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CPABHEHHUE ITAPAMETPOB CTPYKEK 1 EJMHUYHBIX CPE30B,
OBPA3YIOIIUXCS ITPU IIVIOCKOM AJIMA3ZHOM IIJIN®OBAHUN

Buxonano oyinky 3icmasnenHs napamempie 3pisy, KOMpi po3paxoeani Ha 6a3i MameMamuyHoi
Mooeri, 3 napamempamu CmpYyICKU, KA YMGOPIOEMbCS NPU AIMA3HOMY winigpysanni. Bcmanosneno, wo
MOBUWUHU CINPYIHCOK, BUSHAUEHT eKCNePUMEHMANbHO MA PO3PAX0BAHI HA OCHOBI OOUHUYHUX 3PI3i8, 8i0pi-
SHAIOMbCA He3HAUywe. 3podaeHo BUCHOBOK PO MOJICIUBICTNG GUKOPUCIAHHS OISl PO3PAXYHKIE GUXIOHUX
NOKA3HUKIE Npoyecy Wighy8ants napamempie 3pizie, UHAUEHUX Ha OA3i MamMeMamuiHoi MOOeL.

Boinonnena oyenka conocmasumocmu napamempos cpesd, onpedeieHHblx ¢ NOMOWbIO Mamema-
muyeckol Mooeu, U napamempos CmpyjicKu, 00pazyioueics npu aimMasHoM Waugosanuy. Ycmanos-
JIEHO, YUMo MOMUWUHBL CIPYICEK, ONPeOeieHHble IKCNEPUMEHMANLHO U PACCUUMAHHbBIE N0 eOUHUYHbIM
cpezam, omaudaromes HesHauumo. COelaHn 8b18600 0 803MOICHOCMU UCNOTb308AHUSL OISl PACHEMO8 6bl-
XOOHBIX nOKA3ameneil npoyecca Wiuh)o8anus napamempos cpes3os, OnpedeseHHbIX ¢ ROMOWbIO Mame-
MamuyecKkou Mooe.

It is executed the comparison of parameters of the cut, determined by means of mathematical
model, and parameters of the shaving, formed under diamond grinding. It is identified that thickness of
shavings, which was determined experimentally and was accounted by means of single cuts, are differ
insignificantly. Conclusion is made about possibility of the use for calculation parameters of cuts, de-
termined by means of mathematical model.

Begeoenue

CeezeHusi 0 pa3Mepax €IMHHYHBIX CPE30B, 00pa3yrolMXcs Npu nuimgoBa-
HUU, HEOOXOJAUMBI JIJISl PACUETOB MapaMeTPOB MIEPOXOBATOCTH 00pabOTaHHOH TIO-
BEPXHOCTH, TEMIEpaTyp B 30He 00pabOTKH, CHIJI pe3aHHs, OITOMY HCCIeIyeMBblit
BOIIPOC SIBJISIETCSl BEChbMa aKTyaJlbHBIM JUIsS TeOpHH HutMdoBaHus. B cuiy ocoOeH-
HocTel paboueit moBepxHocTH Kpyra (PIIK), 3akmrodaromuxcsi B OTIMYAN TEOMET-
pHYECKUX MapaMeTpOB OTAEIBHBIX 3€pPEH, UX Pa3MEpOB U OpHEHTalMH, ¢ oOpaba-
THIBAEMOM ITOBEPXHOCTH YAAISIOTCS Cpe3bl pasindHol (Gopmbl 1 pazmepoB. CooT-
BETCTBEHHO ITPY MIITH()OBaHUK 00pa3yrOTCsl M Pa3IMYHBIE BUJIBI CTPYXKEK, KOTOPBIE
Kiaccuuuupyrores o dpopme [1, 2], a Taxke ocobeHHOCTSIM oOpaszoBanus [3].
BwMmecte ¢ TeM JaHHBIE O CONOCTABIEHUH MAPAaMETPOB CPE30B U CTPYIKEK B JIMTEpaA-
Type OTCYTCTBYIOT.

Lenpto paboThl SBISIETCS OIIEHKA CONOCTaBUMOCTHU apaMeTpoB cpe3a U Ta-
paMeTpoB CTPYKKH, 0Opa3yrOIIEHCs NMPH IUIOCKOM alMa3HOM HUTH(OBaHWH, IS
BBIICHEHHSI BO3MOXXHOCTH HCIIOJBb30BAHUS AJSI PACUETOB BBIXOJHBIX MOKa3zaTeIeh
nporecca, B YaCTHOCTH NMapaMeTPOB IIEPOXOBATOCTH 00pabOTaHHON MOBEPXHOCTH,
[IapaMeTPOB CPE30B, ONPEIEIICHHBIX C IIOMOIIBI0O MATEMAaTHIECKOH MOJICITH.



