Technological Complexes Nel (13), 2016

DESIGN OF TECHNOLOGICAL
COMPLEXES FUNCTIONAL ELEMENTS

UDC 621.822:681.2:368.64

Dzhuguryan T.%, DThSc., Professor
Marchuk 1.2, PhD student, Olexin M.2, postgraduate

NPOEKTYBAHHA ®YHKUIOHAJIbHUX

ENNEMEHTIB TEXHOJTOIN4YHUX
KOMIMJIEKCIB

1Szczecin Maritime Academy / Poland
2Lutsk National Technical University / Ukraine

FORMING GEOMETRICAL PARAMETERS OF SURFACE ROTATION RINGS ON GRINDING
OPERATIONS

®OPMYBAHHSA FTEOMETPUYHUX ITAPAMETPIB TOBEPXOHb OBEPTAHHA KIJIELIb
HA KPYTTIO-LUNI®YBAJIbHUX OMNEPALIAX

Abstract: Based on the theoretical analysis of the
formation mechanism of macro and micro surface
profile rotation, formed during discontinuous grinding
formulas to calculate the height and pitch irregularities.
Comparison of theoretical and experimentally
measured geometric profile showed that roughness,
which is formed by cutting the material grains
discontinuous grinding wheel profile is much larger
than that formed by the grinding process.

Formation of surface roughness on discontinuous
grinding operation occurs at laws that are inherent in
the continuous grinding and the resulting complex
influence of technological factors, plastic deformation,
temperature, vibrations and other factors. Considerably
affected the surface roughness and waviness causes
geometry of the cutting wheel performance in the
longitudinal and transverse direction and its change
over time.
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INTRODUCTION

The quality of the surface layer formed on the
surfaces of revolution finishing their processing
operations, which is most commonly used grinding.
Quality of the surface layer are divided into two groups:
geometric and physical and mechanical. By geometric
surface layer quality parameters include height
roughness and waviness polished surface details. To
the physical and mechanical properties as the surface
layer include a set of properties that characterize the
state of micro- and macro-structure, distribution of
microhardness depth, character changes and the
magnitude of residual stresses.

PROBLEM STATEMENT

Influence of polishing roughness and waviness
sufficiently studied and described in the literature [1, 2,
3, 4]. However, no information in the literature on the
formation of surface roughness during cylindrical
grinding in a wide range of modes of treatment. Since
this figure is one of the main, there is a need for
developing methods of selecting geometrical
parameters circles and cutting conditions that will
ensure the desired surface roughness in grinding parts.

From the durability of abrasive grinding wheels
depends on the formation of surface quality processed,
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AHOmauis: Ha ocHosi nposedeHo2o0 meopemuyHoO20
aHanisy mexaHiamy opmMmysaHHsI Makpo- ma
Mikporpogbinsi nogepxoHb obepmaHHs, U0 ymeopremMbCs
nid yac Kpyanoz2o wnighysaHHs, sueedeHo hopmyrnu Ors
po3paxyHKy eucomu i KpoKy HepieHocmel. [lopieHSIHHS
meopemuyHo20 ma eKCrepuMeHmarsnbHO 3aMipsHO20
2eoMempu4yHo20 Mpochinto rnokasano, Wo WopPCMKiCmb,
fKa  ymeopeHa  pi3aHHIM ~ Mamepiany — 3epHamu
rnepepus4yamozo wirighysanbHO20 Kpyea 3Ha4yHO Obinbwa
3a rpoaghink, Wo ymeopeHul 8 poyeci wrighysaHHs.

@opmysaHHs  wopcmKocmi  1ogepxHi  Ha  ornepauii
rnepepus4amozo wiigpysaHHs1 gi0bysaemnbcs 3a
3aKoHOMipHOoCcmsiMu, — siKi  enacmuei  besnepepeHomy
wrnichysaHH0 | 0bymoeneHe  KOMIIEKCHOWO  Oieto
MEeXHOMO2IYHUX YUHHUKI8, nnacmu4yHoro Jdeghopmauiero,
memnepamyporo, eibpauiaMu ma iHWUMU YUHHUKaMU.
3HayHull ennue Ha opMysaHHsI WoOpPcmMKocmi ma
Xxeurnsicmocmi Mo8epxHi Cripu4dUHSE 2eoMempisi piKy4o20
sucmyrny Kpy2a 8 [103008XHbOMY i rornepeyHomy
HanpsmMKy ma ii 3MiHa 8 yaci.

