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CHWJIOBE MOJIE ITPU TOHKOMY KYBOHITOBOMY
IIJII®YBAHHI TETAJIEW TEPTS
3 HOBAX KOMITO3UIIMHUX CILJIABIB
JIJIS TOJIITPA®IYHOI TEXHIKA

Hasedeno pesynomamu 00CniodiceHHs. 6NAUSY HA CKIAO0GI CUll PIi3aHHS
MOHKO20 — KYOOHIMO06020  wini)yeanHsa  Oemanei  mepms 3  HOBUX
KOMRO3UYIIHUX Mamepianie, CMEOpeHux Ha 0a3i wiihysanrbHux 8i0xodie
incmpymenmanvuux cmaneii. 86X6H®T, 4XMHDOC ma 5SX3BIM®C ons
BANCKUX YMO8 pOHOmMU OpYKAPCbKoi mexHiku. Bcmanoeneno 3akonomipnocmi
BNIUBY DEHCUMHUX (aAKmMOpie winihysanus, muny KyOOHImY, 3epHUCMOCmi
ma mamepiany 36’s3Ku KyOOHIMO08020 Kpy2y HA Mexawism gopmysanus
CKa008UX CU DI3AHHA HA PI3AnbHill Kpomyi KYOOHIMOB020 3epHa y 30HI
pizanns mamepiany. BusHaueno OCHO6HI 3anedxcHocmi 00pOONEHHsT HOBUX
BUCOKOWBUOKICHUX —~ KOMUO3UMHUX — CHIABI8  6I0  pedicuMie  npoyecy
KVYOOHIM06020 winighyeanns (weuokocmi 0Oepmants, no3008x#CHb0I nooaui,
weuoKocmi obepmantsa KyOOHIMo802o Kpyay) ma 3epHUCmocmi KyOoHIimogux
3epen 6 incmpymenmi. Pozpobneno pexomenoayii 3 eubopy KyOOHImosux
Kpyeig i pedicumis pisanis O NPOMUCIOB0CMI, WO 3a0e3neuyloms sKicmb
NOBEPXOHL  Mepms  BUCOKOWBUOKICHUX — NIOWUNHUKIE — KOB3AHHA — Onsl
OpPYKapCcvKoi mexuixu.

Knwuoei  cnosa:  xyoounimose — winihy8amHsa,  6UCOKOUIBUOKICHI
KOMNO3UMHI CHAABU, OPYKAPCbKA MEXHIKA.

IMocranoBka npo6Jemu. Bumoru 1o aeraneii TepTs, siKi Npalol0Th B
YMOBax IHTEHCHUBHOT'O 3HOIIYBaHHs, IOCTIHHO 3pocratoTh. Lle 06ymoBitoe
HEOOXIHICTh CTBOPEHHS Ta BJOCKOHAJEHHS ICHYIOUMX TEXHOJIOIiH
BUTOTOBJICHHS JIeTajiel TaKoro THUILy, BKIJIIOYAIOYM CHHTE3 HOBHX BH[IB
MaTepianiB Ta po3poOKy (iHIONIHMX omepamiii TEXHOIOTIYHOTO IpPOIECy
HAJTOHKOI O00poOKM pOOOYMX IOBEPXOHb TEPTA 3 3a0€3MEUCHHSIM
BiJINIOBiTHIX BUCOKHX BHMOT JIO0 SIKOCTi 00p0oOIeHHs (MiHIMAIEHUX 3HAYCHB
rapaMeTpiB IMIOPCTKOCTI IOBEPXOHb R,, MiHIMAJIbHUX CIIOTBOPEHbB, 3HAKA Ta
3HAUEHb 3AJIUIIKOBUX HAIPYKEHb, Ae(EKTIB TOHKOTO MOBEPXHEBOTO IIapy,
IMOWHY 3aJIITaHHS HAaKJIeIy, CTYIEHIo ieopMaltii MeTary y 30Hi 3pi3aHHs
CTPYXXKH MOOJMHOKMM abpa3uBHUM 3epHOM). Lli sikocTi opmyroTs ymMoBH
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MPUOATHOCTI TMOBEpPXHI  OOpOOJNIEHHS UIs  3aJ0BOJICHHS  BHCOKHX
(YHKIIOHATIFHIX BHMOT eKCIUTyaTtallii, 30KpeMa CYTTEBOTO IIiBHUIICHHS
CTPOKIB CITy’KOM MaIllMH Ta MEXaHi3MIB IPYKapChKOi TEXHIKH.

Ha xanp, yci mi muTaHHS HEIOCTATHBO MOCIHIIPKEHI, OCKUIBKH HOBI
KOMIO3HUIIIHI Marepiany (Ha OCHOBI IIIHHMX NDTIQYBalTbHUX BIAXOIIB
IHCTpYMEHTaJNbHUX CTajJel) M JeTanei, sKi MpamioloTh Y SKOPCTKHX
YMOBax eKcIUlyarallii, JIMIIe HEeIIOJaBHO Oyld CTBOpPEHI 1 modvanu
3aCTOCOBYBATUChH Y MPOMHUCIOBOCTI [1-5].