OcHosnas yacmp

HccnenoBanuio mojaBepraid CTPYKKH, IMOJYYEHHBIE MPHU IIOCKOM aJIMa3HOM
nutndoBaHun obpasna u3 cramum POMSD3 mepudepueit kpyra 1Al 250x76x15x5
AC6 160/125-4-M2-01 Ha MOaepHH3UPOBaHHOM cTaHke Mojenu 3171 1ADI11.

[epen skcriepuMeHTOM HUTH(OBAILHBIH KPYT NPABHIM 3JIEKTPOIPO3UOHHBIM
CrocoOoOM Ha MeJHOM 3JIeKTpoje. Pexumsbl npaBku: ckopocts kpyra 30 m/c, cko-
POCTh CTOJIa paBHA HYJIIO, BepTuKaimbHas mogada 0,005...0,007 Mmm/xox, nonepey-
Has Mojada — pyvHas, CPeIHss CHia ToKa 7...8 A, HampsDKEHHE XOJOCTOTO XO/a
HCTOYHWKA TexHoiormdeckoro Toka UTT-35 50 B. 3arem kpyr nmpupabaTsiBaiu B
teueHue 30 MuHyT numpoBaHreM obpasna u3 craimu POMS®3 Ha pexumax: CKo-
pocth kpyra 30 M/c, cKOpocTh cTona 6 M/MUH, IIOIEpedHas mojgada 2,5 MM/XO[,
riryouHa numgosanus 0,015 M.

Oo0pabaTpIBacMBIil 0Opaserr ¢ pasMepamu 0oOpabaThIBaeMOW IOBEPXHOCTH
60x14 MM ObLT yCTaHOBJICH HA MAarHUTHOMW IUTUTE cToJa. Pexxnmbl 00paboTKu: CKO-
pocth Kpyra 30 m/c, ckopocTh cTojia 6 M/MuH, riayouna nuindosanus 0,015 mwm.
Oxnaxnaaromend Kuakocteio sBIsics 0,3%-HbI BOJHBIA PacTBOP KaJIbIIMHUPO-
BAaHHOU COMBL.

Iporece nundoBaHKUS COMPOBOXKAAICS PATUATbHBIME KOJCOAHUSIMH IILTHU-
¢oBanbHOTO Kpyra ¢ yactoroit 37 I'n n ammnurynoit 0,9 mxm. Konebanust ¢ 6osee
BBICOKOW YacTOTOW B CHIy Malod amrummtyabl (Menee 0,5 MKM), 3HAUYUTEIHHO
MEHBIIIEHl apaMeTpoB IIEPOXOBAaTOCTH 00paOOTAaHHOM HMOBEPXHOCTH, IPH pacue-
Tax He YUUTHIBAIIH.

Perucrpamuro konebaHnii oCcyIIecTBIISUIN MPH MOMOIIN aHAIM3aTOpa CIIEKTpa
BUOparu Mozenu 795M 1o MeToauKe, N3JI0KEHHOH Hamu B [4].

W3mepeHue TONIUHBI, LIMPUHBl U JJIMHBl CTPY>KEK IIPOBOIWIN C IOMOILBIO
ONTHYECKOro ycTpoiicTBa Mukporsepaomepa [IMT-3 npu yBennuenuu 520 pa3 mo
METOJIUKE, ONTMCAHHOW HaMu B [5].

MakcumanbHasi HOIPEIHOCTh OINPEAEICHHS MapaMeTpoB CTPYKKH HaXOJH-
nach B npeaenax 10% oT nu3aMepsieMoil BeTUIHHEI.

HccaenoBanu Be160pKy u3 300 CTpyKEK, KOTOPYIO BIIOCJICCTBUU TOBEPTaIH
CTaTHCTHYECKOMY aHAJM3Y C IEJIbI0 ONPE/ICICHHs 3aKOHOB PAaCIpe/IeNICHHsT HCCile-
JIyeMBbIX T1apaMeTpoB.