Knroyoei crioea: winichysaHHs1, LIOPCMKICMb, Kpye, 308HIUIHE
Kiribye, nosepxHsi 0bepmanHsi

BCTYN

AkicTb NOBEpXHEBOro Lapy MNOBEpPXOHb obepTaHHs
dopMyeTbCst Ha iHILLHUX onepauisix ix 06pobneHHs, ae
Han4yacrTille BMKOPUCTOBYETbCA LwNidyBaHHA. [lokasHuku
SAKOCTi MOBEPXHEBOro Lwapy AiNaTbCA Ha OB rpynu:
reoMeTpuyHi i pismko-mexaHivHi. [o reomeTpuyHmx
MOKasHWKIB  SKOCTi MOBEPXHEBOro Lapy BiAHOCATLCA
BMCOTA LUOPCTKOCTI i XBUASACTICTb LWidhoBaHOI MNOBEPXHi
petani. o  i3nKO-MeXaHIYHUX  MOKA3HWUKIB  SIKOCTI
NMOBEpPXHEBOIO wapy BigHOCATbCA KOMMIeKc
BNacTUBOCTEWN, SAKi XapakTepuayloTb CTaH MIKpO- i Makpo-
CTPYKTYPW, POS3MOAINEHHS MIiKpOTBEPAOCTI No  rmubuHi,
XapakTtep 3MiHV | BENUYMHa 3anuLWKOBMX HanpyxeHb.

NMOCTAHOBKA MNMPOBJIEMU

Bnnue ymoB LwinipyBaHHA Ha LWOPCTKICTb i XBUNACTICTb
[0CUTb NOBHO BMBYEHO i onmncaHo B nitepatypi [1, 2, 3, 4 1.
lMpoTte B niTepatypi Hemae BigoMocTen 3 (popMyBaHHS
LLIOPCTKOCTI MOBEPXHi B NpoLeci Kpyrnoro wnicpyBaHHs B
LUMPOKOMY Aiana3oHi pexumis 06pobneHHs. Ockinbku Lien
NoKasHWK € OOHVWM 3 OCHOBHMX, BMHWKAE HeOOXigHICTb B
pO3pobneHHi MeToANKN BMbOpYy reoMeTpU4HUX
napaMeTpiB KpyriB i pexumiB pi3aHHs, WO 3abeaneyatb
NoTPiOHY LUOPCTKICTL MOBEPXHi AeTani npu wridyBaHHi.

Big 3HococTilikocTi abpa3mBHUX LMidyBanbHUX KpyriB
3anexuTb opMyBaHHS! SIKOCTi NOBEPXHI, WO 06pobnsaeTb-
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productivity and cost cutting. Varying circles abrasive
wear and formation microprofile brushed surface
characteristics are interrelated dynamics of the
polishing process varying circles that define the length
of the cutting performance and cavity.

MAIN ARTICLE

In studying this question hypotheses used and the
position of the causes, nature and patterns of wear
abrasive grinding wheels in the works of famous
scientists [3, 4]. In these papers observed that
depending on the conditions of cutting grinding wheels
may be subject to wear following types: mechanical,
adhesive, diffusion.

Due to the fact that at present are not yet known
how qualitative assessment of the fate of each type of
deterioration in the overall disk wear and they change
depending on the conditions of grinding, wear is
determined by the total circle.

It was established that between wheel wear and
grinding conditions there is a relationship: easy mode
ceteris paribus, contribute to blunt the grinding wheel
and heavy - self zagostrennya. Creating the conditions
for increased disk performance self zagostrennya
grinding. The intensification process self zagostrennya
provided accelerated conditions of wheel during
grinding.

