MiHicTepCcTBO OCBITH 1 HAyKU YKpaiHu

[leHTpanbHOYKpaiHCHKUN HAIIIOHAIBHUIN TEXHIYHUN YHIBEPCUTET
= 1 =y

3anpomyemo Bac B3siTu yuacth y po0oTi
MixxHapOIHOT HAYKOBO-T€XHIYHOI KOH(DEpeHIIii

“ABTOMATHUKA, KOMII''OTEPHO-IHTEI'POBAHI
TEXHOJIOI'IlI TA ITPOBJIEMU EHEPI'OE®OEKTUBHOCTI B
HPOMUCJIIOBOCTI I CUMIbCBKOMY TI'OCITIOJAPCTBI”

AUTOMATION, COMPUTER-INTEGRATED TECHNOLOGIES
AND PROBLEMS OF ENERGY EFFICIENCY IN INDUSTRY
AND AGRICULTURE

MRS
B

"“ - < (.‘»_.',»,"?, i

10-11 nucromana 2022 poky
Opranizatop KOH(pEpEHIIii:

HeHTpaJbHOYKPAIHCHKHUA HAIOHAJILHUM TEXHIYHUN YHIBEPCHUTET

IMPOI'PAMA KOH(I)EPEHHIi
10 mucTonana
10.00 — BinkpuTTss Mi>kHapOHOT HAYKOBO-TeXHIYHOT ON-line koudepentii
10.30 — 14.00 — 3aciga”Hs ceKIii
11 aucTomana
10.00 — 14.00 — 3acimaHHS CEKIIii
14.00 — 14.30 — mpoBeneHHs MIACYMKIB, 3aKPUTTS KOH(DEpeHTIIii

Odiuiiini MoBH KOH(epeHIii — yKpaiHCbKa, aHTIIIHChKa
®dopma ydacti — AMCTaHLIAHA



HAYKOBI HATIPSIMKU KOH®EPEHIIII:

Cexkuist 1. ABTOMaTH3a1[11 BUPOOHUYMX MPOLIECIB Ta KOMI'IOTEPHO-IHTETPOBaH1
TEXHOJIOT11.

Cexkuist 2. EHeproepekTUBHICTh TEXHIYHUX CHCTEM B IIPOMHUCIIOBOCTI Ta

CIJIbCBKOMY T'OCITOAapCTBI.

Cexkuis 3. ABToMaTtu3aiis Ta iHGOpMaliiHI TEXHOJIOT1{ Ha TPAHCIIOPTI.

Cekuin 4. ABTomMaTH3aIlis Ta HAIIMHICTh B OYAIBHUIITBI.

Opranizaniiinnii Komiter KoH$epeHuii

I'osi0Ba oprkomirery:

Kpomnieuuii Bonogumup MukonaiioBud, — KaHa. T€XH. HayK, Mpod., peKTOp
[{eHTpaTbHOYKPATHCHKOTO  HAI[IOHAJIBHOTO TEXHIYHOTO YHIBEpCUTETY (Haii —
[HHTY), M. KponuBHUIEKHIA.

3acTyNHUKH roJIOBH OPrKOMITETY:

O. JleBueHKO, I-p €KOH. HayK, Npod., IpopeKkTop 3 HayKoBoi podoTu [IHTY;

O. Minuk, ka"a. TEXH. HaykK, JOIl., 3aBigyBad Kadeapu aBTOMaTH3aIlil
BUpoOHMuKX npouecis, HHTY;

II. IlnemxoB, KaHA. TEXH. Hayk, mpod., 3aBigyBau  Kadeapu
CJIEKTPOTEXHIYHUX CUCTEM Ta eHepreTUYHoro Menemxmenty LIHTY;

B. Aymnin, n-p TexH. Hayk, npod. Kadenpu excrutyararii Ta peMOHTY MallllH
HHTY;

B. Hacrosmmii, kana. TexH. Hayk, mnpod., 3aBiayBad Kadeapu
OyIiBeIbHUX, NOPOXKHIX MaruH 1 OyaiBauirea [IHTY.

YeHu oprromirery:

