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Determination of bending of formative cylindrical surface and neutral axis during deformation of
axisymmetrical bodies

The purpose of work is a calculation of difference of bending between a formative cylindrical surface
and bending of neutral axis during deformation of axisymmetrical bodies.

On the basis of theory of resiliency of two-dimensional task equalization is got determining betweenness
bending of neutral axis of formative cylindrical surface of the calibrated rollers, leanings against two joint
supports and loaded with the concentrated force in an arbitrary section.

It is set that bending of formative cylindrical surface less than, than bending of neutral axis. This
difference in the case of short rollers, can arrive at to 11,25%.
bending, neutral axis, deformation, axisymmetrical body
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B cratee mpeicraBieH aHaNINM3 M3BECTHBIX YCTPOWCTB sl (MHUINHON aHTU(QPUKIMOHHOU
6e3abpazuBHOil 00paboTku (PABO) PpuKIHOHHO-MEXaHHYECKHM croco0oM. CyIecTByIOMNe KOHCTPYKIIHU
npucriocobnennii st ®ABO  MMEIOT HH3KYI0 TIPOM3BOJUTENIBHOCTb, 4YTO IPEMSATCTBYET MIMPOKOMY
MPUMEHEHHIO JaHHOW 0OpaOOTKM B MPOMBIIUICHHBIX YCIOBHSX. C HEIbI0 MOBBIIICHUS MPOU3BOAUTEIBHOCTU
®ABO mpennoxeHa KOHCTPYKIHS YCTPOHCTBA, IPH paboTe KOTOPOTO HCIOJIB3YETCS TPUHIMI MPOTATHBAHUS
MyTeM BO3BPATHO-MOCTYIIATEIFHOTO IBIDKEHUSI WHCTPYMEHTAa C OJHOBPEMEHHBIM ITUCKPETHBIM BpallCHHEM
JIeTaIu.
¢punnmnas antudpuknuonHas Oe3abpasuBHasg 00paboTka, (PUKINOHHO-MEXaHMYECKHH €mocoo,
YCTPOIiCTBO, MPOM3BOAUTEIbHOCTH

OpmHUM 13 TIPIOPUTETHUX HAMPSMKIB CYy4acHOTO MamIMHOOyIyBaHHA € po3poOka i
[IMPOKE BUKOPHUCTAHHS 3HOCOCTIMKHMX MOKPHUTTIB [1]. [lo yucna iHHOBAIiHHUX TEXHOJOTIH
HAHECEHHS 3HOCOCTIHKUX TOKPHUTTIB CIiJl BIAHECTH (iHIMIHY aHTHQPUKIiHY Oe3a0pa3suBHY
00pobky (DPABO), sixka peanizyeTbcs NUIIXOM (DpUKIINHOI B3aeMojii 00pOOIIOBaHOTO
IHCTpYMEHTa 3 TIOBEPXHEI0 0O0pOOIIOBAHOI JAETali 3 METOIO TOKPAIICHHS MPHUIIPAIIOBAHHS U
MiABUIIEHHS 3HOCOCTIMKOCTI 32 paxyHOK HAcCTYMHOI camoMoAudikallii moBEpXOHb B yMOBax
TepTss npu ekcruryaramii [2]. HaHeceHHss NOKpUTTIB 3 Mimi Ta il CIUTaBiB MOXIHBO 3
00pO0TIOBAaHOTO 1HCTPYMEHTA, 3 POOOUOTO CEepelOBUIIA, 110 MOJAETHCS B 30HY 00poOKH, ab0
npu KoMOiHaLii nepmoro i apyroro. st ppukniiHO-MEXaHIYHOTO HAHECEHHSI TIOKPHUTTIB Ha
MOBEpXHI TepTs po3po0JIeHI CHeliaNbHI MPUCTOCYBaHHS (MPHUCTPOi), HamiBaBTOMATH,
aBTOMaTu i Bepctatu [3].

BigminHicTe po3mipiB 1 KOHpirypamiid aeranei, Mo MiJIsSTaloTh TMOKPUTTIO,
00yMOBWHJIa 3aCTOCYBaHHS Pi3HUX CITOCOOIB 1 IPUCTPOIB JUIS iX 3MIHCHCHHS.