Investigation of wear resistance, cutting ability and
formation microprofile polished surface during polishing
was performed for the recommended varying circles

compared with the usual circles of the same
characteristics.
For formulas that describe makroheometriyu

surface formed during grinding discontinuous, consider
the scheme of discontinuous circle contact with the
work surface for cylindrical grinding operations. In this
regard, consider the ideal case forming microprofile
formed only by the relative motion kinematics points
periphery cutting performance and parts, processed,
excluding fluctuations circle and details.

The equation that describes the path of movement
in terms of cutting performance circle is:

X = Rsingpiuut}

y=R—Rcosgp

where R- the radius of the circle, mm; V, - Speed
of moving parts, mm / min; t - Time min.

In equation (1) a '+' corresponds grinding opposite
and a '-' - fair. Eliminating the equation (1) setting @
and accepting Sin = @ , get moving trajectory equation
in terms of cutting performance circle.

R
y:

where @ - angular velocity of wheel, rad / min.
The equation of the curve that limits the lower limit
section, has the form:

2(2u 4 R)?
w
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Csl, NPOJYKTUBHICTb | BapTiCTb 06pobneHHs. CrnipaLoBaHHs
nepepmByYaTMX abpasmBHUX KpYriB i (HOPMYBaHHS MIKpO-
npodinto wnipoBaHOi MOBEPXHI € B3AEMOMNOB'A3aHUMMU
XapakTepucTukamy  OuHamikM — npouecy  LnidyBaHHS
nepepvBYaTUMM Kpyramu, L0 BU3HAYaTbCS MPOTSKHICTIO
X piXy4qoro BUCTYMy i BNaguHu.

OCHOBHUW TEKCT CTATTI

lMpn BUBYEHHI OAHOrO NWTaHHA BWKOPUCTOBYBAaNMUCH
rinoTean i TMOMOXEHHA MpO MPUYUHK, XapakTep i
3aKOHOMIPHOCTi 3HOLUYBaHHA abpasvBHMX LWidyBanbHUX
KpyriB B poboTax BigoMux B4YeHux [3, 4]. Y BkasaHux
poboTax BiaMiYaeTbCs, L0 B 3aneXHOCTi Bid YMOB pi3aHHs
wnidyBanbHi  Kpyru MOXyTb  niggasBaTuca  HaCTYMHUM
BMOAM  3HOLUYBaHHS: MeXaHiyHoMY, agresinHomy,
audysinHomy.

B 3B’A3Ky 3 TMM, LIO HA OaHWA 4ac MOKM He BigOMiI
€nocobu SKICHOT OLiHKM JO0ri KOXHOMO BMAY 3HOLLYBaHHS B
3aranbHOMY 3HOCI Kpyra i iX 3MiHW B 3anexXHOCTi Bif yMOB
LwnidpyBaHHS, BU3HAYaETbCA 3aranbHUA 3HOC Kpyra.

BcTaHoBneHoO, WO MK 3HOLIEHHSIM Kpyra i ymoBamu
WwinipyBaHHS iCHY€E 3anexHiCTb: nerki pexvMmu npu iHWnx
piBHUX YMOBaX, CNpWsAIOTb 3aTynreHH LWnidpyBanbHOro
Kpyra, a Baxkki — camo3arocTpeHHo. CTBOPEHHS YMOB A
€caMo3aroCcTpeHHs Kpyra 36inbLuye NpoayKTUBHICTb Lwnidy-
BaHHA. IHTeHcudikauis  npouecy  caMo3arocTpeHHs
3abesnevyeTbca ygapHumu ymoBamu poboTu kpyra nig
yac wricgyBaHHS.

[ocnigXeHHa 3HOCOCTIMKOCTI, PiKyyol 34aTHOCTI i
dopmMyBaHHA Mikponpodinto wnipoBaHoi NoBepxHi npu
winidpyBaHHi nposoaunocs  Ans  PeKoMeHAoBaHUX
nepepmBYaTUX KPYriB B NOPIBHSHHI 3 3BUYaANHUMW Kpyramu
Ti€l X XapaKTepuCTUKM.

