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MATEMATHYECKOE MOJAEJIUPOBAHUE CUJIbI PE3AHUS
ITPHU IIVNIM®OBAHUU B PA3JIMYHBIX YCJIOBUAX

VY crarTi IpoBeJEHO aHali3 iCHYOYMX MaTeMaTHYHMX 3aJIKHOCTEH JUIsi BU3HAYCHHS CHUIM Pi3aHHS Y
pisHuX ymoBax uuridyBanHs. OTpUMaHO MaTeMaTHYHY MOJEJb CHIM Pi3aHHsS KPYIJIOrO 30BHILIHBOIO
uutidpyBanHs nepudepiero Kona.

B craree npoBeleH aHanu3 CyIIECTBYIOIIUX MAaTEMAaTHYECKHX 3aBUCHMOCTEN Ul ONpPENENEHHs CHUJIIbI
pe3aHusi IpH pasHbIX yCJIOBHsX LutidoBanus. [lonydyena MaTemMaTnueckas MOJEIb CHIIBI PE3aHUs KPYT-
JIOTO Hapy)XHOTo uMdoBanus nepupepueii kpyra.

In the article the analysis of mathematical dependences is conducted for opreleniya force of cutting at
different terms of polishing. The mathematical model of force of cutting of the round outward polishing
of periphery circle is got.

Berynuenne. 3Hadenue aeiicTByronield mpy NUTMQOBAHUU CHUIIBI PE3aHUs SIB-
JSIeTCsl BAKHEHINEH XapaKTepHCTHKOH mporiecca 00paboTku. OT Hee 3aBHCAT ycC-
JIOBUSI pabOTHI CTaHKa, MHCTPYMEHTa M YPOBEHb TOYHOCTH IMOJTy4aeMou aetanu. B
HaCTOSIIEe BPeMsI CYIIECTBYET JOCTATOYHO OONBIIOE KOJIWIECTBO CXEM IUTH(OBa-
Hu [1]. Onpenenenne cuibl pe3aHus B KaKJ0M KOHKPETHOM Cilydae TpeOyeT mpu-
BJICYCHUS 3HAYNTEIBHBIX JIOMOTHUTEIBHBIX PECYPCOB.

AHanu3 MaTeMaTHYeCKUX Mojeseil. MOXXHO BBIJEIHTH HECKOJIBKO TOAXO-
JIOB JIIS1 ONPEAEIIECHUSI CHIIbI PE3aHUs TMPH Pa3HbIX yCIoBHAX nummdosanus. llep-
BBIH, IPH KOTOPOM B pe3yJibTare MPOBEICHUs SKCIEPUMEHTa U ero 00paboTKH I10-
JIy4aroT 3aBUCUMOCTB BHJA [2], IPUBOANT K YpPaBHEHHIO PETPECCUU

= XSV
P.=C,-V;-S,,t (1)

rae C,,x,p,z — HOCTOSHHBIC SMIUPHIECKUe Koddpduumentst V., S, .1 — pexnm-
HBIC TTapaMeTPBI 00padOTKH.

N3BecTHBI O0JI€€ CIOKHBIE 3aBUCHMOCTH JUIS OMPEACIECHHS COCTaBJISAIOMINX
CHJIBI pe3aHus1, KOTOPbIe MOTYT YUUTHIBATh U PSAA APYTUX MapameTpos [3]:

—C VR.n A e .ghooon.
Pz - Cp V3 Snp.n tnp.n Vgp Hk Zk kco.m’ (2)
rae V,, — BpesHas noxaya; S,,, 4 f,,, — CKOPOCTb IPOJOJIBHOI [OAAYH H IIIy-

