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Anomauyia — npodiema epeKTHUBHOCTI OOpPOOKM CHHTETHYHHUX HAN-
TBepaux marepianais (HTM) 3annmaerbcst HA JTaHU MOMEHT JAOCHUTh aKTY -
aJbHOKW. 3 MEeTOK MiABHIIEHHS POOOTO3IATHOCTI AJIMa3HUX KPYriB 0yJo0
NMOCTABJEHO 33/7a4y BHUSBUTH ONTHMAJbHE MNMOECAHAHHA MAapPOK, 3€pPHHC-
TOCTe, KOHIEHTPaliii aJlMa3HHUX MOPOUIKIB 3 THIIOM METAJIeBOI 3B’SI3KH,
ki 3a0e3medyylTh MiHIMAJbHY [e(QeKTHICTh cHeYeHUX HLIiGyBaIbHUX
KPYriB (3 TOYKHM 30py BHM3HAYEHHH YMOB MAKCHMAJBbHOIO 30epe:KeHHH
nijicHOCTi 3epeH). Y paaHiil po00OTIi HaBeJeHAa MeTOJAMKA BHU3HAYEHHS
AMHAMIYHOI MIIIHOCTI 3epeH aJIMAa30HOCHOIO0 mapy uniigyBajJibHUX KPYTriB
3 MeTO BHOOPY ONTHMAJbHHX CKJAAIiB 3B’A30K Ta MNiABULIICHHS
e(peKTHBHOCTI aJIMa3HOTO HLIi)yBaHHA.

Kniwouogi cnosa — naaTrBepai marepiaiM, HUI(YBaJbHI KPYrd, ajaMasHi
3epHa, IHHAMIYHAa MII[HiCTh, aJIMa3HO-MeTaJIeBi KOMIIO3UIIil.

Ilocmanosxa npobaemu. Ilpouec ne3BiiHOT 00pOOKM 3arapTOBaHUX CTa-
neit pi3usamu 3 HTM 3aBasiku BUCOKIN SKOCTI € KOHKYPEHTO3/1aTHUM a0pa3uB-
Hilf 0oOpoO1i. baratokpaTHi mepeBaru YTBOPIOIOTHCS 3a PAaXyHOK MEHIIOTO
TEXHOJIOTIYHOTO 4Yacy, 3HAaYHOTO CKOpPOUYECHHS IUKIY OOpoOKM geraneil mpu
OJHOYACHOMY 301JbIICHH] IIBUAKOCTI OOpPOOKH, 3MEHIIEHHI MIOPCTKOCTI
MOBEPXHI Ta 3HAYHOMY 301JIbIICHHI 3HOCOCTIHKOCTI iHCTpyMeHTY [1].

Mertonosoris BHOOPY ONTUMAIBHOTO TOETHAHHS BJIACTUBOCTEH MIITHOCTI
aJIMa3HUX 3€pPEH Ta METAJEeBUX 3B’SI30K CTOCOBHO JI0 OOpPOOKM KOHKPETHOIO
MaTepially BIACYTHS 0 I[bOro yacy. PekomeHpaiii CTOCOBHO 3aCTOCYBaHHS THUX YU
IHIIMX aJMa3HUX 3€peH, IO € B JDKepenax, HOCITh AY)Ke 3arajJbHUil XapakTep Ta
MalTh JyXe BEJIMKI Jlana3oHU. Taki peKoMeHjalii, 3 ypaxyBaHHSIM BHCOKOI
BApPTOCTI aJIMa3HUX 3€pEH MPUBOAATH 10 HU3bKOI €()EKTUBHOCTI iX BUKOPUCTAHHS 1,
SIK HACJ1JI0K, BUCOKOI COOIBapTOCTI MPOIIECY aaMa3HOTO HuUTiyBaHHS, IO CYTTEBO
CTPHUMYE HOTO 3aCTOCYBaHHs B Ipoliecax o0pooku [2].

Tpaaumiiina xKoHIEHTpalist anmazHux 3epeH (25, 50, 100, 150, 200 %), sika
3aCTOCOBYETHCSI B ICHYIOUMX ajMa3HUX Kpyrax, IO BHUIYCKalOThCS, MHOTpelye
3HaYHOro yTOYHEHHA. [Ipy 1bOMY MOBHMHHA BUPILIYBaTHCS 3ajadya ONTHMAaJIbHOTO
MOETHAHHS BJIACTHUBOCTEH MIIIHOCTI METaJEBOI 3B S3KM Ta ajJMa3HUX 3€PEH 3 TOUKU
30py 30epeKeHHS TX IITICHOCTI B MPOIIEC] CITIKaHHS alMa3HuX KpyTiB [3].