M. YepHoBoJ, 1-p TEXH. HAyK, pod., mouecHuii pexrop [IHTY;

I. bemneara, a-p TexH. Hayk, npod., JepxkaBHuil arpapHuUil yHIBEpPCUTET
Monpaosu, (Momnmgosa);

1. byiiok, a-p TexH. HayK, npod. iHx., TexHiunuit yHiBepcuter, M. OcTpaBa
(Yexin);

B. SuyH, xaHA. TexXH. HayK, JAOL., JeKkaH QakyinbTrery OyIiBHMIITBA Ta
Tpancnopry, LHHTY;

B. Knumenko, 1-p TexH. Hayk, mpod. kadenpu elneKTpOTEXHIYHUX CUCTEM Ta
€HEepreTUYHoro MeHemxMenty, LIHTY;

B. Kongparens, na-p TexH. Hayk, mnpod. xadenpu aBToMarm3arrii
BUpoOHMUMX mporecis, [[HTY;

1O. KynemkoB, n-p TexH. Hayk, mpod. kadeapu ekcruryartaiii Ta peMOHTY
maiuH, [THTY;



A. JlagaHiok, n-p TexXH. Hayk, mnpod., HamioHanbHul yHIBEepCUTET
XapyoBHX TexXHOJOriH, M. Kuis.

M. Knemna, a-p inxk., Texniuauii ynisepcuret, M. OctpaBa (Yexis);

A. Many#, a-p TexH. Hayk, npod. kadenpu aBToMatH3ailii BUPOOHHUMUX
nporecis, [THTY;

C. Ocaguuii, n-p TexH. Hayk, npod., JIborHa akanemis HaiionanbHOTO
aBlaIlifHOTO YHIBEpCUTETY, M. KponmMBHULIBKUIA,

B. Tlamwmucekuii, n-p TexH. Hayk, mpod. kadenpu OyaiBENbHUX,
nopokHiX MamuH Ta OymiBHuITBa [IHTY;

B. Pozen, n-p texH. Hayk, mpod., HarmioHanpHuil TeXHIYHUI YHIBEpCUTET
VYkpainn «KuiBcbkuil moniTeXHIYHUN 1HCTUTYT iMeHi Iropst CikopcbKoOro», M.
Kwuis;

1O. Caenko, n-p TexH. Hayk, npod., Jlogzunceka Ilomitexnika (ITonbia);

B. lllokiH, a-p TexH. HayK, npod., KpuBopi3bkuil HaIlllOHATBHUM YHIBEPCUTET,
M. Kpuunii Pir;

O. I'pakoBcki, KaHJ. TEXH. HayK, nmpodecop, IHCTUTYT TpaHCHIOPTY 1 3B'SI3KY,
M. Pura (JIaTBis) ;

B. Kaminumk, kaHja. TexH. HaykK, J0I., HallloHaabHUM TEXHIYHHUI
yHiBepcuTeT  Ykpainu «KuiBChbKUN TOMITEXHIYHUN 1HCTUTYT iMeH1 Irops
Cikopcbkoro», M. Kuis;

I1. KonTyH, kaHa1. TeXH. HayK, YHiBepcuTeT MenbOypHa (ABCTpanis);

C. Maroneup, KaHj. TEXH. Hayk, JOIl., 3aBilyBau KadeIpu eKcIulyaTalii Ta
peMoHnTy mamuH, [[HTY;

A. HeBuac, kaHJ. TexH. Hayk, npod., JIIoOMHCbKUN  TEXHIYHUU
yHiBepcuteT «JIto0niHchka nonitexHika», M. JIroomin (Ilonpma);

A. OpnioBuyY, KaHJ. TEXH. Hayk, npod. Kadeapu eneKTPOTEXHIYHUX CUCTEM
Ta EHEPreTUYHOro MeHeKMeHTy, [THTY;

O. CMipHOB, KEpIBHUK METOJIMYHO-OpTaHi3aiiinoro Biaany (nam — MOB)
[HHTY;

JI. Pesnik, gaxisens I kateropii MOB LITHTY.