OuHa npaBky; H, W z; — IapaMeTpsl, XapaKTepu3yolmue MIupoBaIbHbII KpyT;
kepye — KOI(P(QUIMEHT, YyuUUTHIBAIOMIMI JaBlIeHUE MOJAa4d CMa3bIBaroLIle-

oxnaxnatomel sxunkoctu (COX) B 30Hy pe3aHusi.
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Bropoit noaxon mpenrnosiaraeT onpenesieHUe COCTABISIOIIEH CUIIbl pe3aHus
PACUETHBIM MyTeM (C YYETOM 3KCIIEPHUMEHTAIBHOTO ompeesieHus 3(hGheKTUBHON
MOIITHOCTH NUTH()OBAHUS) I UMEET IENBI0 OTIPEICIICHHUS 3aBUCUMOCTH BUaa [4]:

N3
E==7= 3)
k

rae V), — ckopocTh HITH(OBAIBHOTO KPYyTa.

D¢ hexTHBHYI0 MOIIHOCTh NUTH(OBAHUS ONPENEINSIOT ISl Pa3IndHbIX yCIIO-
BHI 00paboTKH 1O hopmyre [S]:
- rox QY. g4
Noq’J_CN'Vs't ) 'da’ (4)
rae d, u V, — inameTp, U CKOpOCTh 3aroToBku, a Cy,7,X,y,q — SMIAPHIECKHE

KO3 HUITUEHTHI.

ITpu TpeTbeM MOAXO0AE COCTABIIIONIYIO CHIIBI PE3aHUS ONPEIEIA0T, OCHOBBI-
BasiCh Ha NIPOM3BOJIUTEIBHOCTH 00paboTKH. B kadecTBe mpuMepa MOKHO IPHBEC-
TH W3BECTHYIO MaTEMAaTHYECKYIO MOJENb CHIIBI PE3aHHs, YYUTBHIBAIOLIYI0 HOMH-
HaJbHYIO IPOM3BOIUTENLHOCTh (J,, XKECTKOCTh TeXHOJoruueckoil cucremsl C,

yIeNbHYI0 HHTEHCUBHOCTB cheMa A [6]:
_ Kur -9y
: /1+(l()em'V())/C’

rae K, — ko duiment numdopaHus.

)

UYeTBepThIif OAXON MpEANoIaraeT y4eT CHIIbI pe3aHus OT eAUHUYHOTO 3epHa
C JaNbHEHIINUM MepexoJoM K MacCOBOMY PE3aHMIO BCEMH 3€pHAMH, PacIONOKEH-
HBIMH B TIpe/ieNiax IO i KOHTAaKTa HHCTPYMEHTA B 3aTOTOBKH.

Jlnist oTipeneneHust Cuilbl pe3aHusi, CO3/1aBacMOi eAINHUYIHBIM 36PHOM, U3BECT-
HBI PsIl MOJIEINIEil, KOTOpbIE YYMTBHIBAIOT ITapaMeTphl 3epHa, CBOWCTBAa 0OpadaThi-
Ba€MOro MaTepuaa Hu Tak Jajee.

Cpenu HUX MOKHO BBIIETHTH Modens C.H. Kopuaka [7], koTopas npezmosna-

racT HaXOAUTb TAHI'CHUHUAJIBbHYIO COCTABJIAIOIIYIO CHJIbI PE3aHUA Pz CJIOKCHHUEM

JIBYX CWJI — TaHT€HLMAIBHOW CHJIBI OT HANpPsHDKEHUH IIaCTUYECKOTO CIBUTA PZS Hu
TaHTe€HIMAJIbHOM CUJIBI OT TPEHMS METAJLIA O 3aIHIOK0 IpaHb P, .
mp

MareMaTtudecKas 3aIHiCh BEIIIC H3JI0KECHHOIO UMEET BUO:

IDZI :})Z I)Z — —“‘3’25(1008ﬂ+0’5‘u13 .TS’ (6)
S "p sin 3,

rae /, — JIuHa IUIOIIALKY 3aTyIUIEHHs 3€pHa; a — TOJNIIMHA cpe3a; 4 — Kodbdu-
LIMEHT TPEHUS; T¢ — KacaTellbHbIE HANPSKEHUs, IPU KOTOPBIX MPOUCXOJMUT CIABHMI
B 30He Aedopmaiuy; f; — yroi, copMupoBaHHBIN INIOCKOCTBIO CABUIrA, YUUTHI-

BaIOIINI TPEHHUE CTPYXKKH TI0 TIEpeAHEH ITpaHy 3epHa.
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W3BecTHa MaTteMaTHyecKass MOJENb CHJIBI MHKPOPE3aHUS MPU CKOPOCTHOM
nM(OBaHUM, YUUTHIBAIOLIAs pallyc PEXyIledl KpoMKU 3epHa o U p, — IUIOT-

HOCTH 00pabaTbiBaeMoro Marepuania [8]:

P,_rS~aZ\/2p-aZ~sin(,8+(p5)+ 2w-Tg-ag-p U 1-sinf-siny )
: sin 3 - sin gg 3ug+10a, - \2p-a, -p,-V? cos(B-y)

JlaHHast 3aBHCUMOCTD CHJIBI MUKPOPE3aHHs HE YYUTHIBACT HHEPLUOHHYIO CO-
CTaBJIIOLIYIO.

HexoTopble MOJIen yUNTHIBAIOT AEHCTBUE JIOTIOJHUTEIBHBIX (aKTOPOB, ACH-
CTBYIOIINX B 30HE pe3anus. Hampumep, B.B. E¢umos [9] cuutaer, 94To (akThye-
CKasl COCTaBJISIOINAS CHJIBI pe3aHus OyeT MEHbIIE €6 HOMUHAIBHOTO 3HAYEHHS Ha
BEIMYMHY THUAPOIWHAMMYECKOW CHIIBI B KOHTaKTe, BO3HHKAIOIIEH B pe3yibTaTe
nonaganus COX. DTy cuily MOXHO NpPEICTaBUTh JBYMsI COCTABIISIOLUIMMHU: THA-
POIMHAMHYIECKOH COCTABISIONIECH CHIIBI B KOHTaKTe MOBEPXHOCTH KPyTa ¢ MOBEPX-
HOCTBIO 3arOTOBKH M THAPOJMHAMHYIECKOH COCTABIISIIOLIIEH CHIIBI B KOHTaKTE 3€PHO
— MaTepHai 3arOTOBKU:

s R +2,0§'”0'Rk

Pr=2,45u-V -H-
Ny b-cp

)

ITocranoBka 3anaum. YuuteiBas Ooiplioe pazHooOpasue cxeM o0paboTKH
PeXUMOB pe3aHus, OUIM(PYEMbIX MaTepHUANOB W XapaKTEPUCTHK WHCTPYMEHTA,
YHUBEPCATBHOM 3aBUCUMOCTH JUIsl OIIPENIENICHHs] CHUIIBI Pe3aHMsl MPH IUTH(OBaHUN
He cymectByer. OqHaKO 4acTo OBIBAeT, YTO Ui OOpaOOTKM M3BECTHA 3aBUCH-
MOCTB UL OJHOHM CXeMBI NUIN(OBAHUS U HEU3BECTHA IS IPYTOi, KOTOPYIO TIPE/-
CTOMUT HAHUTH paCUETHBIM METOJOM.