ToMy 3 MeTOr0 MiABHIIEHHS POOOTO3JATHOCTI aiMa3HUX KPYTiB HE00-
X1IHO BUSBUTHU ONTHUMAJIbHE MOEJHAHHS MapoOK, 3€pPHUCTOCTEH, KOHI[EHTpalii



aJMa3HUX TMOPOIIKIB 3 THUIOM MeETaleBoi 3B’sA3KH, sKi 3a0e3meuyroTh
MiHIMaJIbHY Je(EeKTHICTh CHeYeHUX NUIi(yBaJbHUX KPYTiB (3 TOUYKH 30pPy
BU3HAYCHHS YMOB MaKCHUMaJIbHOTO 30€peKeHHS IMIJIICHOCTI 3€pEH).

Jlns BUpilIeHHS 11i€l TpobieMu OyI10 MOCTABICHO Pl 3a/1a4:

— BU3HAQUUTU METOJOJIOTII0 TEOPETHUYHUX JOCIIPKEHb BIUIMUBY MIIHOCTI
€JIEMEHTIB CHCTEM «alIMa3HE 3E€pHO-MEeTajeBa 3B s3Ka» Ha I1HTEHCUBHICTh IX
pPYHHYBaHHS;

— Ha MIJCTaBl MOJCIIOBAHHS HANPYXEHO-Ie(POPMOBAHOTO CTaHY CIICYCHOTO
aJIMa30HOCHOTO IIapy Kpyra BHSIBUTH BIUIUB BJIACTUBOCTEM MIIHOCTI METaJIeBOl
3B’A3KHM, aJIMAa3HHUX 3€PEH Ta 1X KOHIIEHTpAIlll Ha IUIICHICTh 3€peH B aOpasuBHOMY
IHCTPYMEHTI Ta HaJaTH PEKOMEHJAIli MO0 ONTHUMAIBHOTO CKJIaay CIHEeYCHHUX
aJIMa3HO-METAJIEBUX KOMIIO3MIIIH, M0 3a0e3neuymsio 0 MiHIManbHY Je(eKTHICTH
CHEYEHUX HUTI(PYBaTbHUX KPYTiB.

Ananiz ocmanmnix 0ocniodcens. Y TENEpIlIHIN Yac 3 CUHTETUYHHUX alMa3iB y
BianoBiHOCTI 3 JICTY 9206-80 BUTOTOBISIIOTH HUTI(PIOPOIIKH, MIKPOTOPOIIKH Ta
cyomikponopouiku 14 mapok. lle 103Bosisie  BUKOPUCTOBYBAaTHM  ajiMasu
nudepeniioBano [3].

BinbiiicTh TOCHIIHUKIB CXUIISIETHCS J0 MEePEeBaru BUKOPUCTAHHS JIJIsl BUBUCHHSI
Ta OMMCAHHS MPOIIECIB PYHHYBaHHSA KPUXKUX HEMETAJIEBUX MaTepialiB (30Kpema, i
npu abpasuBHiIN 00poOIIl) KIHETUYHOI Teopii pyitHyBaHHs. [Ipudomy, npu diHimIHIMA
o0poOui (mospyBaHHs, AOBOJKA) MPEBAIIOIOUMM IpU pPyHHYBaHHI Oyle Tepmo-
(bayKkTyaliifHuN MeXaHi3M pO3pUBY 3B’S3KIB. Y pa3i CHJIOBOrO IUIi(yBaHHS (YOPHOBI
Ta  HAMIBYUCTOBI  omepaiii oOpoOKM  KOHCTPYKI[IMHHUX  MarepiaiiB, IO
CYNIPOBOJUKYIOTBCS 3HATTAM 3HAYHOTO TMPUITYCKY) TIPOLEC PYWHYBaHHS MaTepiaiy
npu (HOpMOYTBOPEHHI MOXHAa YMOBHO BBa)KaTH TaKUM, SIKMM 3I1MCHIOETHCS 32
PaxXyHOK BUHUKHEHHS Ta PO3BUTKY MariCTpaJbHUX TPIIIMH MiJ J1€0 MEXaHIYHUX CHII
(cun pizanns) [4]. ®opmyBaHHsA B 00p0oOJIeHOMY MaTepialli Tak 3BaHOTO J1e(h)EKTHOTO
mapy € HacJiKOM TMOPYIICHHS CYIIIIBHOCTI MaTepially TpH pi3aHHl, PO3BUTKY Ta
MEepPEeTUHY MIKPOTPIMUH. BUXOASYM 3 OCHOBHUX TMOJIOKEHb TEOpId pyHHYBaHHS,
rIMOVHA MOUUPEHHS UX TPIMH OyJie 3a1ekaT BiJl CTYINEHs HampyXKeHo-aedop-
MOBAHOTO CTaHy B OOpOOJICHOMY TIJIi Ta BHU3HAYAETHCA €HEPreTUYHUMHU YMOBaAMU
nporecy 00pooku [5].

