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BucHoBku. [Ipu yrBOpeHHI Mikpopenbedy po3MilIeHHS KOHTYpy Opycka MmiJ KyToM
JI0 HAIPSIMHOI 0OpPOOITFOBAHOTO OTBOPY JIa€ 3MOTY 30UTBIIMTH TYCTHHY (CITKa CIiJIB) TOYOK
HepeTHHY, 110 3a0e3Meuye 3HIKEHHS OPCTKOCTI 00pOOIIOBAHOTO OTBOPY.

OnTuManbHUM KyTOM PO3MIIIEHHS ajdMa3HO-a0pa3uBHOTO Opycka € ¢=45 , mo nae
MOYJIMBICTh 301JIBIIUTH I'YCTUHY OTPUMAHOI CITKHU CIIIJIB B JIBIYi.
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Michael Podgaetski,. Kirill Scherbina
Kirovograd National Technical University
Kinematics of cutting holes in honing spiral spring hone

The study of the formation of micro relief and macro relief treated surface with consideration of the
trajectory of the diamond abrasive grain placement and angle of diamond abrasive bar.

Considered the interaction of the treated surface with diamond-abrasive bars for traditional designs honing
heads, and for the spiral spring hone the results based schemes and models. The scheme of interaction of spiral
spring hone at the stage of preliminary and final passages from the work surface The influence of the angle of
inclination of diamond abrasive formation macro relief bar on the work piece. The influence of diamond abrasive
bar on the formation of precious geometric lines.

Dependences impact angle of inclination of diamond abrasive bar on the density of the grid formed by the
track. Effect of transfer of own geometrical deviations honing heads on the work surface.
micro relief, macro relief, the grid formed by the track, precious geometric lines, spiral spring hone, the
trajectory of the diamond abrasive grain
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AHaW3 pacupeiesICHUs] HANPSHKEHUH TIPU PaJAIbHO-
POTAlMOHHOM IPO(PUIUPOBAHUU 000IHEB KOJIEC

Bompockl omnpeaencHus MO HANPsDKCHHH Mpu (HOPMOM3MEHEHHH O000IbEB KOJIEC M3 CTaJbHBIX
3aroTOBOK Ha TMEPBOM IMEPEXOAC PaaHaIbHO-POTAIMOHHOTO MPOMUIUPOBAHUS SIBISIOTCS aAKTyalbHBIMH.
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WHTtepec mpezcTaBisieT onpenesiieHHe HANPSDKEHUH Ha pajauyce 3aKkpyriieHHs NPO(HIMPYIONIEro POJIMKa, Tak
KaK IMEHHO MecTa CONPSDKCHNH pa3InyHbIX JIEMEHTOB Mpoduirst 000/1a HCTIBITEIBAIOT BO BPEMSI SKCILTyaTalluH
HauOOJIbIINE HATPY3KH. Pe3ynbTaThl TECOPETHUECKOTO NCCIIEIOBAHMS TO3BOJISIIOT aHAIM3UPOBATh BO3HUKAIOIIUE
B mporecce AehOpMHUPOBAHUS HANPSHKEHHUS U ONPEICIATh COBOKYITHOCTh TEXHOIOTHUECKUX W KOHCTPYKTOPCKHUX
rapamMeTpoB Tporecca MpoGUINPOBaHUS, KOTOPBIE OKA3bIBAIOT 3HAUMTENBHOE BIHMAHHE HA BEIWUMHY H
pacmpezeneHre HOpMalbHbBIX M KaCaTeIbHBIX HAPSHKEHUH.

00ox, mpoduIMpoBanue, 3aroTOBKA, paanyc 3aKpyrJienus, Aedopmaus

P.I'. Ily3up, Aowu., KAaHJ.TeXH.HAYK
Kpemenuyyvruii nayionanonuii ynisepcumem imeni Muxaiina Ocmpozcpadcvkozo, m. Kpemenuyx (Yrpaina)
AHaJi3 po3noaijay Hanpy:»keHb NpH pagiaabHo-poTaniiiHoMy npogioBanHi 00601iB KoJIic