Ona oTpumaHHa  dopmyn, ki onucyBaTUMyTb
MakporeomeTpito MOBEPXHi, WO QOpMyeTbCa nNig 4vac
nepepuBYaToro LWnipyBaHHs, pO3rMsiHEMO CXEMY KOHTaKTy
nepepvBYaToro kpyra 3 ob6po6nioBaHOK MOBEPXHEK Ha
onepauii kpyrrmoro wriyBaHHa. Y 3B'A3Ky 3 UuM
po3rrsHemo ineansHWN BUMNaAoK hopMyBaHHs
MIiKpONpOMinto, WO YTBOPIOETLCA fuvWe 3a paxyHOK
KiHemMaTuKn BIOHOCHOrO pyxy TOYOK nepudepii pixydyoro
BUCTYNYy i geTani, wo obpobnsieTbcsi, 6e3 BpaxyBaHHS
KOnmBaHb Kpyra i getani.

PiBHSHHS, O ONuCye TPaEKTOPIl0 NepeMiLLIEHHS TOYKK
pi>ky4oro BUCTYNy Kpyra, Mae BUrMsA;

@)

ne R — pagiyc «kpyra, mwm; Vy — wWwBMAKICTb
nepeMilLieHHst geTani, MM/XB; t— 4ac xB.
B piBHAHHI (1) 3Hak ‘4’ Bignosigae 3ycTpiyHOMY

wnipyBaHHIO, a 3Hak
piBHsHHA (1) napameTp @ i
OTPMMAEMO PIBHSIHHS TPaEKTOPiIi
Pi>Ky4oro BUCTYMy Kpyra.

x2,

- — nonyTHomy. BuknoumBwn 3
npunHaswmn  SIN = @ |
nepeMiLLleHHsI  TOYKM

)

Je @ — KyToBa LWBMAOKICTb 06epTaHHA Kpyra, paa/xs.
PiBHAHHA KpWBOI, WO OOMEXYE HWXKHIO TPaHULIO
nepepisy, Mae BUrNAA;:
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The coordinates of the intersection points of the
upper and lower parabolic curves that limit cut-section,
defined by the formulas:

®)

KoopauHaT TOYKM nNepeTuHy BEpPXHbOI i HWKHBLOI
napaboniyHux KpuBMX, O OOMEXyloTb Ci4eHHSA 3pidy,
BM3Ha4aloTbcH 3a hopMynamm:

S// R 2
Xy = ——, Yk = V—S )
2 8(-L +R)>
)
where: ne:
sl o _ulhrly) -
@R’ R
where |q,1, - the length of the cutting ne li,I> — npotsikHicTs pixyyoro BucTyny i BNaguHm
performance and depression intermittent circle. nepepvBYaToro Kpyra.
Substituting (4) and (5), we get: Migctaenstoun (4) i (5), oTpumaemo:
2)2
H _ VU I2

Formula (5) and (6) describe the asperities
appearing on the surface of the part that is polished
circles of varying working surface H . On the surface a
makrorelyef increments and height. Asperities depends

on geometric parameters l;,15,Rand modes and

circle Vv, @

Fig. 1 shows a simplified diagram elements forming
the ground surface profile grinding wheel.

The calculation formulas (5) and (6) on a computer
program is the programming language C ++, with
various geometrical parameters varying wheels and
grinding regimes, led to the following conclusion.

8w?R(VU + R)2
(4]

(6)

®opmynu (5) i (6) onucyloTb MIKPOHEPIBHOCTI, LWO
3'9BNATLCA Ha MOBEPXHi geTani, ska wnidyeTbes
Kpyramm 3 nepepuBdaTold poboyor noeepxHew. Ha
NMOBEpPXHi YTBOPIOETLCA MaKpopenbed 3 KPOKOM i BUCOTOHO
H . MikpoHepiBHOCTI 3anmexaTb Bif reoMeTpUYHMX
napamertpis kpyra lq,l>,Ripexumis vV, i @.