Opramni3zaniiini cekperapi:

TpymakoB JI. B. — kana. TexH. Hayk, oI, Kadempu aBTOMaTH3aIlli
BUpOOHNYHMX Tporiecis, [THTY;

CipikoB O. I. — xkana. TexH. Hayk, A01l. KadeIpu eIeKTPOTEXHIYHUX CUCTEM
Ta EHEPreTUYHOro MeHekMenTy, LIHTY;

JIucenko C. B. — kaHJI. TexH. Hayk, JIOI. Kadeapu ekcruryaTtallii Ta peMOHTY
mamuH, [[HTY;

Hapienko B. B. — kann. TexH. Hayk, Aou. Kadenpu OyIaiBETbHUX, TOPOXKHIX
MmaruH 1 OyaiBaunrea, [THTY.

BignosigaabHuii cekperap:
TpymakoB JI. B. — kaua. TexH. Hayk, oI, Kadenpu aBTOMaTH3aIlli
BupoOHNuux nporecis, THTY.



KoHTakTHI 1aHHI Oprkomirery KOH(pepeHuii
[leHTpaibHOYKpaiHCHKH M HalllOHAJIbHUI TeXHIYHUN YHIBEPCHUTET.
Oprkomiter MiKHApPOJHOT HAYKOBO-TEXHIYHOI KOH(epeHlli «ABTOMaTHKa,
KOMII IOTEPHO-IHTETPOBaHI TEXHOJOTi Ta TpoOjeMu eHeproeeKTUBHOCTI B
MPOMHUCIIOBOCTI 1 CUIBCBKOMY rocmojapcTBi». [IpocnekT YHiBepCHUTETChKUN 8,
Kponusauubkuii, 25030, Ykpaina.

Cexkuis 1. ABToMaTH3aliss BUPOOHMYMX NPOLECIB Ta KOMII'OTEPHO-
iHTerpoBaHi TeXHOJIOTII.

Cekperap — KaHA. TEXH. Hayk, aol. Tpymako /Imutpo BononumupoBuy
e-mail: dmitro.trushakov@gmail.com

tenedon: (0522) 390-420, (098)1331375

Cexkuist 2. EHeproeekTUBHICTh TEXHIYHUX CUCTEM B IPOMHUCIIOBOCTI Ta
CUTBCHKOMY T'OCIIOJIaPCTBI.

Cekperap — KaHja. TeXH. Hayk, jaoiul. CipikoB Onekcanap [BanoBuu
e-mail: asirikov@i.ua

tenedon: (0522) 390-461, (050)4875051

Cekuis 3. ABTOMaTH3anis Ta iHopManiiiHi TeXHOJIOTil HA TPAHCIOPTI.
Cekperap — KaHJ. TeXH. Hayk, noll. Jlucenko Cepriit Bonogumuposuy
e-mail: aulinvv@gmail.com

tenedon: (0522) 390-519, (066)7727645

Cekuin 4. ABToMaTu3alis Ta HailiHiCTH B OYy/AiBHUIITBI.
Cekperap — KaHjA. TeXH. Hayk, aou. Jlapienko Bikrop BikropoBuu
e-mail: vvdarienko@gmail.com

tenedon: (0522) 390-471, (066)3038586

I'pannunmii TepMin npuiioMy MatepiauiB qonosineit — 10 01 aucronana
2022 p.

Y koH}epeHUil MOKYTh NPUIHATH Y4YacThb BHMKJAJAa4i, MATiCTPAHTH 3
PI3HHX HABYAJBHUX 3aKJIA/IIB, 2 TAKOK HAYKOBI CIIIBPOOITHUKH 3 OpraHizauii
Ta MiANPUHEMCTB.

Y4yacTre y KOH(epeHUil Ta BHAAHHSA €JEKTPOHHOIO 30ipHHKA Te3 s
kokHOro cnisapropa BE3KOIITOBHI.

O0csr te3 — 1-3 cTopiHKM 3a1I0BHEHI MOBHICTIO.

KinbkicTh cniiBaBTOpIB - He Oliiblue 4.

st yuacti B koHdepeHLii He0OXIIHO MOJATH 3aBKY Ta MaTtepiaau 10 1
Jucronaga 2022 poky Ha eJIeKTPOHHY MOIITY OPrKOMITETY BiIMOBIAHOI CeKIIii.