MartemaTuueckass Mojelb. /i1 onpenencHuss HEN3BECTHON CHITHI pe3aHus
U cXeMBI ITi(oBaHus 1, ¢ y4eTOM M3BECTHOW CHUIBI pe3aHUs I CXEMBI IITH-
¢oBaHus 2, 3aMUIIEM 3aBUCUMOCTH 1111 P, .
Jnst cxemsr 1:
_pl I
Py =F, 'Skl'"ps )
rie PZI — COCTaBJIAIOLIAsA CHJIBI MUKpOpe3aHMs Ui cXeMsl 1; S, — Iulomaznp
KOHTaKTa Kpyra U 3aroTOBKH JIJISl CXeMBI |; nII, — KOJIMYECTBO KOHTAKTHUPYIOITUX
3epeH B Mpejienax IIIONIa i KOHTAKTa 1ist cXeMsl 1 (Ha 1 mv?).
Jlns cxeMbl 2:

Py, :Pz”‘Skz‘”,l;[a (10)
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/4
rac Pz — COCTaBJrOIasd CHUJIbI MUKPOPE3aHUA IJIsI CXCMbI 2; Sk2 — Iuiomaab
KOHTAKTa Kpyra v 3aroTOBKHU IJII CXEMbI 2; }’1117[ — KOJIMYCCTBO KOHTAKTUPYIOIIUX

3epeH B Ipelenax IUIoMaad KOHTaKTa ajsi cxeMsl 2 (Ha 1 MMZ).

Paznenum (9) Ha (10):
Py _ Pl-Syem,
D ol Vi (11)
Py P -Siyem,
U, peliasi ypaBHEHHE OTHOCUTEIBHO P , OTyInM:
I
P Sy m
P, =P, Lz Sk P (12)

Ecmm cuna MUKPOPE3aHUA U KOJIMYCCTBO KOHTAKTUPYIOINUX 3C€PCH B MPCIC-
Jax Imiomaan KOHTaKTa HE 3aBUCAT OT CXCMBbI H.IJ'II/I(bOBaHI/I}I, TO MOKHO 3aITuCaTh:

S S
Py = zz'S_k1 win Py =Py (13)

k2 k1

KonkpeTrnsiii npumep pemenns 3agaun. Aammupys Gopmyinsr (13) mo-
JKeM cZiesiaTh BBIBOJ, YTO MPH 00paboTke NUIN(OBAHUEM IO PA3TMYHBIM CXCMaM,
cuna pesanusi 6yO0em OmMIUYAMbCSL 6 3AGUCUMOCHIU OM GEIUYUHbL COOMHOUEHUS
naowaoel KOHMaKkma Kpyaa u 3a20MmosKu.

PaccMoTpuM 3TO MOJIOKEHHE HA KOHKPETHOM MPHUMEPE, CPABHHB JIBE CXEMBI
00paboTKH: KPYIoe HapyKHOe NUTH(OBAHKUE C MPOJOIBHON Mogaueii U MIOCKOE,
TOpIIeBOE NIIH(OBAHNUE C POTOTBEHON ofadeit (puc. 1).

IMoxctaBum B dopmyay (13) 3HAUEHHUS CHI U IUIOIIAACH 30H KOHTAKTa JJIs
JIBYX BBIIlIE TIPUBEJCHHBIX cXxeM lutndoBanus. [nomans 30HbI KOHTAKTA JUTS [IPO-

JOJIBHOTO ITN(OBAaHKA C Y4€TOM AJIMHBI IyTH KOHTaKkTa L, (puc. 1, a).

Skzszz'szzM(VwVan) (14)
rne H;, — mupuHa nudopaHus.
[[IupuHy 30HBI KOHTAKTa ONPEAEIIAEM, 3Hasl 3aBUCUMOCTB!
Hy, =K, -Hy, (15)

rae H, — BbIcOTa NUIM(OBATIBHOIO Kpyra; K; — ko3dQuUIMeHT, ompeaenIonuii

JOJII0 BBICOTHI Kpyra Ha O60p0T 3aroTOBKH.
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T

a

PucyHok 1 — Cxema onpezeneHus IJI0Maad KOHTAKTa.
(a — KpyrIIO€ Hapy>KHOE NUIM(pOBaHKE; O — IUIOCKOE TOPIEBOE NUTH(OBAHHE. )

