3a M IMapaMeTpoB
CTPYKKH, 00pa3yIomieiics mpy aiMa3HoM MUTH()OBAHUH.

OcHoBHoOE conepkanne padoThI

[TockonbKy pa3Mepbl CTPYXKEK B pe3yibTaTe IIACTUYECKUX MedopMalnii, mpoucxo-
JSIIUX B TIPOIIECCE Pe3aHusl, OTIIMYAIOTCS OT pa3MEPOB CPe30B Ha KO GHUIIUEHT MPOIAOTBHOM
yCalKH CTPYXKH, TIPH COMOCTABJICHUN CTATUCTUYECKHX XapaKTEPUCTUK Pa3MEpPOB CPE30B U
CTpYXeK OyZeM yYUThIBaTh 3HaUC€HUE KOd(PPHUIIMEeHTa yCaIKH.

HccnenoBanuio moaBeprayivd CTPYKKH, MOJTYYSHHBIE MPHU TUIOCKOM Hut(oBaHUU 00-
pasua u3 craau P6M5D3 nepudepueii kpyra 1Al 250x16x75x5 AC6 160/125-4M2-01 na
MoaepHU3UpoBaHHOM cTanke monenu 3/[711AD11. [Tepen sxcnepruMeHTOM MITU(OBATBLHBIN
KPYT MO/IBEPTajii JIEKTPOIPO3NOHHOM MpaBKe, a 3aTeM npupadareiBaiy B TedeHne 30 MUHYT.
[IpaBsamuii 37MeKTpo MPEACTaBIsLT co00i Opycok m3 meau M1, oGecreynBarOmui JTUHY
koHrakTa ¢ PITK 30 mM. Pexxumbl mpaBku: ckopocth kpyra 30 M/c, BepTHKalbHAs 1O/a4a
(0,005...0,007Mmm/x0m, uto obecreunBaio cuiay Toka (7...8) A, monepeunas mogadya — pyd-
Hast. Pexxumsbl numndosanus: ckopocth kKpyra 30 m/c, ckopocTh aetanu 6 M/MUH, monepevHas
nogada 2,5 mm/xon, riayouna nutndosanus 0,015mm. Oxnaxkaaromei KuIKOCThIO SBIISIICS
0,3 %#bIil BOAHBIN pacTBOp KalbLIMHUPOBAHHOH coasl. OOpabaTeiBaeMblii 0Opaser pazme-
pamu 60x40 MM OBITT yCTAaHOBIICH Ha MarHUTHOM TUIUTE CTOJIA.

Jluramuka mporecca mudoBaHUS XapaKTepPU30BallaCh 9YacTOTOW paHalibHBIX KOJe-
6anuit 37 ' ¢ ammmutynoi 0,9 mxkm. Konebanus ¢ 6osiee BBICOKOW YacTOTOW B CHITY HU3KOM
ammuutyabl (Menee 0,5 MKM), 3HAUUTEIBLHO MEHBIIICH MapaMeTPOB IIEPOXOBATOCTH 00pado-
TAaHHOUW MOBEPXHOCTH, HE YUNUTHIBAIIH.

CO0p CTPYXKH OCYLIECTBIISUIM B CIIEIUATEHO U3TOTOBJICHHYIO EMKOCTb, KOTOPYIO yC-
TaHaBJIMBAJIM HAa MArHUTHYIO IUTMTY BIUIOTHYIO K numdyemoMmy o6Opasiy. CoOpaHHYIO
CTPYXKKY H3BJICKAIH U3 EMKOCTH, IPOCYITUBAIH, pa3MarHUYMUBAIIU U YKJIA/IbIBAIA HA TIOBEPX-



HOCTB MOJUTOXKKH. [I0/UI0KKY ¢ HCCIeyeMbIMU CTPY)KKaMH yCTaHABIHMBAIN Ha MPEAMETHOM
cronuke 1 mukporBepromepa [IMT-3 (puc. 1,a, 0).