Marepianu nmogalTbhCcsl YKPAiHCHLKOK a00 AHIJIICBKOK MOBOIO, 3TiHO
BKAa3aHUX BUMOT.

Hicas naGopy marepiany Oyae BHAaHO 30IPHUK Te3 y €JEKTPOHHOMY
Burasai. Bei matepianu 6ynyTh noctynsi Ha caiiti http://kntu.kr.ua/
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Bumoru 10 opopmiieHHs Te3 10NOBiAel

1. Te3u mormoBiai MOBHHHI OYTH IMiArOTOBJICHI B TekcToBOMY peaakropi Word 97, 2000, 2003 ta
MOJIAIOTHCSI B €JIGKTPOHHOMY BHTJISIII.

2. TekcT IOBMHEH T€3 IOBUHEH 3aiiMaTH BCe M0JIE CTOPIHKH.

3. O6car apykoBaHOro TekcTy 1-2 cropinku (yKpaiHChKOIO ab0 aHIJIHCHKOI0 MOBaMH),
BKJIIOYAIOUU pUCYHKH i Tabmumi. KinbkicTh aBTOpIB — He Oijbie 4-X.

Cxema opranizarlii Marepiary Te3 JIOTOBiIi:

1. YIK.

2. Im’s [pizBuine, BucHe 3BaHH, HAYKOBHI CTYMiHBE* ab0 mocaja aBTopa(is).

3. Haszsa suwo2o HaguaibHo20 3aKknady, 0e asmop npayroe Yyu Haguacmucsi.

4. e-mail

5. Ha3zBa te3 momnoBil.

6. TekcT Te3 HOIoBil.

7. Ciucoxk Jiteparypu.

IMapamerpu cTopinku: ¢popmar A4; mmoyst: BEpXHE — 2 CM; HUKHE — 2 CM; JIiBE 1 TIpaBe — 2 CM;
BiJI Kpalo J0 HIKHBOTO KOJIOHTUTYNA — 2 cM. CTOPiHKH He HyMepyIOThcs!

Texcr Te3 momosimeii: mpudt Times New Roman (Cyr). VBech TEKCT MOBHHEH MaTH
OJIMHAPHUI MIXKPSIKOBHIA iHTEpPBAJL.

— 12 nr, 3Buyaiinmii; 63 a03amHoTo BiACTYIY; BIICTYII IO BEpTUKAI — 12 1T mics,
PO3MIIIEHHS 3 IPaBOi CTOPOHU PSIKA.

Imsi Ta [pizBuine aBropa(iB), Buene 36anns, Haykosuil cmyninb, nocaoa, (0 cmydeﬂmieﬁ
epyna |— 12 nT, HaniBXUPHUA, 6e3 ad3aHoro BiAcTyMy, 14 It micis, oquHAPHUA MIKPSAKOBAN
IHTEpBaJI, PO3MIIIECHHS 3 MPaBOi CTOPOHH PSAKA.

Hasea suwjo2o Hasuanvno2o 3axnady, y AKOMy Npayioe vu Hagiaemocs) — 12 T, Kypcus, 6e3
a03a1HOrO BIICTYIY, BIACTYH MO BepTUKaNl — 14 0T micins, oqMHApHUN MLKPSAAKOBUH 1HTEpBa,
PO3MIIIEHHS 3 IPaBOi CTOPOHU PAIKA.

‘OCHOBHI/II\/'I TEKCT Te3 I[OHOBiJ_Ii‘ — 12 mpudt Times New Roman (Cyr), 3Buuaiinuii. AG3arHuit
BiicTyn — 1,25 cM. YBech TeCT MOBUHEH MaTH OJMHAPHHUN MDKPSAKOBUN 1HTEpBasl. Po3MillleHHS
10 HIMPHHI PsJIKA.