Kak moxkazanu uccienoBanus, o ¢opme o0pa3oBaBIIMECS CTPYKKH MOXHO
OTHECTH K JICHTOYHBIM, 3aIsITOO0Opa3HBIM, CErMEHTOOOPasHBIM M JPOOIIECHBIM
(puc. 1, a, 0, B, T).

3ansToo0pasHble CTPYKKM MMEIOT BUJ 3aIlITOM C YTOJNIIEHHEM HA OJHOM
KoHIe. OHU 00pa3yIoTCs 3amATOOOPA3HBIMHE, a TAKXKE MPOMEKXYTOUHBIMHU CPE3aMU.
CerMeHTO00pa3HbIE CTPYKKH MMEIOT YTOJIIEHUE MMOCEPEeArHE U 00pa3yroTcs cer-
MEHTOOOpa3HBIMU Cpe3aMu. JICHTOUHBIE CTPYKKH TaKKe 00pa3yroTcsi CErMEHTO00-
pasHbIMHU cpe3amu. [[poOeHsble Mo IMHE CTPYKKH UMEIOT NPUOIN3UTEIBHO OJIH-
HAKOBYIO IIUPHHY 10 Bcel ymmHe. OHU MOTYT OBITh 00pa30BaHbI 3aMATOO0Pa3HbI-
MH, CETMEHTOOOPa3HbIMU M IPOMEXKYTOUHBIMU CPE3AMHU.
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Pucynok 1. Bugsl ctpyxek, 00pa3yronuxcst Mpy IIOCKOM aIMa3HOM IUTH(OBAHUH:
a — JICHTOYHas;
0 — 3amATOOOpa3Has;
B — CETMEHTOO0Opa3Has;
T — IpoOseHast

[To pe3ympraTam W3MEpEeHUs MapaMeTPOB CTPYKEK MOCTPOCHBI THCTOTPAMMBI
pachpeeneHuii TOMIUHBI U JUTUHBI CTPYKeK (puc. 2).

AHanu3 THCTOTPaMM pacIpeeieHUid TEOMETPUIECKUX MapaMeTPOB CTPYKKH
MOKA3bIBACT, YTO UMECT MECTO OTHOCHUTEIHHO OOJBIION JAUana3oH U3MEHEHHUS HC-
CIIeZlyeMBIX MapaMeTPOB, IPeo0IaaHue MEITKUX CTPYIKEK.

Cpennre 3HaUCHHS UCCIIETyeMbIX apaMeTPOB CTPYKKH, OTpeAeNIEeHHbIE dKC-
NEPUMEHTAIbHO, COCTaBWIM: JUIMHA 52,5943,42 mxMm, mmpuna 11,89+0,49 Mkwm,
TomuHa 4,93+0,21 MKM.

I'eoMeTpuueckre mapaMeTpsl Cpe30B, pacCUUTaHHbIE Ha 0a3e MpeIoKeHHOM
HAMH MareMaTHueckod wmoxaenu nutkudosanus [6], chaegyromue: uiMHA
972,37+125,09 mxm, TommmHa 3,25+1,90 MKM.

ITockoybKy B Ipoliecce pe3aHusi pa3Mephbl CPE30B U3MEHSIOTCS B PE3YJIbTaTe
TUTACTHYECKUX JeopMaliii, To ecTh UX JJINHA YMEHbBIIaeTcs Ha KO3 HUIMEeHT
MPOJOJBLHON YCaJKU CTPYKKH, a TOJIIIMHA YBEJIIMYMBACTCS HA aHAJIOTUYHYIO BEJH-
YUHY, NPU COMOCTABJICHUM CTAaTUCTUUYECKUX XapaKTEPUCTUK pPa3MEPOB CPE30OB U
CTPY)KEK HEOOXOJUMO YUHTHIBATH 3HAUCHIE KOIPPHUIIUCHTA YCATKH.

Jns conoctaBineHUs] MapaMeTpoB CTPYXKEK, ONPEJENICHHBIX 0 HapaMeTpam
CPEe30B, PACCUUTAHHBIX Ha 0a3¢ MaTeMaTHYeCKON MOJICIH, U TApaMETPOB CTPYIKEK,
MOJTYYEHHBIX IKCIEPUMEHTAIBHO, BOCTIONB3yeMcs KOd(h(DHUIIMEHTOM YCaaKH, paB-
HeIM 1,5 [7].

Toraa pacueTHble mapaMeTpsl CTPYXKEK, COCTABAT: AMMHA 648,24+83,39 MKM,
tonmuHa 4,88+2,85 MKM.