a

Puc. 1.VI3mMepeHune NIUPHUHBI CTPYKKH C TOMOIIBI0 MUKPOMETPHUYECKOTO BUHTA TyOyca
mukpoTtBepaomepa IIMT-3 (a) u ¢ TOMOIIBIO OTACTEHOTO MUKpOMETpa (0)

Llena neneHust TMMOOB Ha BUHTAX MPOJOJBHOTO 2 W MOIEPEYHOro 3 MepeMeIICHUH
npeamerHoro croiuka coctapimsuia 0,01 mm. MHpOpMamus o KoopaWHATaX pacIOIOKCHUS
HOJJIOKKH CO CTPY)KKaMH Ha TPEIMETHOM CTOJIMKE T03BOJISUIA, MPH HEOOXOIMMOCTH, IO-
BTOPHO HAWTH CTPYXKKH ISl UCCIIEAOBAaHUS U (hOTOTpa@upOBaHUSI.

V3mepeHue TONIUHBI, ITUPUHBI U JUTHHBI CTPYXKEK MPOBOAMIM C MOMOIIBIO ONTHYEC-
CKOTo ycTpoiicTBa MUKpoTBepaomepa [IMT-3 npu yBenmmuenuu 520 pa3, koTopoe obecneun-
Bactcs oowrekTrBoM 4 (F = 6,2;A = 0,65).

H3mepeHne TONIMHBI CTPYKEK MPOU3BOIMIN C IMOMOIIBIO JTUMOa OKYJISIPHOTO MHK-
pomerpa 5, nena nenenus koroporo — 030107 mm.

[upuny cTpyXeK U3MEPSUIH C TIOMOIIbI0 MHKPOMETPHUYECKOTO BUHTA MEPEMEIICHUS
TyOyca 6 ¢ nenoii aenenus 0,002mm (puc. 1, a). [l MOBBIMICHUS] TOYHOCTH M3MEPCHUN Ha
cToiike 7 mukpoTBepaomepa [IMT-3 3akperisuid IIomaaKy, Ha KOTOPYIO YCTaHaBIMBAIU
MarHuTHYyI cToiky 8 ¢ mukpomerpom 9 ¢ nenoit nenenns 0,001mm (puc.1, 6).

Juiss m3MepeHus [UTMHBI TPSIMOJIMHEHHBIX KOPOTKHUX CTPY)KEK HCIOJIh30BATH JTMMOBI
MHUKPOMETPUYECKUX BUHTOB KOOPJMHATHOTO MEPEMEIICHUS MPEIMETHOIO CTOJHMKA C LEHOU
nenenust 0,01 mm. It m3MepeHus JUIMHBI KPUBOJIMHEHHBIX CTPY)KEK B OKYJISIP MUKPOCKOTIA
10 ycranaBnuBamu cetky (pasmep kierku 0,5%0,5 mm), 3akpeiBaromryro 50% nons okysspa
(puc. 2).Ilpu arrecranuu npubopa ¢ yBenuueHreM B 520 pa3 mapaMeTpsl siUCHKH COCTABUIIN
0,015¢0,015mm.
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W3mepeHune mapaMeTpoB CTPYKEK OCYIIECTBISUIH CIEAYIONIIM 00pa3oM.

\ NN N /
\ NN L1
™ /
~ |~

Puc. 2. Bun nosns okynsipa npy U3MEPEHUH IJTUHBI KPUBOJIMHEHHON CTPYKKH
C TIOMOIIIBIO CETKH

[Tpu U3MEpEeHUU TONIIUHBI CTPYKKH HAXOIWJIN KOHTYPBI CTPY)KKH CIIpaBa U CJIeBa B
TOM K€ CEYCHHH, B KOTOPOM M3MEPSIIN M IIUPHUHY, ¥ TI0 Pa3HOCTH MOKa3aHUH JIMMOa OKYJIsp-
HOT'O0 MUKPOMETPA ONPEICIISIIA TOIIIUHY CTPYKKH.