[MutaHHs BU3HAYEHHS TIOJIS HANPYXEeHb MpU (GOpMO3MiHI 00OIB KOJIC i3 CTaleBHX 3aroTOBOK Ha
HepuoMy Iepexol paxialbHO-POTALiHHOTO NPOGUIIOBAHHS € aKTyaJbHUMH. [HTEpec npeacTaBisie BU3HAUCHHS
HaMpYKEHb Ha pajiiyci 3aKpyrJICHHs MPOQLITIOIYOro POIMKa, TaK K CaMe MICI[SI CIIOJIYYCHb Pi3HUX €JICMCHTIB
npodiaro 00oxa BigUyBalOTh MiJl 4Yac eKCIUTyaTallii HaiOUIbIII HaBaHTaKCHHS. Pe3ynbTaTH TEOPETHYHOTO
JOCIIIJDKEHHST JTO3BOJIIIOTH aHAII3yBaTH BHWHHMKAIOWI B Mpomeci JeopMyBaHHS HANpyKEHHS 1 BHU3HAYATH
CYKYITHICTh TEXHOJIOTIYHHX I KOHCTPYKTOPCHKHX TapaMeTpiB Iporuecy NMpoQuIoBaHHS, SKi PoOIATh 3HAYHUH
BIUIMB Ha BEJIMUYHMHY 1 PO3IIOIUT HOPMAIBHHX 1 IOTHYHUX HAIPYKCHb.
00in, npodiaoBaHH, 3aroTiBJIs, paaiyc 320KpyrieHHs, fedopManis

AHaIM3 TOCJIeHUX HccjaefoBaHuii u  nyOaukanuil. Kak  nokxaspiBaroT
YCCIIEJOBAHMS 110 TEOPHU M 3KCIIEPUMEHTY PaJHalIbHO-POTAIIMOHHOTO MpoduimpoBanus [1—-
3], a Takke pacueThl Ha MPOYHOCTH 000Ja Kojieca BO Bpemsi dKciutyaramuu [4, 5],
HauOONBIINKA HMHTEpPEC BBHI3BIBAIOT MMyOTUKAllMM, HAMpPaBIEHHbIE HAa YCTAHOBJICHHE IO
HaNpsHKeHUH W nedopMannii, JeHCTBYIOMNX Ha pagnycax 3aKpyTieHus npoduis koieca B
MpoIecce PaauaibHO-POTAIIMOHHOTO NPOMUIMPOBAHUS W B TOTOBOM H3ACIUU MPH €ro
JKCILTyaTaluu.

[losTomMy wuccrienoBaHus, CBs3aHHBIE C ONpPEIEICHHEM KOMIIOHEHT TeH30pa
HampspDKeHWH W jaedopManuii Ha paauycax 3akpyrieHus mnoinydaldpukara B Iporecce
nedopMaluu SBISIFOTCS HanOoJiee akTyallbHBIMH.

N3a0xenne ocHOBHOro marepuaja. Jlyig pemeHus 3aiadd MO  ONPEAEIICHUIO
KOMIIOHEHT TEH30pa HANpsOKEHUN Ha paguycax 3aKpyryieHdss 000JbeB KOJEC HCXOAUIN W3
THIIOTEe3 M JIOMYIICHHH OE3MOMEHTHOW TEXHMYECKOW Teopuu 000siouek BpaineHus [6].
[Tpoduns obOoma paccexanu CeUEHUSIMH, NEPIEHAUKYJISAPHBIMU U TMapaJJICIbHBIMU K OCHU
3ar0TOBKH, VIS ITOJIy4E€HHUS [IPOCTHIX T€OMETPUUYECKUX TE.

[Ipu conpsokeHMM TMIWHIPHUYECKOW OO0OJIOYKHM C O0O0JIOYKAMH JIPYyroro mpoduiis
HEOOXOIMMO BBITIOJIHEHHE TPAaHUYHBIX YCIOBHUIA: PAaBEHCTBO PAJHAIbHBIX MEpEeMEIeHUH nin
PaBEHCTBO OKPYXKHBIX JAe(opMaliuii; paBeHCTBO YIJIOB IOBOPOTa HOPMAalld, PaBEHCTBO
MOMEHTOB; PABEHCTBO CHJI PAcIiopa, T. €. PaIUAIbHBIX COCTABISIONINX BHYTPECHHUX CHIL.