[IpuBeneHHbIE TaHHBIE TIOKA3BIBAIOT, YTO JJIMHBI CTPYXKEK, PACCUUTAHHBIE 11O
cpe3aM, B 12 pa3 mpeBHIIAIOT [UIMHBI CTPYKEK, TOIyIEHHBIE SKCIIEPHUMEHTAIBHO,
YTO OOBSACHSETCS, 10 HAIIEMy MHEHHIO, TPOOJICHHEM CTpYXKeK Mo amuHe. Tommu-
HBI CTPYXKEK, ONpEeTICHHbIC SKCIICPUMEHTAIBHO U PACCUUTAHHBIE TI0 cpe3aM, OT-
JIUYAI0TCS HE3HAYUMO.
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PucyHok 2. T'ucTorpaMMbl IOJIYYSHHBIX SKCIEPUMEHTAIBHO PacIpe/ielIeHH il TONIIHHBI (a) 1
IUTHHEI (0) CTpYKeK, 00pa30BaBIIMXCS MPH IIOCKOM BPE3HOM HUTH(OBaHUU cTanu POMSD3
nepudepueit kpyra 1Al 250x16x75x5 AC6 160/125-4-M2-01, HOMuHanbHas riiyOHHA
nutdosanus 0,015 MM

JlanHble CpaBHEHHs MMapaMeTPOB CTPYXKEK, ONpEe/ICHHBIX Ha Oa3ze marema-
THUYECKOM MOJIeNIn MO MapaMeTpaM Cpe30B, M MapaMeTPOB CTPYKEK, MOJIyYEHHBIX
IKCIIEPUMEHTAIHHO, TIPEICTABICHBI B BUAE Ta0IUIIbI (Tab. 1).



Tabnuma 1
ComocTasiieHIe TapaMeTPOB CTPYXKEK, ONPEICICHHBIX Ha 0a3e MaTEMaTHICCKON MOJICITH I10
mapameTpaM Cpe30B, H IapaMeTPOB CTPYKEK, OTYUICHHBIX IKCIICPUMEHTAIHLHO

3HaYCHUS TapaMeTPOB
ITapameTpl ¢ 95% nOBepHUTETLHBIM HHTEPBAIIOM
CTpYXeK
PacueTtHbIe DKCTIepUMEHTATbHBIE
Tommmaa, MKM 4,88+2,85 4,93+0,21
JlmnHa, MKM 648,24+83,39 52,59+3,42

B pacyerax BBIXOIHBIX IOKa3aTelyiel mporuecca NUIM(OBaHUS OCHOBHOE 3Ha-
YeHHE UMEET TOJIIIMHA Cpe3a, KOTopas, KaK I0Ka3blBA€T CPaBHEHUE, IONAaNacT B
95%-HbIil TOBEpPHUTENBHBIH WHTEPBAI HA DKCIIEPUMEHTAJIbHbBIE BEINYMHBI, YTO TO-
BOPHUT 00 OTCYTCTBUH BIIMSIHUSI CPABHHBAEMBIX CIIOCOOOB OIpeJesieHNs] apaMeT-
POB CTPYKKH Ha UX BEIUYUHY.

TakuM 00pa3oM, TOJIIUHA €JUHUYHOTO CpPe3a, ONpEAEICHHAs NMPH ITOMOIIN
MaTeMaTHYecKOi Moaenu nuTngoBaHus, MOKET OBITh HCIIOIB30BaHA IS PACYETOB
BBIXOJHBIX MTOKa3aTeel mpouecca.

Buvisoowt

1. CpenHsis TONIIMHA CTPYKEK, paCCYUTAHHAS 110 TOJIIUHE cpe3a Ha Oa3e Ma-
TeMaTHIeCKON Mojend mporecca numdoBanus, coctaBisieT 4,88+2,85 mMkm, dro
COIIOCTaBUMO CO CpeIHEH TONIWHON cTpyXkek, paBHoW 4,93+0,21 mMkmMm, KoTOpas
oTIpeieNieHa SKCIIEPUMEHTAIBHO.

2. [TapameTpbl Cpe30B, ONPEACICHHBIC C MOMOIIBI0 MATEMATHYECKOW MOJICIIH,
MOJKHO KCITOJIb30BaTh JIJISI PACUETOB IMapaMeTPOB IIEPOXOBATOCTH 0OpPabOTAHHOM
MOBEPXHOCTH, CHJI PE3aHUS U T.II.
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