[Ipu BU3HAYEHHI MUTOMOTO 3HOCY Ta KOE(IIIEHTY BUKOPUCTAHHS MOTSHITITHUX
pi3ajibHUX BJIACTUBOCTEM alIMa3HUX 3€peH NUII(PYBaAIBbHUX KPYTIB JOCIIIKEHO
peKymepaliito aJiMa3HuX 3€peH 3 aTMa30HOCHOTO Iapy Kpyra. BusHaueHo SKiCTh Ta
pO3MipH 3epeH 3 METOI MOAANBIIOTO BHUSBICHHS ONTHMAJIBLHOTO TMOEIHAHHS MapOK,
3€pHUCTOCTEH, KOHIICHTpAIlI aIMa3HUX MOPOIIKIB 3 TUIIOM METaJeBOi 3B’S3KH, SKi
3a0€e3neuyoTh MiHIMaJIbHY J€(EKTHICTh ClIeYeHUX HUTI(QyBaTbHUX KPYTIB [6].

Hamu BCcTaHOBJIEHO, IO B €KCIUTyaTallilo MOTPAIUIOTh MUTidyBadbHI KPYTH 3
XapaKTEPUCTUKAMU, SIKI CYTTE€BO BIAPI3HAIOTHCS BIJ HABEJACHUX y MapKyBaHHI.
ToOTo, Kpyru 3 XapaKTEPUCTHKAMH, SKi CyTTEBO BIAPI3HAIOTHCS BiJ HABEJACHUX Y
MapKyBaHHI Ta HE MOXYTh peaji30ByBaTH HEOOXIJHI MOKa3HUKHU ajJIMa3Ho-
abpa3uBHOI 00poOku. BusBieno, mo anMassi uutdyBaibHI KpyrH Ha MeETaleBHX
3B’A3Kax MalOTh BUXIJHY A€(PEKTHICTh Y BUIIISAI 3pyHHOBAHUX Y MPOLEC] CIIKAHHS
aJIMa3HUX 3€peH, y Pe3yJbTaTi YOoro KiJIbKICTh 3€pE€H OCHOBHOI 1 KpYIMHOI (ppakiiiii



3MenInyeTbes Ha 19 % 1 4 % BignosigHo [7]. Omxe, A1 BU3HAYCHHS YMOB BHUIO-
TOBJICHHS aJIMAa3HUX KPYTiB 3 MAaKCUMAJILHOIO IUTICHICTIO 36peH HEOOX1THO MPOBECTH
JOCJTDKEHHS JUHAMIYHOI MIITHOCTI 3€pEH aJIMa30HOCHOTO II1apy.

Dopmynrosanns yinet cmammi (nocmanoska 3aedanus). B poboTI HaBeneHa
METO/JMKA BHU3HAYEHHS JHWHAMIYHOI MIIHOCTI 3€peH aJIMa30HOCHOrO  IIapy
nUT(pyBaNIbHUX KPYTiB 3 METOIO BUSIBJICHHS YMOB iX BUTOTOBJICHHS 3 MaKCUMAaJIbHOIO
IUTICHICTIO 3€pEeH.

Ocnogna yacmuna. T1oKa3HUK TUHAMIYHOI MIIIHOCTI XapaKTEpU3ye 3MaTHICTh
aJIMa3HOTO TMOPOIIKY MPOTUCTOSTH YIAAPHUM, AWHAMIYHUM HABaHTAXXCHHSM, SKi
3a3HAIOTh alMa3u MpH poOOTI amMazHoro IHcTpymeHty. Llel TexHomoriuHun
MOKA3HUK 3aCTOCOBYETHCSI MEPEBAXKHO I XapAKTEPUCTHKHU SIKOCTI HUTI(PIOPOIIKIB
Mapok ACS50 ta 6inbme Ta 3epauctoctTeit 200/160 ta Bume [1]. JlnHaMidyHy MIIHICT
MOXKHAa BHU3HAUUTH PI3HUMH METOJIaMH, aje HaWOUIbII MOMIMPEHHM € METO.
BUNPOOYBaHb aiMa3iB Mpu BIOpalifHOMY HaBaHTAKEHHI HAa TMPUCTPOSX THUITY
«®Dpatiitectep» (puc.l), [2].

