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BunanHs eJleKTPOHHOTO 30ipHMKA TAa y4acTh Y KOH(pepeHii
BE3KOIITOBHA.

Jisa yyacti B koHdepeHuii HeoOXigno HanpaBuTu A0 11 mucromaga 2024
POKY Ha €JEeKTPOHHY MNOIITY OPrKOMITETY BIIANMOBIIHOI CeKIil 3asiBKY HAa
y4acTb B KOH(epeHitii.

Te3n HeoOXiaTHO 0OPMIIIOBATH BiIMOBITHO 10 BKA3AaHUX BUMOT .
Iicast HaOopy maTepiaay Oyae BUIAHO 30ipHHMK Te3 B €JIEKTPOHHOMY

Burasai. Bei marepianu OyayTh 10CTYNHI Ha caiiTi
https://kntu.kr.ua/science/aktualni-naukovo-praktychni-konferentsii-2024

Bumorn 10 opopmJiieHHs Te3 10NOBifei

1. Te3u momnoBiai MOBHHHI OyTH MiAroTOBICHI B TekcToBoMy penakropi Word 97, 2000, 2003ra
HOJAI0ThCSI B €JIEKTPOHHOMY BUIJIA[I.

2. TekcT Te3 MOBUHEH 3aliMaTH BCE MOJIE CTOPiHKH.

3. O6csar apykoBaHoro Tekcty 1-3 cropinku (YKpaiHCBKOIO a00 aHTJIHCHKOI0 MOBaMH),
BKJTFOYAIOYM PUCYHKH ¥ TaOuIll. KiTbKicTh aBTOPIiB — HE OijbIne 4-X.

Cxema opranizaiiii Matepiaiay Te3 JTOTOBIIi:

1. VIK.

2.1Im' 51 TpizBuie, BUcHE 3BaHH:, HAYKOBUIA CTyMiHB* a00 mocana aBTopa(is).

3. Hazsa suwo2o nasuanbhoco 3axnady, oe asmop npayroe yu Ha84yaemu s, MiCmo.
4. e-mall

5. Ha3Ba Te3 nonoBii.

6. Tekct Te3 MOIIOBII.

7. Cniucox niTepartypu.

ITapameTpu cTopinku: popmat A4; mosnsi: BepxHe — 2 CM; HIDKHE — 2 CM; JIiBe 1 IpaBe — 2
CM; BiJI Kparo JI0 HWKHBOTO KOJOHTHTYNA — 2CcM. CTOPIHKHM He HyMepYHThCsi!

Teker Te3 momoimeii: mpudpt Times New Roman.Veech TEKCT MOBHHEH MaTH
OJIMHAPHUMA MIKpSAKOBUN iHTepBald. He momyckaerbcsi po30MBKAa MNMYCTHMH PSAKAMU
(Enter)!!!



— 12nT, HaniBXUpHUA; 6e3 a03aIiHOTo BiJACTYITY; BIICTYI MO BepTUKaAN — 121T mics,
BUPIBHIOBaHHS 10 JiBiil CTOPOHI psIKa.

Ims Ta IpizBume aBropa(iB), BucHe 3BaHHs, HAyKOBHI CTYIIHb, 0Caja, (ISl CTYCHTIB #
rpyma) | — 120, 6e3 aG3aLHOTO BiACTYITy, BUPIBHIOBAHHSI 10 JIiBiil cTOpOHi psika, ImMst T4
Ipi3Buine HamiBXUpHHUIA, | BueHe 3BaHHS, HAYKOBUH CTYIiHb, MOcaa, (1)1 CTY/ICHTIB —rpyna)\
3BUYANHUN.

\Hasea suwjo2o nasuanviozo 3ak1ady, y AKOMY npayioe 4y naguacmucs, micmo| — 12nt, kypcus,
6e3 ab3aIiHOrO BiACTYILY, BUPIBHIOBAHHS I10 JIiBilf CTOPOHI psijiKa.

— 12T, xypcuB, 6e3 ab3a1HOTO BIICTYIY, BIACTYI IO BepTUKaii — 14nt micns,
BHUPIBHIOBAHHS TI0 JIiB1i CTOPOHI PsIKA.

HA3BA TE3 I[OHOBII[I — 20nT, 3ByaitHuii, 6€3 a03aIiHOTO BIJICTYIY;

BIZICTYTI 10 BepTHUKaJi — 24T miciisi, BUpiBHIOBaHHS 1O JIiB1i CTOPOHI psaKa.

\OCHOBHHIZ TEKCT TE3 ,I[OHOBiI[i‘ — 12 nr, 3BuvaitHuii. A63anmuuid Bimcrynm — 1,25 cM.
BupiBHIOBaHHS 110 MIMPHUHI PSAAKA.