Pucynku (cxemu, rpadiku) BCTaBISIOTHCS SIK 00’ €KTH MO TEKCTy. BOHU 00OB’SI3KOBO MOBUHHI
MaTH Ha3BY, sIKa PO3MILIYETHCS MICIIs PUCYHKA 1O HEHTpY psizka. [losicHeHHs 10 pucyHky (npu
iX HAsBHOCTI) PO3MINIYIOTh TIEPE] Ha3BOI PUCYHKA, MO LEHTPY psAnka. PucyHku, 3poOiieHi B
Word, monepeanbo ciin 3rpymnyBatd. He momyckaeThecsi po3MILIICHHS Ha3BH Ta MOSCHEHb JIO
PUCYHKY Oe3lnocepeHb0 B CaMOMY DPHCYHKY K HOro ckjaaoBa. PucyHOk, Horo Ha3Ba Ta
MOSICHEHHS /10 HHOTO 00O0B’SI3KOBO MAaIOTh OYTH OKPEMUMU €JIEMEHTAMHU.

[Mosicrenns 1o pucynky | — Times New Roman (Cyr), 10 nr, 3Buuaiinuii, BiICTyI 110 BEpTUKAI —
6 nT mepen, Oe3 ab3alHOrO BIACTYIY, pO3MIIIEHHS — IO MEHTPY psaaka. OguHApHUN
MDKPSAKOBUH 1HTEpBaJL.

— Times New Roman (Cyr), 10 mr, 3Buuaiinuii, BiAcTyn 1mo BepTUKam — 6 0T
nepea i 12 nr micns, 6e3 ab3alHOTO BIJACTYMY, PO3MILIEHHS — MO LEHTPY paaka. OauHapHHUMA

MDKPSJIKOBUN 1HTEpBAJ.

Cnucok miteparypu motpioHo odopmitoBatu 3rigHo JCTY 8302:2015 «Iadopmamis Ta
nokymeHranis. bidmiorpagiune mocunaHHsg. 3arajbHi MOJOXKEHHS Ta MpaBWiia CKIAJaHHSI» 3
ypaxyBaHHsM npaBok (konq YHK/I 01.140.40).

[Tpuknaa opopMIIeHHS T3 TOMOBIII:
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Kinematics of cutting process while honing holes with a
hone with variable geometry of sticks

Problem statement. Increasing requirements for the functional parameters of control
equipment in hydraulic machines that are used in agricultural machinery and deals with the
performance of its elements has necessitated improving quality of surfaces and accuracy of their
dimensions. Finish machining is used to comply with the specified requirements, including the
process of honing holes. In addition to indicators of accuracy of the sizes and quality of a
surface, requirements on wear resistance of the processed holes and productivity of processing
are put forward. These indicators are influenced by the kinematics of cutting process. One of the
main indicators of the stages of the cutting process kinematics is the formation of microrelief of
the machined surface (method of forming a grid of traces).

Analysis of recent research and publications. The analysis of studies of cutting process
kinematics indicates that honing of holes by traditional methods will occur on the principle of
trace [1, 2, 3]. It implies absence of transfer of geometric deviation of the contour ear of the
specified stick on the geometric grooving lines (GGL) of the machined hole [1].

There is a coincidence of the directional of the processed hole with the contour of the
diamond stick of traditional hone, and the interaction between them is linear, which leads to
copying geometric deviations or wear of the contour of the specified stick [1, 2].

Problem definition. Based on this analysis, it is necessary to ensure formation of
microrelief of the machined surface, particularly the formation of the grid of traces with the
maximum step density. Also, it is essential to consider control of wear of a diamond-abrasive
stick and copying geometrical deviations on the machined surface.

Main material. To solve this problem, we consider a ball-wedge hone [4, 5] with variable
geometry of diamond-abrasive sticks. Let us consider the scheme of formation of microrelief of
the machined surface. (Fig. 1).

1 distance of one rotational motion; 2 distance of progressive motion; 3 distance of reverse motion;
4 distance of reciprocal motion; 5 additional route of the head rotation at the end of the double motion;
6 trajectory of some grains; 7 geometric grooving line in the form of a generant; 8 geometric grooving line in the
form of a directional; I, stick length.