Binomo, 1m0 Ha nmapameTpu 3HOCOCTIHKOCTI OBEPXOHb TEPTS CYTTEBO
BIUIMBAIOTh HE TUIBKM IapamMeTpu LIOPCTKOCTI R, a i, mo He MeHII
Ba)XXJIMBO, (Di3UYHI BIACTHBOCTI TOHKOT'O IIapy MOBEPXOHb 00poOsenHs. L1i
BJIACTHBOCTI (3 TOYKHU 30pYy 3arajbHOi Teopii nutiyBaHHs) 3a0e3MeUy0ThCS
mpu oO0poOIli B3a€EMOIEI0 CHIOBOTO Ta TEMIEPAaTYpHOTO TOJTIB Ha
pizanpHOMY Jie3i 3epHa IMITi(YBaTbHOTO IHCTPYMEHTY.

Y MammHOOYAIBHUX Taly3fX IPOMHCIOBOCTI INMPOKE BH3HAHHS Ta
3HaYHE PO3IMOBCIOMKCHHS OTPHMAaJO0 TOHKE KyOOHITOBE NLTi(pyBaHHS 3
3aCTOCYBaHHSM CcTBOpeHHX y IHcTuTyTi HaarBepmux warepianie HAH
VYxpaiau iMm. B.M. Bakyns iHcTpymMeHTIB Ha 0a3i KyOiuHOTO HITpHIY OOpY
(KHB) [6]. KyOonitoBi umidyBambHi Kpyru 3a0e3Me4yroTh SKIiCTh
00poOIeHHs Ha piBHI aMa3HUX IHCTpyMEHTIB. Ha >kanp, 10 cboroJeHHs He
BUBYEHHI 0COOJIMBOCTI KyOOHITOBOTO 1UTi(hyBaHHS HOBUX KOMIIO3HUTIB.

TakuM YUHOM, IOCIIKEHHSI ITapaMeTPiB CHIIOBOTO MOJIs (CKIaJOBUX
CHJl pi3aHHs) 0pU TOHKOMY KyOOHITOBOMY ULUTi()yBaHHI HOBHUX
KOMITO3MLIIHHUX MarepialiB Ha OCHOBI I[IHHOI BTOPMHHOI CHPOBHHH —
nuti¢pyBanpHEX BigxoiB ctaneit 86 X6HDT, 4XMH®C ta SX3B3MOC — ¢
aKTyaJIbHAM MUTAHHSM, [II0 Ma€ HAYKOBE Ta MPAKTHIHE 3HAYCHHSL.

Mera i 3aBgaHHs AochdimkeHb. MeToo naHoi pobotu Oyio
JOCIHIJKEHHs CKIaJ0BUX cu pizanHd Py, Py, P, npu xyOoHiToBi# 00po6wi
Jetanel 3 HOBHMX KOMIIO3WIIIMHMX CIUIaBiB Ha OCHOBI BiIXoniB
iHcTpyMeHTanbHEX cTaner 86XO6HDT, 4XMHODC Ta 5X3B3MOC 3
Jominrkamu TBepaoro mactuina CaF,, Ta BcTaHOBIIEHHS! BILIMBY 3€PHUCTOCTI
UUTiQyBaNbHOTO KpPYyry, THITy 3BSI3KM Kpyry 1 peXHMIB pi3aHHsS Ha
rapameTpy CHUIIOBOTO MOJIS.

3adauamu naHOTO AOCHTIHKEHHS 0YII10:

1. BukoHaTH cepil0 eKCHepMMEHTIB 3 BH3HAYECHHS CKJIAOBHX CHII
pizaHHs 1Tpum GiHIWHIA MexaHIYHIA 00poOmi 3pa3kiB 3 HOBHUX
KOMIO3HUIIIHAX MaTepiaiiB Ha OCHOBI NUTiI(yBaTbHUX BiIXOJIIB.

2. BusHaumTH XapakTep BIUIMBY 3€pHHCTOCTI  KyOOHITOBOTO
T yBaJbHOTO KPYyry Ta THUILy 3B’SI3KM KPYry Ha IapaMeTpH CHIIOBOTO
TIOJIA.
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3. BcTaHOBUTH BIUTMB PEKUMIB Pi3aHHS HA MapaMeTPH CHIIOBOTO MOJIS
IIpU TOHKOMY KyOOHITOBOMY NUTi(yBaHHI JOCITiIKyBaHUX MaTepialiB.