[Tpu u3MepeHNnr MUPUHBI CTPYKKH (OKYCHPOBKY ONTHYECCKONW CUCTEMBI TIPOU3BOTHIIN
BHaYaJle Ha MOJIOKKY, a 3aT€M Ha HaWBBICIIYIO TOYKY CTPYKKH B JaHHOM ce4eHnH. PasHOCTh
JIBYX OTCUETOB, CHATHIX C JINMOA BUHTAa MUKPOMETPHUIECKOTO JIBUKCHHS TyOyca MpH (HOKYCH-
POBKE Ha IMOJJIOKKY U HAaUBBICIIYIO TOUKY CEUCHUS CTPYKKH, IPUHUMAIIN 33 IIUPHHY CTPYXK-
KH.

JITuHY KPUBOJUHEHHBIX CTPY)KEK U3MEPSUIH IMyTeM MEePEMEIICHUS UX B MOJIC OKYJIsIpa
C CCTKOW W IO KOJIMYECTBY sSUEEK, 3aHMMAEeMbIX HM300paKEHUEM CTPYKKH, ONMPEICISUIA e
uinHy. [TorpenHoCTh U3MEPEHUs [UTMHBI CTPYXKKU HE MPEBBIIIAIA OJOBUHBI IICHBI JCICHHSI
CETKH, 4TO cOCTaBIIsI0 5-10 %0T ATUHBI CTPYXKEK.

Uccnenoamu BeiOopky n3 300 cTpykek, KOTOPYIO BIIOCIEICTBUN MOBEPTald CTaTH-
CTUYECKOMY aHAJHU3y C IIEJBI0 OMPECIICHUs 3aKOHOB pacIlpeesicHUus] UCCIeAyeMbIX Iapa-
METPOB.

Kak noka3zanm uccienoBanus, mo popmMe 00pa30BaBIINECcs CTPYKKH MOKHO OTHECTH K
JICHTOYHBIM, 3aISITOO0Pa3HBIM, CETMEHTOOOPA3HbBIM U JpoOiieHbiM (puc. 3,4, 0, B, T).
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Puc. 3. Buasl cTpykek, 00pa3yronuxcs Ipy MIOCKOM aIMa3HoM IUTH(OBaHUH:
a —JIGHTO4YHas1; 0 — 3anmaToo0pa3Hasi; B — CETMEHTOO0pa3Has; T — Ipo0IieHas
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3ansTooOpa3Hble CTPYKKH UMEIOT BU/I 3aISTOM C YTOJIIICHHEM Ha OAHOM KoHIle. OHH
00pa3yloTcsl 3amsATOO0pa3HBIMU Cpe3aMH, a TaKKe MPOMEKYTOUHBIMU. CerMeHTOo0Opa3HbIe
CTPY’KKH HMEIOT yTOJIIEHHE MTOCepeinHE U 00pa3yloTCsi CErMEHTO00pa3HbIMU cpe3aMu. JIeH-
TOYHBIE CTPYKKH Takke 00pa3yloTCsi cerMeHTOOOpa3sHbIMHU cpe3aMu. J[poGiieHble 1Mo ATuHE
CTPY’KKH MMEIOT NMPHOIN3NUTEIPHO OJUHAKOBYIO IIMPHUHY O Bcell amuHe. OHU MOTYT OBITh
00pa30BaHbI 3aMATOOOPa3HBIMHU, CErMEHTOOOPa3HBIMU U TPOMEKYTOUHBIMU CPE3aMHU.