TaxkuMm 00pa3oM, 3a OXMH 00OPOT 3aroTOBKM KPYT MEPEMECTUTCS BAOJIb OCH
Ha paccTosHue, paBHoe K - [, . 3a o1HYy MUHYTY KpyT IEpEMECTUTCS Ha BEIIUYH-
HY:
1000-K, -H; -V, .
7w-d,

Pazpemas otHocutensHo K, - H) , MOXKHO OIpENENUTh MIHPUHY 30HBI KOH-

HmuHZVnsz'Hk'nz (16)

TaKTa B 3aBUCUMOCTH OT HpO,I[OHLHOﬁ nmogadyun Vn [MM/MI/IH] .

YV, rd,

- B
1000-7,

rae d, — JuaMeTp 3aroTOBKM, MM; V, — CKOPOCTb 3arOTOBKH, M/MUH; a HMIUPUHA

Hy, =Ky -Hy (17)

30HbI KOHTAaKTa sz , MM.

[Moncrasinsis Bepaxkenue (17) B popmyiy (14) momyunm:

Vn-m-d, [D,-d,-t
1000-V, \| D, *d,

JnuHa oyru KOHTAaKTa AJIsL INIOCKOTO TOPLEBOro MUTM(OBAaHMS IPU CUMMET-
PUYHOM pacIooKeHHH Kpyra U 3aroToBkH (puc. 1, 6):

SkzzM(VstaVn)' “Hy,. (18)
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(19)

rae B, — MoNoBHHA IIMPUHBI 00padaThIBaIOIIEH 3aTOTOBKH.
upuny nutrdoBaHUs NMPH IIOCKOM TOPLEBOM HIUIM(GOBAHWK MOKHO OIpe-
JenuTh 110 hopmyore:
Hyy =Ky Dy .
3a oguH 000POT Kpyra, KpyT NMEpEeMECTHTCSI OTHOCHTEIIFHO 3arOTOBKU Ha Be-
mnuuny K, - D, ; 3a MHHYTY 9TO NIEpEMEILEHNE COCTABUT:

HkI:Kkl'Dk‘looo'Vk :Vn:1000~Kk1-Dk~Vk . (20)
Paspemas otHOocUTENbHO K- D) , MOXKHO ONPENECIUTh MUPUHY 30HBI LITH-
(doBaHus:
-V, Dy
H, =K, D, =—2—*. 21
Kl ki 1000-7, 21)

[InpuHy 30HBI KOHTAKTa MpH NUIM(GOBAHUN TOPIOM Kpyra MOXKHO OTIpelie-
JUTh U TO-IpyroMy. B mgaHHOM ciyyae mpumyck yzaasisiercst nepudepuiiHoit ero
yacTelo. IIpu 3THX YCIOBUSX TEMJIOBOH MOTOK, UAYIIUN B 3arOTOBKY, UMEET MakK-
CHMAaJIbHYIO0 HHTEHCUBHOCTb Ha LIMIMHAPUYIECKOM MOsICKe MUpHHOH 3 — 4 mm. lo-
3TOMY 3TO 3HAYEHHE MOKHO IIPHHATH B KAYECTBE HIMPHHBI 30HBI KOHTAKTa KPyra ¢
3arOTOBKOM.

YMmHOXkas BelpaskeHue (21) Ha AIMHY TyrH KOHTaKTa, NOTY4YMM IJIOMIAIb 30-
HBI KOHTAKTa IIPH TOPLEBOM IUTH(OBAHHN!

2

. 34
Sy =Ly -Hy :ngarcsm 4B

3 .