Ha puc. 1 HaBegeHa cnpouleHa cxema POpMyBaHHS
€neMeHTIB npocinto wnidgoBaHoil NOBEPXHI
winipyBanbHUM KPYrom.

MigppaxyHok copmyn (5) i (6) Ha EOM nporpamoto
CknageHoww Ha MOBi nporpamyBaHHa C++,  npwu
Pi3HOMaHITHNX rEOMETPUYHMX NapameTpax nepepuByHaThX
KpyriB i pexumax LwnidpyBaHHsi, [O03BONUB 3pobuTu
HaCTYMHWI BUCHOBOK.
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Fig. 1 The scheme forming macro surface profile rotation round grinding operations/ Puc. 1. Cxema popMOyTBOpPEHHSI Makponpodinto
noBepxHi obepTaHHs Ha onepalii Kpyrnoro LWnigyBaHHs
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The combination of counter grinding regimes, in
practice (Vy,Vyp) and real geometrical parameters of
the circle (up to 400mm) makroprofil formed on the
surface of the part due pereryvchatistyu surface of the
circle, jas I maximgan settings
H=285-10"mm S" =5,4-10"" um . When
comparing the height makroprofilya, characterized
by H , on the numerical value of surface roughness
R, (GOST 2789-59) shows that this corresponds to
the height of 9th grade surface roughness. According
makroprofil workpiece surface caused surface of the
circle meets the technical requirements of the
roughness on the surface, operating at high speeds
and transmit large loads.

H wn
-4

8-10

MoeaHaHHS  3yCTPiYHUX pexumiB  WnipyBaHHs, B
npaktuui (Vy,Vyp ) | peanbHux reoMeTpuyHnX napameTpis
kpyra (mo 400mm) makponpodinb, o ¢opMyeTbCa Ha
noBepxHi AeTani 3yMOBMEHUA NepepuBYaTICTIO MOBEPXHI
KpyFa, Mae MakgumansHi napameTpu H=285-10"mm,
S" =54.10"mm . TMpu cniscTaBneHHi  BMCOTM
MaKponpowins, Wo xapakTepusyetbcs BenuuuHoo H | 3
UMCMOBMM 3HAYEHHsIM LopcTkocTi noeepxHi Ry (TOCT-
2789-59) BugHO, WO [aHa BucoTa Bignosigae 9 knacy
LLIOPCTKOCTI noBepxHi. BignosigHo makponpodinb noBepxHi
JeTtani 3yMOBMEeHUN NOBEPXHi Kpyra, BiANOBIiAae TEXHIYHUM
BMMOraM Mo LUOPCTKOCTI Ha MOBEPXHi BupobiB, Lo

npaurrTbe Ha BUCOKUX LUBUOKOCTAX i nepenakwTb BENUKI
HaBaHTaXXeHHA.

~
S
I

20
$/2 MM

é

"___‘éésé

60
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Fig. 2. Dependence of height (a) and length (b) the microscopic surface of cavity length discontinuous circle in various modes
/Puc. 2. 3anexHicTb BUCOTM (a) | AOBXUHM (6) MakpOHepiBHOCTEN NOBEPXHI Bif, AOBXVHW BNaAMHU NepepuB4aToro Kpyra Ha
Pi3HOMaHITHUX pexumax

Note that the macro parameters are calculated
profile (H,S” ) macro profile correspond polished
surface formed during grinding in one pass. In the real
world of grinding parts traverse the zonﬁ grinding
machine (Fig. 2) data parameters (H,S") will be
much lower.

Comparing the results of theoretical analysis and
calculation makroprofilyu surface formed with these

Cnig Bi/J,MiTM/.'}'M, O pO3paxoBaHi napameTpu Makpo-
npodpinio (H,S™ ) Bignosigatots Makponpodinio wnido-
BaHOI NOBEPXHI, L0 POPMY€ETLCA NPU LWicpyBaHHI 3a OAWH
npoxia. B peanbHUx ymoBax LWmipyBaHHA 3 MornepeYvHoro
nogayeto getanen B 30Hy LnidpyBaHHA BepcTaTta (puc. 2)
naHi napametpu (H,S ™) 6yayTb 3HauHoO HmkumMMum.