3actocyBanHsa mnpuctpoiB st ®ABO rine3 mwmiaapis [4 — 7 Ta iH.], mmiAok
KOJIHYacTUX BaliB [8 — 9], kymaukiB po3noainpuux BamiB [10], CkIagHUX KPUBONIHIMHUX
noBepxoHb [11] Ta iHmux getanet [12, 13 Ta iH.] 103BONMMIIO MiJBULIUTH 3HOCOCTIHKICTH
00p0OJIEHUX TTOBEPXOHBb.

Pazom 3 Tim, anaimi3 Bizomux cxem mist @ABO (tabn.1, a, 6) moka3zas, Mo TpaaUIiiiHI
crnoco0u (pUKIIIHO-MEXaHIYHOTO HAHECEHHs MOKPUTTIB 1 HpUCTpoi ans iX 3aiCHEHHs
MaroTh HU3bKY NMPOAYKTUBHICTH. [ligBuImuTH npoayktusHicTs npouecy ®ABO moxnmBo 3a
paxyHOK ycKJIagHeHHs pyxXy (Tabin.l, B), Hampukia, HagaHHs BiOpaii [14], Ta 3MiHu Gopm 1
po3mipiB (Tab:mn.1, T, a) iIHCTpyMEHTA.

Tabmuis 1 — [IpoaykTuBHICTS OCHOBHUX crioco6iB DABO

MakcumanbHa
Cxema MIPOAYKTUBHICTb,
cM/XB

CyTHICTb crioco0y,
peXUMU

a) JIaTyHHUHl NPYTOK PYXaeTbcs B N -
0CbOBOMY HANPSIMKY:
1 — iHcTpyMeHT; 2 — [OeTanb, IO -p i =
o0polOiroeThest; P — 3ycwinis mpuUTUCKAHHS \ 15
IHCTpyMEHTa; nh — YacToTa OOepTaHHI s Ip
JeTani; S —  [o3m0BXHS — HoIaya 17 2
IHCTpYMEHTa,

0) JaTyHHHIl NPYTOK 00epTaeTbecs Mil
KYTOM /10 OCi aeTaJii:

1 — iHCcTpyMeHT; 2 — JeTalb, IO
o0pobmoeThes; 3 — oboitma; P — 3ycumns
NPUTUCKAHHA 1HCTPYMEHTa; N — YacToTa
oOepTaHHA JeTaii; n; — yacToTa o0epTaHHs
IHCTpYMEHTa; S — TO3I0BXHA Iojaya
IHCTPYMEHTA; 0L — KYT HaxMWIy 1HCTpyMEHTa
JIO JIeTaIi;
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B) JIATYHHHH NPYTOK BHKOHYE 3BOPOTHO- i
NOCTYNAILHUI i 00epTaJIbHMI pyXH: '
1 — iHCTpyMeHT, 2 — JeTaib, IO
00pobmtoeTbes; P — 3ycwiuisg mpUTHUCKaHHS
IHCTpyMEHTa; n,; — YacToTa oOepTaHHs
nerami; ny  — - 9actota  oOepTaHHS
IHCTPYMEHTA; Nyzx — 4YHCIO HOABIMHUX
XOJ1iB IHCTPYMEHTA;

r) JIATYyHHe KO0JI0 BHUKOHYE 3BOPOTHO —
NOoCTynajJabHHUil i 00epTaibHUIl pyXH:

1 — iHCTpyMeHT, 2 — JeTanb, IO
00pobmtoeTbes; P — 3ycuiuisg mpUTHUCKaHHS
IHCTpyMEHTa; n — YacToTa oOepTaHHs
netam; n;  —  4acTtora  oOepTaHHs
IHCTpyMeHTa; S — TO3IOBXHS IoAaya
1HCTPYMEHTA,

A) JATYHHMIl NPYTOK BUKOHYE 3BOPOTHO — N v
NMOCTYNAJIbHU i 00epTAILHUM PyXH: /
1 — i”cTpymeHnr; 2 — jgeramb, Imo | bop——— —
00pobmroeThes; P — 3ycwiuis mpUTHCKaHHS E \ 200
IHCTpyMEHTa; n — YacToTa oOepTaHHs Sl eV
neTam; n;  —  4acTtota  oOepTaHHS L*p =
IHCTpyMEHTa; S — TIO3JOBXKHS TOJaya 3
IHCTPYMEHTA,

e) JIATYHHI OpyckH BUKOHYHTh
3BOPOTHO—TIOCTYNAJIbHHUI PyX Y310BiK Vo h
Bici geTaJi 3 il AMCKPEeTHUM 00epPTAHHAM:
1 — Brynka po3pizHa; 2 — OpycKH
aHTU(PUKIiIHI; 3 — neranb; 4 — NMPUCTPIid
JUTSL 3aKpIIJICHHST ACTalll; Ny — JUCKPETHE \
obepraHHs netani; Vi3 — 3BOPOTHO— T
MOCTYNANbHUNA PYX IHCTPYMEHTA. M "7