[TpoOy mnopoiiky Macor 2 KapaTh 3aBaHTAaXYyIOTb Y BY3bKUW CTalleBUU
HWTIHAP 13 CTaJ€BOI0 KYJIBKOIO, IO BUIBHO MEPEMIIIAETHCA YCEpPEAUH] HUIIHIpA.
[unisap BCTAaHOBIIIOIOTH HA BaJ €JIEKTPOMOTOPY B CIielianbHui npuctpiil. [lpu ioro
o0OepTaHHI 3a0e3MeUyeThCsl 3BOPOTHO-IIOCTYIIOBE MEPEMIIICHHS IIapuKa B KarcyJl
B370BXK 11 oci. [lpuctpiii ¢ikcye 1m0 KUIBKOCTI OO0EpTIB KUIBKICTh IUKIIIB
HAaBaHTa)XCHHA MpoOu Kynbkor. [Ipu BumpoOyBanHi 3epHa Tpomatecs. Ilicms
BU3HAUEHOI KIJTBKOCTI IIUKIIB MPOOY BUBAaHTAXKYIOTh, IPOCIIOIOTh Ha CHTAX Ta BU3HA-
YaroTh BIJICOTKOBHI BMICT 3€pEH Ha KOHTPOJbHUX cUTaxX. B pe3ynbrari BUnpoOyBaHb
BH3HAYAIOTh KIJIBKICTh YAAapiB KyJIbKH IO 3€pHAX, sIKi HEOOXiaH1 1yl pyrdHyBaHHS S50
% 3epeH mpobu mopomky. [IpoBoaUTHCS, SIK IPAaBHUIIO, HE MEHIIE IBOX BUIPOOYBaHb.
3adikcoBaHa KUIbKICTh LIUKJIIB XapaKTepU3ye TUHAMIYHY MILHICTh TOPOIIKY (1HAEKC
no ®paiitecrepy Fi).

Puc. 1. [lpunan s BUBHaA4YCHHS JUHAMIYHOI MIITHOCTI
anMa3HuX nopouikis tTuiry dpaiitectep



PesynbTaTi KOpENSAIIHHOTO CITIBCTaBJICHHS TMOKa3HWKIB Fi Ta MimHOCTI Ha
PO3IUTIONIEHHS 3€pPeH JEAKNX MapOK BITUYM3HSHUX CHHTETUYHHX aJIMa3iB HaBEICHI B
tabuui 1 Ta Ha puc. 2 [3].

VY 3aKkopJ0oHHIN MPaKTHUIl TAHAMIYHY MIIIHICTh MOPOIIKY ICIS OJMHUYHOTO
yIapHOTO HaBaHTAXCHHS B mpwiani @PpalTecTep MPOTATOM 3aJaHOTO Yacy
OIIHIOIOTh TIOKa3HUKOM, SIKMM JOPIBHIOE BIJICOTKOBOMY BMICTY 3€pE€H, sIKi 30eperiu
TIOYaTKOBHUH pO3MIp.

Tabmuus 1 — /lianma3oH 3MiHU MOKa3HUKA MIITHOCTI Fi TOpOIIKiB pi3HUX MapoK,
BCcTaHOBJIeHNH Ha npunai Ppaiitectep (manni IHM HAH VYkpainn)

[Toxa3Huk 3epHHUCTICTH MOPOLIKY
vy | wpwoen | A00| s/ 0
OJIVH.
Fi min 22 35 45
AC50 Fi max 65 77 81
Ficp 35 47 54
Fi min 26 45 59
AC65 Fi max 48 76 97
Ficp 39 58 73
Fi min 31 44 63
ACS80 Fi max 70 88 104
Ficp 50 64 81