‘CHI/ICOK JIiTepaTypH\ — 12 i, 3BMuaiiHmii, 6€3 a03aHOTO BiACTYIY; BIACTYH MO BepTuKam — 12
IIT TIepe1 Ta 6 IT Imiciist, BUPIBHIOBAHHS 110 JIIB1i CTOPOHI psijKa.

1. tl'[epeniK HOCI/IJIaHI:‘ — 10 nT, 3BuYaiiHuii. Buctyn — 1 cM. BupiBHIOBaHHS 1O mIMpUHI
psaaka. OGopMITIOETBCS Yy BUIUIAI aBTOMAaTHYHO HYMEPOBAHOTO CIUCKY. TaOyisiis Bif
MOPSIIKOBOTO HOMepa — 1cm.

Criucok miteparypu notpidHo odopmitoBatu 3rigao JCTY 8302:2015 kidpopmanis ta
nokymeHTaris. bibmiorpadiune mocmmaHHs. 3araibHI MOJOXKEHHS Ta TpaBWja CKIAJaHHI» 3
ypaxyBanHsM npaBok (kogq YHKJ]] 01.140.40).

Pucynku (cxemwu, rpadiku) BCTaBISIOTHCSA K 00 €KTH MO TEKCTy. BOHH 000B’s3KOBO
MOBUHHI MaTH Ha3By, SIKa PO3MINIYEThCS MICHs PUCYHKa MO LEHTpYy psaka. IloscHeHHs 10
pHUCYHKY (IpH X HABHOCTI) PO3MIIIYIOTh TIepe/] HA3BOIO PUCYHKA, MO HEHTPY psaKa. PHCYyHKH,
3poOireni B Word, monepeanbo ciif 3rpymyBatd. He JOMyCKaeTbes PO3MILICHHS Ha3BH Ta
MOSICHEHb JI0 PUCYHKY Oe3mocepeHh0 B CaMOMY PHUCYHKY SIK MOTO CKJajgoBa. PHUCYHOK, HOTO
Ha3Ba Ta MOSCHEHHS 710 HhOTO 000B’ I3KOBO MalOTh OYTH OKPEMUMH €JI€MEHTaMHU.

[Mosicrenns 1o pucynky | — Times New Roman, 1ir, 3Buuaiinuii, BiAcTymn Mo BepTukaii — 6T
nepe, 6e3 ab3aIHoro BiZICTYITY, BUPIBHIOBAHHS 110 LIEHTPY psAKa.

— Times New Roman, 1@, 3Buvaiinuii, Biactyn no Beprukani — 6ot nepen i 12
0T Tichs, 63 ab3aIHOTO BIJICTYNY, BUPIBHIOBAHHS 110 LICHTPY PAIKA.

®opmynu HabuparoThest B penaktopi Microsoft EquationposMitieHHst — o HeHTpy psaKa
0e3 abO3amHoro Bimctymy. Ilapamerpu dopmyn (3a 3aMOBYYBaHHSM). 3BHYaiHuMi — 12 1T,
BEJIMKUH 1HIEKC — 7 1T, APIOHUI 1HAEKC — STT, Benukuii cumBoi — 18mr, npiOuuit cumBon — 12
nt. Ctuib: TekeT, QYHKINs, 3MiHHA, MaTpPHIS-BEKTOp, ynciaa — Times New Romampenbki i
cumBoll — Symbol;dyskuis Ta 3MiHHa — KypcuB. Hymepauist popmyit mo nmpaBoMy Kparo psiika.
®dopmyrna i 71 HoOMep BUPIBHIOIOTHCS IUIIXOM TaOyJIAIIii.

[Tpuknan opopMieHHS Te3 TOTOBIAIL:
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Kinematics of cutting process while honing holethwva
hone with variable geometry of sticks

Problem statementincreasing requirements for the functional paransetef control
equipment in hydraulic machines that are used incalgural machinery and deals with the
performance of its elements has necessitated inm@ayuality of surfaces and accuracy of their
dimensions. Finish machining is used to comply witie specified requirements, including the
process of honing holes. In addition to indicatoffccuracy of the sizes and quality of a surface,
requirements on wear resistance of the processkx$ famd productivity of processing are put
forward. These indicators are influenced by theekiatics of cutting process. One of the main
indicators of the stages of the cutting proces®rkiatics is the formation of microrelief of the
machined surface (method of forming a grid of tejce

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

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

Problem definitionBased on this analysis, it is necessary to ensuneattion of microrelief
of the machined surface, particularly the formatajrthe grid of traces with the maximum step
density. Also, it is essential to consider contblwear of a diamond-abrasive stick and copying
geometrical deviations on the machined surface.