Figure 1 7 The scheme of formation of a microrelief of the machined surface
Source: developed by the authors
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Based on the scheme shown in Figure 1 it is seen that the extreme sticks, which are
located at the angle of 45° with the generant of the machined hole have a point nature of
interaction, which provides only the local value of geometric deviation or contour wear of the
stick. The directional of the machined hole for the sticks located at the angle of 45° will have a
point nature of interaction with a contour, that is only local value of transfer of errors will be
present. Accordingly, for the specified sticks, the formation of a geometric grooving line, namely
the directional, while honing the hole will occur on the principle of trace, which will reduce
negative impact of the sticks located at the angle of 90°, which perform processing on the
principle of copying.

To determine density of the grid of traces, which remains after diamond-abrasive sticks
located at different angles, we construct the calculation scheme (Fig. 3).

1 11 trajectory of grain motion during progressive motion; 2 [1 diamond-abrasive stick with 45° angle;

3 [J trajectory of grain motion during reverse motion of the stick with 45° angle; 3 [J diamond-abrasive stick
with 90° angle; 3 [trajectory of grain motion during reverse motion of the stick with 90° angle; .I, [7 length of
the stick (step of the grid of traces at progressive motion); I, [1 distance covered during progressive motion;

I, [J distance covered during reverse motion; s [J step of the grid of traces during reverse motion of the stick
with 45° angle; /’s —step of the grid of traces during reverse motion of the stick with 90° angle; A |, — difference
of the steps of the sticks with different angles; a; — the angle of grain trajectory relative to the Y axis during
progressive motion; a, — the angle of grain relative to the X axis during progressive motion; § — the angle of the
grain relative to the Y axis during reverse motion; ¢ — the angle of inclination of the diamond-abrasive stick;
v — the angle of grain trajectory relative to the diamond-abrasive stick with 45° angle during reverse motion;

v — the angle of grain trajectory relative to the diamond-abrasive stick with 90° angle during reverse motion.

Figure 2 — Calculation scheme of microrelief formation of the machined surface
Source: developed by the authors

Based on the above calculation scheme 2, the density of the grid of traces while honing with
diamond-abrasive sticks positioned at 90° angle will be characterized by the angle of intersection
of velocities of rotational and reciprocal motion and is determined by the formula:

I =1, -sin(90— 0.5arctg \\ll—pjnil (1)
where Ib [ is length of the stick (step of the grid of traces during progressive motion);
vp [ is the velocity of reciprocal motion;
vo — is the velocity of rotation motion;
In its turn, the density of the grid of traces for diamond-abrasive sticks positioned at 45°
angle will be determined by the following formula [1]:
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where y — is the angle of the grain trajectory relative to the diamond-abrasive stick during
reverse motion.

I, — distance covered during reverse motion;

Is — step of the grid of traces during reverse motion;

I, — distance covered during progressive motion;

¢ — inclination angle of the diamond-abrasive stick.

Therefore, density of the grid of traces at different angles of diamond-abrasive sticks,
according to the calculation scheme, will be characterized by the difference of the density of the
grid of traces of the sticks positioned at the angles of 90° and 45°. And it is characterized by the
following equation:

Al =17 -1, @)
In the obtained equation (3) we substitute the values of the densities of the grid of traces
of the sticks positioned at the angle of 90° (1) and the angle of 45° (2):
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The obtained mathematical model allows determining the density of the grid of traces at
the position of central sticks at the angle of 90° and for the extreme sticks at the angle of 45°.
The position of the sticks at the angles of 90° and 45° are optimal to ensure the formation of
macrorelief of the machined hole.

Therefore, when combining the angle of inclination of diamond-abrasive sticks it was
possible to increase the density of the formed microrelief and, thus, increase the processing
productivity and reduce the effect of wear on the geometry of the machined hole.

Conclusions. As a result of the study, it was determined that the formation of microrelief
with positioning diamond-abrasive sticks with variable geometry, namely with different angles
of inclination, allows increasing the density (grid of traces) of intersection points, which reduces
the roughness of the treated surface. In the process of formation of the macrorelief of the
machined surface the position of diamond-abrasive sticks allowed carrying out processing on the
principle of the trace that allowed reducing transfer of deviations from a honing head to the
machined surface in the course of their wear.
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