[Tpu npoBeneHHI KOHTpOITIO Ha ycTaHoBI "Friatester" HEOOX1MHO BpaxoByBaTH
HacTynHe. OCKUIBKM 3aCTOCYBaHHS YacTOTH BiOpalliii Kamncyid NpU3BOAUTH 0
OTPUMAaHHS PI3HUX PE3YyJbTaTIB, TO MPUCTPIN CKOHCTPYHOBAHUN TAaKUM YHUHOM, 1100
MOHa OyJ10 3a0e3rneuyBaTH MOCTIMHICT, BU3HAYEHOI YaCTOTH BiOparliii 3 TOYHICTIO
1o 0,1 %. Maca kynbku Ta opMma Karcyyiu TaKoX JyXe BIUTMBAIOTh HA Pe3yJbTaTu
KOHTpOJIt0. Bee 11e 3yMoBIIO€e CKIaAHICTh anmapaTHOro opOpPMIICHHSI YCTAHOBKH Ta ii
BHCOKY BapTiCTb. 3 BpaxyBaHHSIM CKa3aHOro OyJl0 po3poOJE€HO €eKCHpec-MeToA
BU3HAYEHHS JUHAMIYHOI MIIHOCTI 3€peH MOPOLIKY Ha 0a3i 1HHIOro, BIAMIHHOTO Bij
OTIMCAHOTI0 amaparty, B SIKOMY pyHHYBaHHS 3epeH Bi0OyBajIocs O O1IBIION KUIBKICTIO
TiJI, IO TpollaTh. MOXKHA OYIKYBAaTH, IO B I[bOMY BHUIIAJIKy CTaOUIbHICTh KOHTPOJIIO
Oyne Bumioro. Tomy OyB BUOpaHUil BUXPOBHI amapaT, ckoHcTpyioBanuii B IHM
HAH VYxkpainu cymicno 3 HII «EmanbxiMmarin» uist cieriaibHoi 00poOKH aliIMa3HUX
MTOPOIIIKIB.

BuxpoBuii amapar mnpu3Ha4YeHMI I TPOIIECIB JAWCIEpryBaHHS Oararo-
KOMIIOHEHTHUX CHCTEM, 3MIIIyBaHHS CYXUX CHIIyUYHX MarepianiB, BHOIPKOBOTO
IpoOJICHHS, KOperyBaHHS (OpMH Ta oOBalli3allii 3epeH MOPOIIKOBUX MaTepialiB,
BKJTFOYAIOYM MIKPOTIOPOIIKK y CyXOMYy TOBITpi abo B pimuHi. Matepian B amaparti
00pOOJISIEThCSA NUIAXOM BIUIUBY 3MIHHOTO MAarHiTHOTO MOJIi Ha cyMiul o0pooOito-
BAaHOTro Marepiany Ta (epoMarHiTHUX 4dacTodok. PoOoya kamepa amapatry sBIs€
coOOK0 €MHICTh y BHJ1 IWIIHAPY, BUTOTOBJICHOTO 3 MIIHOIO HEMarHiTHOTO



Mmatepiany (cutany). Kamepa BCTaHOBIIOETHCS y MPUCTPIH, SIKUH CTBOPIOE MarHiTHE
oJie, 1o 00ePTAETHCS, 3 BEIMUYMHOI MarHiTHOI iHAYKIi 0,15 Tn. o Hei ogqHo9acHO
3aBaHTAXKYIOThCS HEPIBHOBICHI (hepOMarHiTHI YaCTUHKW Ta HaBicka 0OpOOJIFOBAHOTO
Marepiany B criBBigHomeHHI He Ouibmie 1:10. Ilix BIIMBOM e€NEKTPOMAarHiTHOTO
noyisi  ()epoMarHiTHI YacTUHKM HaOyBalOTh OOEPTAIBHOTO PYXy 3 YaCTOTOIO
obepranHs 3000 06/xB. Ta uactoror KojuBaHb 1000 Il BITHOCHO BEKTOPY
MarHiTHoi 1HayKuii. CyMil ¢pepoMarHiTHUX 4YaCTMHOK Ta 4YacCTOYOK O0OPOOIIOBAHOIO
MaTepially 3HaXOIAThCS Y 3BaKEHOMY CTaHI 3 YTBOPEHHSIM BEITUKOI KUIBKOCTI
3yCTpiYHMX TOTOKiB. OOpoOiIOBaHI YaCTMHKM HA  BEIMKUX  IIBUIAKOCTSIX
CHIBYIapSIOTHCSA MK CO0010, a TaKOXK 13 (hepOMarHITHUMH YaCTUHKAMH Ta CTIHKaMU
poOo4oi Kamepw, B PE3yJbTaTi dYOro BiAOYBaeThCS IHTEHCHUBHE MOAPIOHCHHS
MPOIYKTY.
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Puc. 2. 3anexxHicTh MK MOKa3HUKaMH, OTPUMaHUMU Ha TIPHIIAIax
Opaiitectep Ta JA-2M ms numidrnoponiky anmasy 3epHuctictio 315/250:
o — AC50: x — AC65: o — AC80