Dy Vg

Taxum o6paszoM, cuily pezaHus P,, AN KPYIJoTro HapyXHOTO MITH(OBAHUS

nepudepueit kpyra nojaydaem yepe3 u3BecTHOE Bbipakenue (13) mist cuibl pesa-
HUA P, TpH IUNIOCKOM NUTH(OBAHUH TOPLIOM Kpyra:

M(Vk’Van)'ds 'Vk :
Py =2P,-

(23)

3

D} -| arcsin

BouiBoabl. [IpoBeneH aHamm3 CyniecTBYIOIIMX MaTeMaTHYECKHUX 3aBHCHMO-
CTEeH JJIsl OIpe/IeNIeHHs] CHITBI pe3aHusl IPH pa3HbIX cxeMax uumdosanus. [Tpu uc-
MOJIF30BAHNU M3BECTHBIX MAaTEMaTHYECKUX COOTHOIIEHWH IS CUJIBI PE3aHUS MPHU
IUIOCKOM IITM(OBAHUM TOPIIOM Kpyra, moiydeHa (GopMmyia CHIbl pe3aHHs Ui
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KPYTJIOT0 Hapy»XHOTo HIIH(oBaHus nepudepren.
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BOCCTAHOBJIEHUE TUHAMUWYECKHUX HAI'PY3O0K,
JIEVCTBYIOIIINX HA KOHUYECKHUE OBOJIOYKH

3anponoHOBaHO CHOCIO BiTHOBJIEHHS AWHAMIYHMX HAaBaHTa)KEHb, IO AIIOTh Ha KOHIYHI 00OJIOHKH, 3a-
CHOBaHHMi1 Ha BUKOPUCTAHHI METOAY CKiHYEHUX pi3HULb. HaBeqeHO MPUKIaan BiAHOBICHHS PIBHOMIPHO
PO3MOALICHNX 1 30CePePKEHNX AMHAMIYHMX HABAHTAXXCHb 33 3HAYCHHSMH OJHOTO 3 MapaMeTpiB Ha-
py»keHo-1e(opMoBaHOro cTaHy (IepeMileHHs ado aedopmanii).

Ipennoxxen cnoco® BOCCTAHOBIEHUs AMHAMHYECKHX HArpys3okK, AEHCTBYIONIMX HA KOHHYECKHe 000-
JIOUKH, OCHOBAHHBIN Ha HCIOJIB30BAHHH METOZa KOHEUHBIX pasHocTed. [IpuBeneHbI mpHMepsl BOCCTa-
HOBJIEHHs] PABHOMEPHO PACIPEAEIECHHBIX H COCPEAOTOUEHHBIX JUHAMUYECKUX HArpy30K [0 3HAYEHUSAM
OJIHOT'O U3 NTapaMeTPOB HAIIPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSHUS (IIepEeMEIeHHs W Ae(opMarin)

A method for recovery of dynamic loads acting on the conical shells, based on the method of finite dif-
ferences, is proposed. Examples of the reconstruction of uniformly distributed and point dynamic loads
on the values of the one deflected mode parameter (displacement or deformation) are given.

Benenune. Meros koneunsix pasHocreit (MKP) siBisercs oqaum n3 Han6o-
Jiee M3BECTHBIX YHCIICHHBIX METO/OB, KOTOPBIC HCIIOJIB3YETCS MPU pacdere pas-
JIMYHBIX 3JIEMEHTOB KOHCTPYKIMHA. HeCOMHEHHBIM €ro NmpenMyInecTBOM Kak YHcC-
JIEHHOTO METOJA SIBJIIETCS. BO3MOXKHOCTh IPUMEHEHUS JUISl psifia 3aad, B KOTOPBIX
HCIIOJIb30BaHUE aHAIUTHYECKUX METOJOB CBA3AaHO C MPEOIOJICHUEM 3HAUUTEIBHBIX
TPYAHOCTEH Aake NMPH PEIICHUM NPSMbIX 3a/ad 10 HCCIEIOBAaHHUIO IapaMeTpOB
HaIpsDKEHHO-Ae()OPMHUPOBAHHOTO COCTOSIHHSI 3JIEMEHTOB KOHCTPYKIWH TIpH H3-
BECTHBIX BHEIIIHUX Harpyskax.
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