MopiBHSAHHSA pe3ynbTaTiB NPOBEAEHOr0 TEOPETUYHOrO
aHanisy i pospaxyHKy Makponpodinio MoBepxHi, Lo
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experimental studies measuring roughness after
grinding solid and Varying circles, found that
roughness that achieved by cutting surface that is
polished grains of continuous and discontinuous circles
much  higher than  makroprofii formed by
pereryvchatosti due to the grinding process.

The roughness of the surface details that
processed Page researched various possible
combinations of modes (V,,1,S) of grinding using
mathematical planning experiment. Based on the data
were built nomogram for determining surface
roughness that shlifuvalas Varying circles for the
various possible combinations of modes of polishing at
a fixed value of cutting the number of performances
discontinuous circle time and grinding. Comparison of
nomograms surface roughness in grinding and
continuous Varying circles showed that with increasing
mode (V,,1,S) there is a general tendency to
increase roughness, especially when grinding modes
that are close or equal to the maximum test range.
Presented nomogram surface roughness in grinding
Varying circles with a number of cutting performances
after Z=12 two minutes of grinding at different values
of speed detail (V| ). Increase speed details traverse
depths and create favorable conditions for natural
samozahostryuvannya cutting performances
discontinuous circle that increases the roughness of
the ground surface. Grinding solid circle in similar
modes leads to reduction of surface roughness with
increasing rotation speed details. Grinding solid round
on data modes leads to intense heating of the ground
surface, and as a result there is a significant decrease
in the hardness of the material polished details. This
leads to a reduction in surface roughness that is not
observed in grinding Varying circles.

However, the roughness of the ground surface is
not the only indicator that determines the quality of the
surface, as in conventional grinding circles considered
modes on the ground surface formed prypiky and
cracks. Significant influence on the formation of
surface roughness carries out polishing time. The
reason for this is blunt discontinuous grinding wheel
and changing conditions of the grain cutting time.
Varying the grinding around for 2-30 minutes
registered roughness change as the side increase it,
and downward. When sanding around Varying mode
blunt decrease in surface roughness over time, as is
blunt cutting grains, profile cutting performances
become less acute, increasing the temperature in the
cutting zone. In grinding mode, providing
samozahostrennya cutting performances marked
increase in surface roughness over time, by increasing
the total cutting beans on elemental allowance,
gradually chipping and fragmentation cutting grain on
the front surface of the cutting performance.
During grinding solid round also increases the surface
roughness with increasing duration of the modes that
provide samozatochuvannya grinding wheel, and
decreases - in grinding mode blunt cutting grains
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POPMYETLCHA 3 AaHUMU eKCrepuMeEHTanbHUX AOCHiOKEeHb
3aMmipiB LWOPCTKOCTI nicns wnicpyBaHHS CyuinbHUMM i nepe-
pvBYaTMMM Kpyramu, nokasarno, Lo LIOPCTKICTb, L0 JOCAT-
HyTa pi3aHHaM MOBEepXHi, fka LWriyeTbca 3epHamm
CYUINbHOrO i nepepmMBYaTOro KpYyriB 3HAYHO BULLE HiX
Makponpodinb, Lo YyTBOPKETLCS 3a paxyHOK nepepuBya-
TOCTi npouecy wnicyBaHHs.

LopcTkicTb noBepxHi getani, wo obpobnsanack
Jocnigxysanach 3a Pi3HOMaHITHUX MOXIMBUX
noegHaHHsX  pexumis  wnidpyeanHa  (V,,1,S) 3
BMKOPUCTaHHAM MaTemMaTU4YHOro nnaHyBaHHSA