J171st piBHOMIPHOTO MOAPIOHEHHS MaTepiaiy Ha MPOTs3i BCIET JOBKUHUA POOOYOT
KaMepu KOHCTPYKIII€I0 amapaTy mnepeadadeHo ii 3BOPOTHO-TIOCTYMOBE MEPEMIIICHHS
y HampsIMKy, napanenbHoMy ii Bici. POOOYMMU TilaMH € IIMATKHA CTaJIE€BOrO APOTY
niamerpoMm 2-2,1mMm Ta noBxUHOIO 18-20MM, siKi pyXarOThCs XaOTHYHO MiJ JI€IO
MarHiTHOTO TOJs, 1o o0epTaeThecsi. PoOoua kamepa ckiIagaeThes 3 HAOOpYy ITATH
HWIIHIPUYHUX sigifiok aiamerpoM 80 Ta qoBxkUHOK 30 MM, y KOXKHIHN 3 SIKMX MOXXHa
MPOBOJIUTH OJTHOYACHO HE3aJIEKH1 BUTIPOOYBaHHS.

Crymiap pydHYBaHHS 3€peH MOPOIIKY KOHTPOIIOETHCS 3a TOTIOMOTOI0 aHaJli3y
Ha 120-mimimMerpoBux cutax. [{uMm xe BU3Hadanmacs i Bara HaBiCKM MOpOMKy — 50
KapaT, fKa € ONTUMAIbHOIO Ui CUT TaKOro JiaMeTpy. 3MEHILEHHS 00’eMy mpoou
MOJIUBO TUTHKUA TIPH 3MEHIICHHI Mepepi3y MOJOTHA CHUTA Ta MiJIBUINCHHI CTa01Ib-
HOCTI BiOpoamapaty. I[lpu BuOOpi HaBiCkM poOOYMX TIT BUXOIUIM 3 TOTO, IO
IHTEHCUBHICTh OOpOOKM 3€peH MOPOIIKY MOBHHHA OyTH JOCHUTH BHUCOKOIO, 100
3MEHIIUTH Yac KOHTPOJIO TUHAMIYHOI MINHOCTI. 3 1HIIOro OOKy, pyWHYBaHHS
NOBUHHO HTHM HE AyXe€ IHTEHCHBHO, JJIsi TOro, 100 MOXHa OyJio MPOBOAUTHU



BUBUCHHS KIHETHMKU Iboro mpouecy. llomepeani BumpoOyBaHHsS MOKa3aiu, IO
HaWOIIBII ONTHUMAJBHOIO JUIS IUX IJIe € HaBicka poOouyux TiT Macoro 15r.
BunpoOyBaHHS mpoBoguimcsS 3 IT'SThMa MapKaMH ajMa3HuX [uTiyBaabHUX
nopomikiB (AC2 - AC20) 3epuucrictio 125/100 ta 3 cboma mapkamu (ACIS -
AC100) 3epuuctictio 315/250.

OOpoOka JaHux 3a METOJOM HaWMEHIIMX KBaJpaTiB [a€ HACTYIHY
aIPOKCUMAITII0 3aJICKHOCTI MK CTaTUYHOIO MILHICTIO P,,, TUHAMIYHOIO MIIHICTIO
P, orpuMaHoro Ha ycraHoBui "Friatester", Ta koedimientom K. OTpumanuM Ha
BUXpOBOMY anapati KoHcTpyKiii IHM:

P, = 4069 + 11144/K; (1)
Py= 23,05+ 7514/K (2)

[Ipuuomy, koeditieHT Kopemsiii Mix P, u k', Py n k'* BigmosigHo JTIOPIBHIOE
0,987 1 0,988. CTyniHb BIIXUJICHHS €KCIIEPUMEHTAILHUX 3HaY€Hb BiJl pO3paXxOBaHUX
3a popmyioro 2 s P, He nepesuiye 9 %, a g Py— 6 %.

3Ha4eHHs CTaTU4HOI MINHOCTI P.,, TMHaMI4HOI MIIHOCTI Py, OTpHMMaHOi Ha
ycranoBii «Friatester», Ta koedimieHTa K, oTpuMaHOTO Ha BUXPOBOMY amapari JJIs
anmaszHux nopomkiB AC50 — AC100 3epuuctictio 315/250, HaBeneHi B Tabiuii 2.

TakuM 4YWHOM, 3 TPOBEIACHUX JOCTIIKEHb MOKHA 3pOOUTH BHUCHOBOK, IO
MILHICTh aJIMa3HUX HUTI(IOPOUIKIB MOKHA KOHTPOJIFOBATH HAa OCHOBI BUMIPIOBAHHS
koedirieHTy K, skwii Bu3Ha4yaeThcs 3a (opmynoro 2. Y sKocTi amapary, SKHi
BUKOPUCTOBYETHCS JIJII MEXaHIYHOI 0OPOOKHU TMOPOIIIKIB, MOKE CIYTyBaTH BUXPOBUIA
anapat IHM, a takox tumy ABC.