Pe3ynbTaThl, moydeHHBIE TP N3MEPEHUH CTPYXKKH, 00paboTaHbl METOJaMH MaTeMa-
TUYECKOM cTaTHUCTUKU. [lOCTpOEHBI THCTOTrpaMMBl pPACHpPEICNECHUN TOJIIMHBI U JIJIMHBI
cTpykku (puc. 4). AHaIU3 THCTOTPaMM paclpe/elieHHii T'eOMETPUYECKHX MHapaMeTpoB
CTPYXKKH IOKAa3bIBAET, YTO UMEET MECTO OTHOCHUTENIBHO OOJIBIION JHMana3oH M3MEHEHUs UC-
CIIETyeMBIX ITapaMETPOB, MPeo0IaTaHNe MEJIKUX CTPYKEK.
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Puc. 4.T'uctorpaMmsl pactpeaeieHHi TOMIIKUHBI (a) ¥ UTHHBI (0) CTpYy»KeK, 00pa3oBaBIINXCs
IpY TUIOCKOM Bpe3HOM nutidoBannu ctanu PEM5S®D3 kpyrom
1A1 250<16x75%x5 AC6 160/125-4M2-01

CpenHue 3HAUEHUS HUCCIEAYEMBIX IMapaMETPOB CTPYKKH, OIMpPEICICHHBIE JKCIEPH-
MEHTaJbHO, COCTaBWIM. juHa 52,5%3,42 mxm, mumpuna 11,8%0,49 mkwm, TommuHa
4,93t0,21MKM.

I'eomeTpuueckue mapaMeTpbl Cpe30B, pacCUUTaHHbIC HA 0a3e MaTeMaTHYECKON Moje-
v nutndoBanus [4], cnenyromue: qmuHa 972,34125,09vmkM, Tommuaa 3,25:1,90MKM.

Jl7is conocTaBieHus TapaMeTPOB CTPYKEK 10 IMapaMeTpam Cpe30B, OMpeIeICHHBIM Ha
0a3ze MaTeMaTH4eCKOW MOJENH, U MapaMeTPOB CTPYKEK, MOJYYCHHBIX IKCIICPUMEHTAIBHO,
BOCHOJIB3yeMcsl Kod(pduuueHTom ycaaku, paBHbiM 1,5 [5]. Torma pacuerHbie mapameTpbl
CTPYXeEK, cocTaBAT: qiuHa 648,24:83,39MkM, TonmuHa 4,882,85MKM.

[IpuBeneHHbIE NTaHHBIC TOKA3bIBAIOT 3HAYUTEIHHOE PACXOXKICHUE COIMOCTABIISIEMBIX
PaCCYMTAHHBIX IO CPE3aM M IKCIIEPUMEHTAIBLHO MOJYUYSHHBIX UTMH CTPYKEK (MPaKTUYCCKH B
12 pa3), 4o 00BACHSIETCS, 110 HALLIEMY MHEHHIO, IPOOJICHHEM CTPYXKEK I10 JITHHE.

B pacuérax BBIXOJHBIX MOKa3aTesei mnpoiecca NuIn(oBaHUs OCHOBHOE BIUSHHE OKa-
3BIBACT TOJIIIMHA Cpe3a, KOTOpasi, Kak MOKa3bIBaeT CpaBHEHUE, omnaaaetT B 95%Hblil 10Bepu-
TENbHBIA MHTEPBAJ, YTO TOBOPHUT 00 OTCYTCTBUU BIIHUSHHS CPABHHBAEMBIX CIIOCOOOB OIpejie-
JICHUS TTapaMETPOB CTPY)KKU HA UX BEIMYUHY.

Takum 006pazom, mapaMeTpsl AMHIUYHOTO Cpe3a, OMPeIeJICHHBIE C MOMOIIBI0 MaTeMa-
THYECKOW MOJENH MIIU(GOBAHUS, MOXHO MCIOIB30BaTh JJIsS pacdyeTa CHJI pe3aHus, rmapamer-
POB IIEPOXOBATOCTH 00PAOOTAHHOM MOBEPXHOCTH.
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BriBoabI
1. Cpennsisi TONIIMHA CTPYKEK, OINpeAeNieHHas SKCIEPUMEHTAIbHO, COCTABIISICT
4,93+0,21 MKM, 9TO COMOCTAaBUMO CO CpEeIHEH TOJIIUHON CTpyXeK, paBHOU 4,88t2,85 MM,
KOTOpasi pacCuyuTaHa Mo TOJIIIMHE cpe3a Ha 0a3e MaTeMaTHYeCKON MoIenu Nutn(oBaHusI.
2. [TapameTpbl cpe30B, ONPECICHHBIE C MOMOIIBI0 MATEMATHYECKON MOJETH, MOKHO
WCITOJIB30BAaTh ISl PACUETOB MapaMEeTPOB MIEPOXOBATOCTH 00paOOTaHHOW MOBEPXHOCTH, CHJI
pe3aHus U T.II.