PaccMoTpuM  BEpXHIOIO TOPOMAAIBHYIO MOBEPXHOCTh, KOTOpas oOpa3oBaHa
BCJIEJICTBHE Pa3/layyl YacTH LMIMHAPUYECKOHN 3arOTOBKU HIKHUM pOJIMKOM. Mcnonb3yeM Juis
pemieHus 3a1a4n oOIIMe ypaBHEHUSI paBHOBecHs 00ojouek BpamieHus. O003HauuM uepes a
paaMyc cedyeHuss M yepe3 R — paccTosHHMe OT OCHM JI0 LEHTpa ceuyeHus. Baenem
KpUBOJIMHEWHBbIE KOOpAMHATHI O U ¢; moj € TOHMMaeTcsl MOJIAPHBIA yroia B IIOCKOCTH
MEpHIMaHa, MO ¢ — Yrol B MJIOCKOCTH MapajuieNbHOro kpyra. OIuH U3 TIaBHBIX PaJHyCOB

KPUBH3HBI, COOTBETCTBYIOIINI MEpHIHaHy, COBIAIaeT C PaJIyCOM CEYeHHs M paBeH R, =a;
. o r

BTOPOH, OTBEYAOLIHI MapauIeIbHOMY KPyTy, 10 Teopeme MeHbe paBeH R, = ——, raoe r —
SIn

paccTosiHe OT OCH CHUMMETPUHM JO HEKOTOPOH TOYKH CEpEeIUHHOW TMMOBEpXHOCTH [7],

(L+ksin@)

r=R+asinf=a , T71e k=%-
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B o0mux ypaBHEHHSX paBHOBECHS HE YYHUTHIBAEM M3TUOAIOIUME U KPYTSIIUE
MOMEHTHI, U Tepepe3bIBalOINe YCHIIMS, a TaKKe IMOBEPXHOCTHYIO HArpy3Ky, TOTJa OHHU B
NPOEKIUIX Ha KacaTesdbHble 6 U ¢ mpuMyT BUL [7]

aMNi L 2ac0s6-5 +%(1+ ksin (p)g—z =0,

¢

acosd-N, + > (1+ ksin(p)8N2 +a> _acoso. N, =0, (1)
K 50 oo

ksin6-N; N,

Loy 2 -

a(l+ksin) a

BBIpaSI/IM N3 TPCTHET'O YPABHCHUS CUCTEMbI Nz " IOACTaBUM €Io BO BTOPOC YPABHCHHUC
paBHOoBecus. IlpoBexst He CIOXHBIE MpPeoOpa3oBaHUs, IIOJYYUM, BO3BMEM pEIlIeHHUE
ypaBHEHUH B BUJIE

N, =T,cos¢ u S=T,sing, (@)

rae Ty u Ty9— GyHKIMHU OHOTO 6.

[Tocne mMoJCTAaHOBKM WX B ypaBHEHHsI cHCTEeMbI (1) Momydum Juis onpenesieHus] STHX
¢byHkimii  0ObIKHOBeHHBIE Au(depeHnnanbupie ypaBHeHus. CkianpiBas W BBIYMTAS ATH
ypaBHeHus ¥ BBOAA oOosHavenus L, =T,+T, u L,=T,-T,, nocie HEKOTOPBIX
npeoOpa3oBaHUM  MOIY4YMM JBa  CIEAYIOIIUX OOBIKHOBEHHBIX  JTU((epeHIInaTIbHBIX
YPaBHEHUs], KQXK/JJ0€ U3 KOTOPBIX COJAEPKUT OJHO HEU3BECTHOE

dﬁ[ijtsin 6)+ L,(2c0s0+1)=0,
do \ 2k (3)

Z—?(imn ej+ L,(2cosf-1)=0.

WuterpupoBanue ypaBHeHHH (3) IPOM3BOIUM C MOMOIIBIO Pa3/ICICHUS TIEPEMCHHBIX
0
Y MOJICTAaHOBKM U = tg > IIPY 3TOM MHTETPAJIbl PALUOHAIU3UPYIOTCS U, OIYyCKasi HE HYKHbIE

BBIKJIAIKH, OKOHYATCJIbHO IMOJIYYUM

0 0 \*(e“c e*C
N, =||tg?—+4ktg—+1 L_~ 22 ||coso,
1 {(g 2 92 j ( 5 5 H ¢

0 0 Y*“(e“c, e?*c,)|.
S=||tg?=+4ktg—+1 1Ly~ 22 {lsing.
Kg 2 T3 j ( 2 2 H ¢

(4)

n tgg+2k
rae A=—————arctg —5-——(4k +1);
J1-4k? N
tg 9+ 2k

arctg (4k +3).

gl M Wyt
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JleBbIii KOHEI] TOPOUIATHHON OOOJIOYKH COMPSTACTCS C HUIHHIPOM, 3HAYUT, TOJIKHBI
BeInoNHATC paeHctsa: N, =N, S =S, rne N,,S, - pemienus s MEPUIMOHATLHBIX U

KacaTeNbHBIX YCHIIMH, MONyYeHHbIC JUIS MWIMHAPUYECKON 3arotoBku [8]. I'panuunbie
ycnoBus Ha jieBoM Topue: pu 0 =0,¢0=0,x=0

n1°Sing,n 2hs -
- S
ZZ mTCR 3R027'c(l—7'cm)+ 3'(1_kp03()) In(l)on

mpu 6=0,0=90° x=0.
S=0.