Tabmmns 2 — 3naueHHs cTaTuuHOi P, AUHAMIYHOI Py,
MIIHOCTEH Ta KoedimieHTty K

Mapxka nopouiky (P, H |Pg, uncno nukniB K x10°, 1/c
ACI100 11110 |70 1,56
ACS80 9300 |60 2,44
AC65 8360 |50 3,17
AC50 6460 |40 3,00

Jlist oTpuMaHHS BHUCOKOMIITHUX ajMa3iB BUKOPUCTaHA POCTOBa cucTema Ni-
Mn-C [2]. TIpu onTUManbHUX 3HAYEHHSAX TUCKY Ta TEMIIEpaTyPH B Hill yTBOPIOIOTHCS
MpaBUJIbHI, TAPHO OTPAHEHI KPUCTAIHU, CEPEAHINM BMICT SKHUX B MPOAYKTI CHUHTE3Y
nocsirae 25-30%, a makcumansuuii — 40%. BimoMmo, 1m0 B aJiMa3Hii CUPOBHUHI, sKa
BUJTyY€HA 3 MPOAYKTIB CHUHTE3Y, 3BUYAHHO MICTITHCS 3€pHA, Kl BIIPI3HAIOTHCS 32
r€OMETPHYHUMH TapaMeTpaMH, a Takox 3pocTku [4]. st BUALIEHHS BUCOKOSKICHUX
KPHUCTaJIIB 3aCTOCOBYETHCSI TEXHOJIOTIYHA CXEMa, sIKa BKJIIOYAE BUOIPKOBE (MEXaHIUHE
Ta yJIbTPa3BYKOBE) APOOJICHHS aJIMa3HOI CUPOBHHH, PO3IIJICHHS ii 32 po3MipamMu Ta
dbopMOIO 3epeH, a TaKOoX cemaparlifo 3a MIOPCTKICTIO iX MOBepxHi. MexaHiuHe
JpOoOJIeHHS 31HCHIOETLCA B POTOPHIN ApoOapiii Oe3nepepBHOi 1ii, sAka 3abe3rneuye



BUOIPKOBHII Mpoliec pyHHYBaHHs 3pOCTKIB Ta AePeKTHUX 3epeH. s knacudikarii 3a
pO3MipaMH 3€peH 3aCTOCOBYIOThCS BiOpocuTa KoHCTpykiii IHM 3 BiOpyrouoro
HAaXWJICHOIO JIEKOI0, $Ka OCHAIllEHA CHellaJbHUM MNOKpUTTAM. [lpu 1mpomy
JIOCSITA€ThCS BMICT YACTHHOK OCHOBHOI (Dpakilii B MOPOIIKY KOXKHOI 3€pHUCTOCTI HE
menie 80 %.

JlnHamiyHa MIIHICTH IMUTI(IIOPOIIKIB HOBUX MapOK HaBeJIeHa B TaOHII 3.

Tabmuis 3 — JIlunamiuaa MIIHICTH NITM(GIOPOIIKOB HOBUX MapoK

3epuucricts ACS50 A C 65 AC80
MIOPOIIKY
500/400 15 20 25
400/315 25 30 35
315/250 40 45 70
250/200 45 60 80
200/160 50 70 90
160/125 60 80 100
125/100 70 90 110
100/80 80 100 120

3 ypaxyBaHHSIM BKa3aHUX BJIaCTUBOCTEW anMa3zHuM mutidmnopomikam ACS0,
AC80 mnpucBoena Buma kareropis skocTi. LI mopomku mpu3HaYeH1 i
BUTOTOBJICHHSI 1HCTPYMEHTIB Ha METAJIEBHX 3B f3Kax, $IKl 3aCTOCOBYIOTbCA MpPH
o0poOui OyniBeNbHUX MaTeplajiB, KEepaMiKH, KBapLUOBOTO CKja, BUPOOHHUIITBA
re0JIOTOPO3BIIHUIBKIUX KOPOHOK. Illopomiku BKka3aHUX MapoK MOXYTb OyTH
PEKOMEHI0BaH1 Isl BATOTOBJIEHHS! BUIIPABHOI'O IHCTPYMEHTY PI3HOMAHITHUX BH/IIB,
a TaKOX I BUKOPUCTAHHS MPU BUTOTOBJIECHHI BUCOKOS()HEKTUBHUX KOMIIO3HIIIIHUX
Marepiais.