Main material.To solve this problem, we consider a ball-wedgeehph 5] with variable
geometry of diamond-abrasive sticks. Let us comgiike scheme of formation of microrelief of the
machined surface. (Fig. 1).
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1 distance of one rotational motion; 2 distancprofyressive motion; 3 distance of reverse motion;
4 distance of reciprocal motion; 5 additional eoaf the head rotation at the end of the doubleanpt
6 trajectory of some grains; 7 geometric grooving In the form of a generant; 8 geometric grooving in the
form of a directionall,, stick length.

Figure 1 — The scheme of formation of a microratiethe machined surface

Source: developed by the authors



Based on the scheme shown in Figure 1 it is sesrtile extreme sticks, which are located
at the angle of 45° with the generant of the maathimole have a point nature of interaction, which
provides only the local value of geometric deviatay contour wear of the stick. The directional of
the machined hole for the sticks located at thdeanfj45° will have a point nature of interaction
with a contour, that is only local value of transéé errors will be present. Accordingly, for the
specified sticks, the formation of a geometric giog line, namely the directional, while honing
the hole will occur on the principle of trace, wiwill reduce negative impact of the sticks located
at the angle of 90°, which perform processing @ngtinciple of copying.

To determine density of the grid of traces, whielmains after diamond-abrasive sticks
located at different angles, we construct the d¢atmn scheme (Fig. 3).
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1 — trajectory of grain motion during progressivetion; 2 — diamond-abrasive stick with 45° angle;
3 — trajectory of grain motion during reverse motad the stick with 45° angle; 3 — diamond-abrasitrek with
90° angle; 3 —trajectory of grain motion duringeese motion of the stick with 90° anglé;, — length of the
stick (step of the grid of traces at progressivéiom); [,  distance covered during progressive motion;

[, distance covered during reverse motion; Is  step of the grid of traces during reverse motibthe stick
with 45° anglej’ s —step of the grid of traces during reverse motibthe stick with 90° angles s — difference
of the steps of the sticks with different angles: the angle of grain trajectory relative to thexfs during
progressive motiony, — the angle of grain relative to the X axis durprggressive motiorfy — the angle of the
grain relative to the Y axis during reverse motior; the angle of inclination of the diamond-abrastiek;
vy — the angle of grain trajectory relative to thardond-abrasive stick with 45° angle during revens¢ion;

y — the angle of grain trajectory relative to thardond-abrasive stick with 90° angle during revensdion.

Figure 2 — Calculation scheme of microrelief forimatof the machined surface

Source: developed by the authors

Based on the above calculation scheme 2, the geakithe grid of traces while honing with
diamond-abrasive sticks positioned at 90° anglébeilcharacterized by the angle of intersection of
velocities of rotational and reciprocal motion asidetermined by the formula:

I =1, E'l;in£90— O.5arctg://—”jﬂ1, Q)
wherel, —is length of the stick (step of the grid of tradesing progressive motion);

Vp — is the velocity of reciprocal motion;

Vv, — is the velocity of rotation motion;

In its turn, the density of the grid of traces fhamond-abrasive sticks positioned at 45°
angle will be determined by the following formul:[

[, *180
2 y - ¢ ’ (2)
sin{90— 05arcty pJ* 7t
v

[o]

I, =I, *sin



wherey — is the angle of the grain trajectory relativetie 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 differ@ngles of diamond-abrasive sticks,
according to the calculation scheme, will be charéed by the difference of the density of the
grid of traces of the sticks positioned at the asglf 90° and 45°. And it is characterized by the
following equation:

Al =1_-1.. 3

In the obtained equation (3) we substitute theeslof the densities of the grid of traces of

the sticks positioned at the angle of 90° (1) dedangle of 45° (2):

|,*180

~9 || (4)

S
(o]

Al =1, sin(go— 0.5arctgv—”jn‘1 —sin y
Y sin{go— 0.5arctg ij* 7t

The obtained mathematical model allows determinivegdensity of the grid of traces at the
position of central sticks at the angle of 90° dodthe extreme sticks at the angle of 45°. The
position of the sticks at the angles of 90° and&®°optimal to ensure the formation of macrorelief
of the machined hole.

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

ConclusionsAs a result of the study, it was determined that filrmation of microrelief
with positioning diamond-abrasive sticks with vaiteageometry, namely with different angles of
inclination, allows increasing the density (gridtcdces) of intersection points, which reduces the
roughness of the treated surface. In the procedsrofation of the macrorelief of the machined
surface the position of diamond-abrasive sticksvedd carrying out processing on the principle of
the trace that allowed reducing transfer of dewragifrom a honing head to the machined surface in
the course of their wear.
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