90

160

900

OpHak NpPOAYKTUBHICTh OOpPOOKM 3alIMIIAE€THCS HEBUCOKOIO, IO MEPEIIKOHKAE
mupokomy 3actocyBanHio @PABO B gkocTi (iHIIIHOT 00pOOKH B IPOMHCIOBUX YMOBAX.

JliTepaTypHO-TATEHTHUI aHaJIi3 JTO3BOJMB BCTAHOBHUTH OCHOBHI HEMIOJIKH 1CHYIOUHX
IPUCTPOIB JIJIsl HAHECEHHS 3HOCOCTIMKMX NOKpUTTIB MeTos oM PABO:

- po3po0ieHi KOHCTPYKIlli MPUCTOCYBaHb 1 OCHAIEHHS HE 3a0e3MeuyoTh HeOOXiqHY
INPOAYKTUBHICTb y 3B'A3KY 3 THM, L0 IHCTPYMEHTOM JUIsl HAHECEHHs IMOKPUTTIB € BChOTO
JWIIE OAWH — TPHU JATyHHI MpyTKU niametpoM 3 — 4 mm. Lle 3Myllye BUKOHYBAaTH KilbKa
MPOXOJiB 1HCTPYMEHTOM, III00 TOKPUTH JATyHHOIO IUTIBKOIO BCIO TIOBEPXHIO JICTalll.
Hampukoman, mist 00poOKy 0THOTO MIITIHAPA IBATYHA HEOOXITHO OLThIIE S XB. [6];

- texHonorii ¥ mpuctpoi miust ®ABO, 1m0 BUKOPHCTOBYIOTHCS, HE 3a0e3MedyloTh
3MIITHEHHS TTOBEPXOHB JIETAJICH, a OT)KE — 3HOCOCTINKICTh Ha OUTBII TPUBAIHHI TEPMiH.

Mertoro nanoi pobotu € po3podka npuctporo ainst GABO, 1o A03BOIUTH MiABUIIUTH
MPOAYKTHBHICTH MPOIIECY i 3HOCOCTIMKICTh MOKPUTTIB.

[locraBnena Mera JOCSTAETbCA 3a PaxyHOK TOro, IO, HA BiAMIHY BiJl BiZOMHX
cnoco0iB PABO 111 HaHeceHHS 3HOCOCTIMKHMX MOKPUTTIB, 3aCTOCOBYETHbCS MPUHIIMIT
NPOTATYBAHHSA, SKUN 3[IHCHIOETHCS HUIAXOM 3BOPOTHO-NIOCTYNAIBHOIO PYXy IHCTPYMEHTaA 3
OJTHOYACHUM JIUCKPETHUM 0OepTaHHsM aetaini (tabdn.1, e) [15, 16].

Po3poGnennii mpuctpiii (puc.l) ckiamaeTscs 3 ompaBkd 1, Ha SKi po3TalioBaHi
nedhopmyrodi eneMeHTH 2, 3, po3pi3Hi BTynkd 4, 5 3 aHTUpUKIIHHUMU Opyckamu 6,
JTUCTAHIIHOT BTYJIKW 7, sIKa CTBOPIOE 3a30p MK PO3PI3HUMHU BTYJIKAMU Ta TalKoio 8.
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OcrtanHs 3a0e3nedye 3aKpilUICHHS poOOYMX EIIEMEHTIB MPUCTPOIO0 HA OMpAaBIi i BHKOHYE
GYyHKIIII0 HanpsIMHOTO KOHYCY. Po3pi3Hi BTyKU 4 1 5 po3MillieHi Ha onpaBIli | TaKuM YUHOM,