ekcnepuMeHTy. Ha ocHoBi oTpumaHux paHux 6ynu
nobygoBaHi HoMorpamu Ans BU3HAYEHHHA  LUOPCTKOCTI
NnoBepxHi, Lo LWnidyBanacek nepepmByaTMMn Kpyramu ans
Pi3HOMaHITHO MOXINMBUX NOEAHAHb PEXUMIB LUMiYBaHHSA
npy ikcoBaHOMY 3HaYeHHi 4ucna piKyyux BUCTYNIB
nepepvBYaToro Kpyra i yacy wnicgpyBaHHa. CniBcTaBNeHHs
HOMOrpaM  LUOPCTKOCTI  MOBEPXHi  MNpu  wWiridyBaHHI
CyuinbHMM i nepepvBYaTMM Kpyramu rfokasano, Lo 3i
36inbweHHaM  pexumis  (V,,,1,S)  cnocrepiraetbes
3aranbHa TeHAEHLis A0 pOCTy LLIOPCTKOCTI, 0cobnmBo npu
pexunmax  wnipyBaHHs, NS abo PiBHUX
MakcuManbHUM B JocnigxysaHoMy nianasoHi.
MpencrtaBneHi Homorpamu LUOPCTKOCTI MOBEPXHi  Mpwu
wnidyBaHHi nepepuB4aTUMK Kpyramm 3 YUCIIOM PiXydmx
Buctynis Z=12 uepes OB XBUNMHK LWidyBaHHA Npu
Pi3HOMaHITHUX 3HayeHHAX wsugkocTi pgetani (V).
306inblieHHA WBMAKOCTI AeTani, rmybuHu i nonepeyHoi
nogadi CTBOPHOKOTb CMPUATNUBI YMOBW ANS MPUPOLHOro
€aMo3aroCTploBaHHA piXyyYnx BWUCTYNiB nepepuB4aToro
Kpyra, WO NigBULLYE LWIOPCTKICTb LWMiPOBAHOI NMOBEPXHI.
LLinicpyBaHHS CyuinbHUM KPYrOM Ha aHanorivyHUX pexumax
Nnpu3BOoaANTb [0 3MEHLUEHHS LIOPCTKOCTI MOBEPXHi Mpwu
36inblleHHi WwBuakocTi obepTaHHs aetani. LUnidpyBaHHs
CYUINbHMM KpPYroM Ha [aHuUX pexumax npu3BoaunTb [0
iHTEHCMBHOrO HarpiBaHHs LUNiOBaHOI MOBEPXHi, i, AK
pesynbTaT BiAOyBaeTbCA 3Ha4YHE 3MEHLUEHHS TBEpOOCTi
mMaTepiany wnidoBaHoi paetani. Lle npussoguts A0
3MEHLLEHHSI LLOPCTKOCTI MOBEPXHI, L0 HE CNOCTepiraeTbes
npuv WwnidyBaHHi nepepuBYaTUMK Kpyramu.

OpHak LWOPCTKICTb WnihoBaHOI NOBEPXHi HE ABMSETb-
Csl €AVHUM TMOKA3HMKOM, LLO BM3HAYa€ SKICTb MOBEPXHI,

Tak 9K npu  wnipyBaHHi  3BMYAWHMM  KPYroM  Ha
PO3rMAHYTUX  pexmMmax Ha  WnihoBaHin  NOBEPXHI
YTBOPHOKTLCA Npuniki i TpiwmHu. CyTTEBUA BNNMB Ha
POpMYBaHHA  LLUOPCTKOCTI  MOBEPXHi  30JIACHIE  4ac