Cnucok aurepatypsl: 1. Macnos E.H. Teopust mmudoBanus marepuanos. — M. MammHo-
crpoenne, 1974. — 31@&. 2. Huges F.H. Talking diamond grinding. Pat 5. Tiogli1978, Feb.
3-21. 3. JIypwe I'.b., Komuccapxxesckas B.H. YcrpoiicTBo nummgoBanbHbIX CTaHKOB. — M.:
Bricmas mkona, 1983. — 21%. 4. Azaposa H.B. MaTtemaTudeckas MOJeIb TIJI0OCKOTO BPE3HO-
ro numgoBanus ¢ Bubpauusimu // BectHuk nBurarenecrtpoenus. —3amnopoxbe: OAO «Motop
Cuu», 2005. Ne 1. —C. 119-1235. Baiikano A.K., Bonkosa T.M., Bax E.N. ['eomerpuue-
CKHE MapaMeTpbl CTPYXKH Ipu nutudoBanuu u nputupke IBM // Cunrerndeckue anmasbl. —
1972. Ne 4. —C. 17-19.

JOCIIKEHHSA [TAPAMETPIB CTPYXKU ITPU ITJIOCKOMY
AJIMAZHOMY HIJII®YBAHHI
A3zaposa H.B., Mattoxa ILI"., Hoxyp B.II.

BukonaHo o11iHKy 3icTaBlI€HHS TapaMeTpiB 3pi3y, KOTPi po3paxoBaHi Ha Oa3l MaTema-
TUYHOI MOJENI, 3 MapaMeTpaMu CTPYXKH, sIKa YTBOPIOETbCA MpPU AJIMA3HOMY NUTi(QYyBaHHI.
3po06JIeHO BHCHOBOK PO MOKJIMBICTh BUKOPHUCTAHHS I PO3pPaxyHKIB MapaMeTpiB 3pi3iB,
BHU3HAYEHUX HA 0431 MATEMATHYHOT MOJIENI.

NCCIEAOBAHUE ITAPAMETPOB CTPYXXKU ITPU INIOCKOM
AJIMA3HOM HIJIM®OBAHUA
A3zaposa H.B., Martioxa I1.I"., Llokyp B.II.

BrinonHeHa oneHka cOocTaBUMOCTH MapaMEeTPOB Cpe3a, OMPEACICHHBIX ¢ TOMOIIbIO
MaTeMaTHUYeCKON MOJENIH, U MapaMeTpPOB CTPYKKH, 00pa3yrolleics Mpu alMa3HOM HUTH(O-
BaHUU. CI[eHaH BbIBOZA O BO3MOXKHOCTHU HCIIOJIB30BAaHUA IJIA PACUCTOB MapaMCTPOB CPEC30B,
OTIpeIeNIEHHBIX C MOMOIIBI0 MaTEMaTHUYECKON MOJIEIH.

STUDYING OF PARAMETERS OF SHAVINGS UNDER DIAMOND
SURFACE GRINDING
Azarova N.V., Matjuha P.G., Tsokur V.P.

It is executed the comparison of parameters ofctiie determined by means of ma-
thematical model, and parameters of the shavingnifg under diamond grinding. Conclu-
sion is made about possibility of the use for caliton parameters of cuts, determined by
means of mathematical model.

Peyensenm: 0.m.n., ooy. I'yces B.B.
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