10 I1a3¥ MK IIEIFOCTKAMU HE CITiBIIAJA0Th.
8 7 4 7 6 5 5]

1 — ompaBka; 2, 3 — exiemenTy gedopmyroui; 4, 5 — BTyJIKH pO3pi3Hi; 6 — OpyCKH aHTUDPUKIIIHHI;
7 — BTyJIKa TUCTaHLilHa; 8 — raiika; Vy, — IpsAMUii pyX NpUCTPOI0; V., — 3BOPOTHIH pyX MPUCTPOIO

Pucynox 1 — Ilpuctpiit 1uist ppUKIIHHO-MEXaHIYHOTO HAHECEHHS TIOKPUTTIB

[IpucTpiii, MmO NPOMOHYETHCS, BCTAHOBIIOETHCS B INTOKY TiAPaBIIYHOTIO TIpECy 1
npaitoe TakuM ynHoM. [Ipu npsimomy nepemimeHHi Vy, AedopMytounii exement 2 nedopmye
MOBEPXHEBUHN Iap JeTali Ta 3MHHA€E BHUCTYNH MIKpoOpenbedy, sKi YTBOPIOIOTHCA Ha
HoTIepeIHI TexHoyoriyHild omepamii. [lpu mbomMy 30Ha OOpPOOKHM IOCTIHHO 3MOYYETHCS
poOouoI0 PiAMHOIO (THILEPUHOM), SIKA CHOpPUSE PO3M'SKIICHHIO W PO3YMHEHHIO OKCHUIHHMX
TUTIBOK MTOBEPXHI JIeTalIl, 10 00pOOIIIOETHCS, Ta AHTUPPHUKITIHHUX OPYCKIB 6.

OcranHi 3a paxyHOK TpyXHOi nedopmamii METIOCTOK PO3PI3HUX  BTYIJIOK
MPUTHUCKAIOTHCS 10 TTOBEPXHi, 110 00po0moeThes. BHACTIIOK 3HOIIYBAaHHS aHTU(DPUKLIHHUX
OpycKkiB 6, BHKOHYETHCS TIEPEHECEHHS aHTHU(PPUKLIHHOTO MaTrepiady i HOro 3armoBHEHHS
BrnaauHamu. Jlepopmyroumii eneMeHT 3 CTBOpIOE JOAATKOBY IUIACTUYHY Je(opMmalito
MOBEPXHI, IO 0OPOOIIOETHCS, 3MIITHIOIOYN TTOBEPXHEBUM IIap Ta 3a0e3MeYyr0Yr BTHCHEHHS
aHTH(PUKIIITHOTO MaTepiaty y BIAJAUHU MIKpOpenbedy.

[Ipu 3BopoTHROMY mepeMilieHi Vi, aHTUPpPUKLIHHUMU OpyckamMu 6 BUKOHYETHCS
IIOBTOPHE HAHECEHHS MOKPUTTS, AePOPMYIOUYMH €JeMEHT 3 NpH LbOMY BUKOHYE (YHKIIIIO
3aHBOI HANpsAMHOI. 3aBASKH PO3MILICHHIO AHTU(PHUKIIHHUX OpyCKiB Ha MENOCTKaX
PO3pI3HUX BTYJIOK TaKUM YHMHOM, IO iX Ma3d HE CIHIBMNAJal0Th, 3a0€3MeUyeThCsl MOCTiHE
3yciulsl aHTH(QPUKIIHHUX OpyCKiB 1 HaHECEHHS AaHTU(PPUKLIHHOTO TOKPUTTS IO BCIiH
BHYTPIILIHIH MOBEPXHI OTBOPY, 110 00POOITIOETHCA.

BukopucranHs 3arponoHOBAaHOIO MPUCTPOIO JO3BOIUTH MiJABULIMTU MPOILYyKTHBHICTh
Ta SIKICTh 0OPOOKH MTOBEPXOHB TEPTSI JETATICH.
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M. Chernovol, I. Shepelenko
Kirovohrad National Technical University
Devices for mechanical friction coating

This article analyses all known devices for the treatment of non-abrasive anti-friction finish by way of
mechanical friction. All existing devices have low productivity, which prevents wide usage of this type of finish
in industry.

The aim of this work is to develop a device for the treatment of non-abrasive anti-friction finishes which
will help to increase the productivity of the process and durability of the finish. The aim is reached by using the
principle of drawing, which is carried by the reciprocating motion of the tool with simultaneous rotation of
discrete parts.

The using of this device will result in increasing of productivity and quality of treatment of friction
surfaces.
anti-friction non-abrasive finish treatment, friction-mechanical method, the device, productivity
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