[Moncrasisem TaHHBIE TPAHUYHBIE YCIOBUS B (4) M MOTy4UM

C, ZZ 2o | nZZISSinq)On . 2hs, Sin_d;on
mnR, | 3RZx(l— mm) 3|(1— kpm) e
()
261 [ n’I®Sing,n 2hs, Sing,n
C, = Zz_ 2 — 730
o o maR; | 3R, Tc(l— Tcm) 3|(1— kpm) e
3HavYeHUS YCWINN OyIyT UMETh BU/T
4k -A -B
(tgze+4ktg +1j ¢ —+ € — [x
2e7  2e
N, = I 213 X Ccos ¢,
2 i 2 .
XZZ ol n 2 Sing,n N Sy Sing,n
mnR, ( 3RZx(l—7m) 3l (1— kpm)
] (6)

(.0 0 N\ er efen

tg® = + 4ktg — +1 - X
(g 2 95 j (2e*‘1 2¢ ]
S= sin ¢.

261 [ n’I*Sing,n 2hs :
. S
Zz mnR, | 3RZn(1 - 7m) ! 3l (l— K ) non

paszo ]

HJ’I?I OMMpCACIICHNA BCIWYKMHBI TAaHI'CHIHAJIBHBIX Hanpﬂ}KeHI/Iﬁ B oyare ,Z[erOpMaHI/II/I
HCIIOJIB3YCM YCJIOBUA TICPEXOoJa B INIACTUYCCKOC COCTOAHUC IO THIOTC3C MAaKCHUMAJIbHBIX
KacaTeJIbHbIX HaHpﬂ}KeHI/Iﬁ

G, =0, — ol —41%, (7)

3a npenenamu ouyara jeopMaliK TaHTCHIAIbHBIC HAMPSDKEHNST HAXOAUM M3 TPETHETO
ypaBHeHust cuctembl (1).

BeiBoabl. O00011ast MOTy4YeHHBIE PE3yJIbTaThl, MOXKHO CKa3aTh, YTO HA paclpeiecHue
Y BEIMYUHY MEPHUIMOHAIBHBIX HAMPSDKEHHI HA 3aKPYTJIICHHBIX ydacTkax mpoduis obona B
nporuecce 1epOpPMUPOBAHUS OKa3bIBAIOT BIMSHUE YTOJI OXBaTa pajnyca 3aKpyTJeHUS POJTUKA
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a o
MaTCepraJIOM 3aroTOBKH 6 m mnokasarenr K =E’ KOTOPbIM PaBCH OTHOIICHHUIO paanuyca

3aKpyriaeHuss npodwis K paguycy 3arotoBku. IlosTtomy, mpu paauaibHO-pOTAMOHHOM
npoQUINPOBAaHUM Ui CHIKEHUS BEIUMYMHBI MEPHIMOHAJIBHBIX  HANpsDKEHUH  Ha
3aKpPYIJICHHBIX y4YacTKax HEOOXOJMMO CTPEMHTCS K YBEIMYEHHIO TOKaszarens K u
YMEHBILEHUIO yria 0 i yyacTKa pa3/iadyd U 00’)KuMa 3arOTOBKU.
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Ruslan Puzyr,
Kremenchuk Mykhailo Ostrohradskyi National University
Analysis of stress distribution at the radial rotary profiling rim

The problems of determining the stress field at forming rim of steel billets at the first transition angular
rotational profiling. Interest is the determination of the stresses on the radius of curvature of the profiling roller,
as it places the coupling of different elements of the rim profile test during operation to maximum loads. The
results of theoretical studies allow to analyze the deformation occurring during stress and to determine a set of
technological and design parameters of the profiling process, which have a significant influence on the
magnitude and distribution of normal and tangential stresses. Obtained according to different view of the blank
deformation of the wheel rim as the design and not the sheet metal that can reveal an increasing amount of the
profiling process, and keep a more accurate calculation of stresses and strains. It is shown that the radii of
curvature of the wheel profile during the tensile deformation occur meridional stress that can lead to a dramatic
thinning the blank that are not acceptable.
rim, profiling, blank, radius of curvature, distortion
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