wnicpyBaHHa. [pUUMHOID LBbOrO SBMSAETLCHA 3aTynneHHs
nepepuByatoro LwnigyBansHoro Kkpyra i 3miHa YyMOB
poboTn pixyunmx 3epeH B 4aci. [lpu wnidyBaHHi
nepepuByatMm  kpyrom  npotsrom  2-30  XBWIMH
3apeecTpoBaHO 3MiHY LLUOPCTKOCTi K B CTOPOHY i 36inb-
LLEHHS, TaK i B CTOPOHY 3MeHLeHHs. [ig yac wnidysaHHA
nepepuBYaTM KpYroM B pPeXUMIi 3aTynneHHsi cnocrepirae-
TbCS 3HWKEHHSI LLOPCTKOCTi MOBEPXHIi B Yaci, Tak sk MpoXo-
OUTb 3aTyNNeHHs piXXy4dmx 3epeH, Npodinb piXkyumx BUCTY-
niB CTae MEeHLU rocTpum, 3pocTae TemnepaTtypa B 30Hi pi-
3aHHA. Ha pexumax wnidyBaHHsA, WO 3abe3nedvyloTb
CaMOo3aroCTPEeHHA PiXy4ux BUCTYMIiB, BiAMIYEHWA picT
LLOPCTKOCTi MOBEPXHi B 4Yaci, 3a paxyHOK 30inblueHHS
3aranbHOro 4Ymcra piXy4mx 3epeH, Nno enemMeHTHOro npu-
MycKy, MOCTYMNOBOrO BiAKOMOBaHHSA i po3apobneHHs pixy-
4YMX 3epeH Ha PPOHTanNbHI NOBEPXHi PiXKYHOro BUCTYMY.

Mig 4yac wnidyBaHHA CyLiNbHUM KPYrom TakoX 3pocTae
LLIOPCTKICTb NOBEpPXHi 3i 36iNblIeHHAM 4acy poboTn Ha
pexunmax, AKi 3abe3nevyoTb camo3aTo4yBaHHS
LnidpyBanbHOro Kpyra, i 3BMEHLYETLCA — MpK LWNidyBaHHI
B PEXMMIi 3aTyMNNEeHHs piKydnx 3epeH.
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CONCLUSIONS

The theoretical analysis of the formation
mechanism of macro profile surface grinding after
obtaining the formula for calculating the amplitude and
stepper makronerivnostey parameters. Comparison
formed makroprofilyu with data from experimental
studies metering roughness showed that roughness,
which is formed by cutting the material details
discontinuous grains of the grinding wheel is much
lower than  makroprofii formed shlifuvannya.
Formuvannya process discontinuity surface roughness
during cylindrical grinding has a similar pattern as in
the conventional grinding and compatible due to the
influence of geometrical factors of plastic deformation,
temperature, vibration, etc. Significant influence on the
formation of surface roughness geometry causes the
cutting performance discontinuous circle in longitudinal
and transverse directions and its change over time.
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BUCHOBKM

TeopeTudyHumM aHamnisoM MexaHisamy ¢opMyBaHHS
Makponpodino NoBepxHi nicna LWwnipyBaHHSA OTPUMaHHI
dopMynn  AnA  po3paxyHKy amnmiTygHUX Ta KPOKOBUX
napameTpiB MakpoHepiBHOCTEN. [MOPIBHAHHA YTBOPEHOrO
Makponpodinto 3 AaHMm eKcnepyMeHTanbHUX
OOCMifKeHb 3 3aMipiOBaHHSA LUOPCTKOCTI MOKasano, Lo
LIOPCTKICTb, SKa YTBOPEeHa pisaHHAM MaTepiany getani
3epHamMu nepepuBYaTOro LWNidyBansHOro Kpyra 3HayHO
HWKYa HiK Makponpodinb, YTBOPEHWUI MnepepuB4acTiCTio
npouecy wnidyBaHHA.DOPMyBaHHSA LLIOPCTKOCTi MOBEPXHI
B Mpoueci Kpyrnoro wnidyBaHHA Mae aHarnoriyHy
3aKOHOMIPHICTb £K Nif 4Yac 3BWYaMHOro LWnidyBaHHA i
obymoBrieHa CyMIiCHOW Ai€l0 reomMeTpuyHux dakTopis,
nnactuyHoi Aedpopmadii, Temnepatypw, Bibpauii 1 iH.
CyTTeBni BNAMB Ha (POPMYBaHHSA LLUOPCTKOCTI MOBEPXHI
CNPUYMHAE FeOMeTPIs PiKy4oro BWUCTYMYy nepepuB4aToro
Kpyra B NOB3JOBXHbOMY i nornepevyHoMy HanpsiMkax Ta il
3MiHa B 4aci.
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