Bucnogxu. TakuM YHMHOM, 3 MPOBEACHUX JAOCHIDKEHb MOXHA 3pOOUTU
BHCHOBOK, 10 MIITHICTh aJIMa3HUX NLTI(IOPOIIKIB MOYKHA KOHTPOIIOBATH HA OCHOBI
BUMIpIOBaHHA Koe(imieHTy K, skuii Bu3HawaeThcs 3a Qopmynoro 2. Y sKOCTI
amapary, SKUH BHUKOPHUCTOBYETHCS JUISI MEXAaHIYHOI OOpPOOKM TMOPOIIKIB, MOXKE
ciyryBaTtu Buxposuii anapat IHM, a takox tuny ABC.

Oco6mmBocti nopomkie AC50, AC80 (To0To, miaBUIIIEHA MIIHICTh, BUCOKA
130METPUYHICTh, MEPEBAKHO TJHAAKI TpaHi KPUCTAIIB Ta 1H.) OOYMOBIIOIOTH
HEOOXIJTHICTh CTBOPEHHS HOBHX 3B’SI30K, SIKI 3a0e3nedwmsii O HaJliiHEe yTpUMAaHHS
3€peH B IHCTPYMEHTI, a TaKOX MPOBEIEHHS IOCIIIKEHb 3 BHOOPY ONTHUMAaIbHUX
CKJIAJ(IB 3B’SI30K /ISl KOYKHOI 3 BKa3aHUX MapOK.

AnmasHi 3epHa, 110 Bunyckarotbes ¢ipmoro e bipe, 3a nmpuitHsaToro B YkpaiHi
KiIacudikaiiero MOXyTh jaocsraTté MiHOcTI nopsaaky AC200-AC250. Taki mimHi
aJIMa3Hi 3epHA Pa3oM 13 3aIPOIIOHOBAHUM CITOCOOOM (hOPMYBAaHHS Ha HUX Pi3aJIbHOTO
cyOMikpopenbedy, MOXYTh BIAKPUTH  HIUPOKI  TMEPCHEKTUBH  I1IBUIIEHHS
e(eKTUBHOCTI aJIMa3HOTO NLTi(hyBaHHS HAITBEPIAUX MaTepiaiB.
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METO/IUKA OIPEJEJEHUSI ITMHAMHWYECKON
IMPOYHOCTHU 3EPEH AJIMA3OHOCHOI'O CJIOA
INJINPOBAJIBHBIX KPYI'OB

O. Cymiko

AnHOTarus — npobnemMa A(OPEKTUBHOCTH OOpPaOOTKM CHHTETUYECKHUX
cBepxTBepabix MatepuanioB (CTM) ocrtaeTcs Ha AaHHBII MOMEHT JOCTATOYHO
akTyanbHOU. C TENBbI0 TOBBIMICHUS PAOOTOCIIOCOOHOCTH alIMa3HBIX KPYTroB ObLIa
MOCTaBJIeHA 3aJa4ya BBIIBUTH ONTHUMAIbHOE COYETAaHHE MapOK, 3EPHUCTOCTEH,
KOHIICHTpAIlMi  ajJMa3HbIX TIOPOIIKOB C THUIIOM  METAJUIMYECKOW  CBS3KH,
00eCIeuynBarOIINX MUHUMAIBbHYIO T1e(PEKTHOCTh CIICYCHHBIX NIIU(OBATLHBIX KPYTOB
(c TOUYKHM 3peHHUs OMpPENeICHHs YCIOBHM MaKCUMaJIbHOTO COXPaHEHUS LEJTOCTHOCTU
3epeH). B maHHO# paboTe mpHBEIEHA METOAMKA OIPEACICHHS JTUHAMHYCCKOM
MPOYHOCTH 3€pEH aJIMa30HOCHOTO CIJIOS HUIM(OBATBHBIX KPYTOB C IENBIO BBIOOpA
ONTHUMAJIIBHOTO COYETAaHUS CBA30K U TOBBIMIEHUS 3(PHEKTUBHOCTH aJIMa3HOTO
M oBaHUs.



THE TECHNIQUE OF DEFINITION OF DYNAMIC STRENGTH
GRAINS OF A DIAMOND-BEARING LAYER

O. Sushko

Abstract — the problem of the effectiveness of processing synthetic super hard
materials (NTM) remains to this day very relevant. In order to increase the robustness
of diamond circles, the task was to find the optimal combination of grades, grains,
concentrations of diamond powders with the type of metal bond, which ensure the
minimum defect of sintered grinding wheels (in terms of determining the conditions
for maximum preservation of the integrity of the grains). In this paper, the method of
determining the dynamic strength of grains of the diamond-bearing layer of grinding
wheels is given in order to select the optimal composition of the bond and increase
the effectiveness of diamond grinding.