4. Y3aranpHATH OiepKaHi pe3ylbTaTH Ta 3pOOUTH BUCHOBKH.

5. CpopmyrroBaTs IPaKTHYHI peKOMEHIAMIT TSl IPOMFICIIOBIIIB.

PesyabTaTH gocaigxkensb. ExcrepuMeHTanbHe BHBYEHHS CHIIOBOTO
nonsd, 30KpeMa, CKIaaoBux cua pisanns P,, Py, P, mpm ToHkomy
KyOoHiTOBOMY 1LTIQyBaHHI Jerayeidl TepTs 3 HOBUX KOMIIO3UIIHHUX
CIUIaBiB, BUKOHYBAJIOCH 3TTHO 3 METOIUKOI0, HABEJICHOIO Y poboTax [5, 6].

Sk Bke BiI3HAYAJIOCh BUILE, CHIIM Pi3aHHs IpU NUTiIQyBaHHI METaJiB €
JDKepeNiOM BHUHHMKHEHHS Y 30HI pI3aHHA BHCOKMX TeMIIEpaTyp Ta
3aJIMIIKOBUX IUIACTUYHUX JedopMaliil y IMOBEpXHEBUX IIapax BUPOOYy.
Cwiyn pi3aHHs npH LUTIYBaHHI 3aJeXaTh BiJ MITHOCTHUX XapaKTEPHUCTHK
00po0OITIOBATEHOTO Matepialy, CKIagy KyOOHITOBOTO Kpyry Ta peKHMiB
uuridyBaHHs [6].

Jiss  yTBOPEHHS CTPYXKH pi3ajbHI KPOMKH KYyOOHITOBHX 3€pcH
BIABIIOIOTBECSA Yy MaTepian Jetam 1 Ha oOpoONIOBaNmbHIN MOBEPXHI
YTBOPIOIOTHCS KAHABKHU Y HAIPSAMKY PYXY KpYTy.

3rigHO 3 pI3HEMH JOCTIDKCHHSAMH TPOIECIB MIKpOpi3aHHA Ta
uutihyBaHHs, BCTAHOBJCHO, IO MpPU MaJHX TIMOMHAX BIABIIIOBAHHS
KyOOHITOBOI'O 3epHa BiZI0yBa€eThCs IIacTUUHE AeopMyBaHHs Oe3 3pizaHHs
CTPYXXKH — BHIABIIOBaHHSI MaTepiaidy 3 OOKIB PHCKH BiJl MPOXOPKEHHS
3epHa; Jmie npu riuouHi BrasneHHs 0,06—-0,1 MKM MOYMHAETHCS MPOLIEC
YTBOPEHHS CTPYXKKH Mepell pizalbHUMHU 3epHamu [6]. Y 3B'I3Ky 3 THM, L0
KyOOHITOBI 3epHa HLTI(PYBaIBHOTO KPYT'y 3HAXOSITHCS HA 3HAYHIN BiJICTaHI
OJHE BiJl OJHOTO 1 JUIA METAJEeBHUX MarepialliB [iarpaMH po3TITy NpH
OJTHAKOBMX IIOBTOPHHMX HABaHTAXKCHHSX CIIBIAJAIOTh 3 Jliarpamoro
PO3BaHTAXXEHHSI, TO NMPYKHIH CTaH METaTy MOXXHA PO3IIIAIATH K PE3yJbTaT
CHIIOBOI Jii MOOAMHOKOTO 3€pHA.

3MIiI[HEHHST TIOBEPXHEBOIO WIApy € pPEe3yJbTaTOM HOPMAJIbHOL
CKJIaJI0BOi CHJIM pi3aHHA. ToMy CTYHiHb HaKiIemy IpUOIM3HO MOXeE
XapaKTepU3yBaTHCh BEJIMYMHOK HOPMAIBHOI CKJIAJI0BOI CHJIM Pi3aHHs, L0
NpUMagae Ha TOOJAMHOKE 3EpHO. BanOByloqI/I 10 pi3anLHi 3epHa
KyOOHITOBOTO KpYTY 3HAaXOJATHCA HA OAHAKOBiH Bimcrami Ly onge Bifl
OJIHOT0, MO’KHA BBa)KaTH, 110 KOX)KHOMY 3€pHY BIJIOBIJa€ oA qu Toni
KUIBKICTh Pi3aJibHUX 3epeH M Ha IJIOIII KOHTaKTy Kpyry 3 Bupobom F =
Ly-B 6yzae piBHO¥O:

m=F,, = Ly-*B/l,’, (1)
ne B — mmpuna nurigyBanHs, MM; Ly — TOBKXHHA TyrM KOHTAaKTy, MM (IU1s
miockoro mtidysanns Ly = D + t); |, — gakruuna Binctans mix sepHamuy,
MM; M — KUIBKICTh Pi3aJIbHUX 3€peH, M0 NMPHUNaJa€ Ha OJAWHHMINO IO
kpyra; D — niamerp nnnidysanns, mm; t — rmubuHa nuTipyBaHHS, MM.
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Bincranp Mixk 3epHaMu |, Moxe GyTH BH3HA4eHA €KCIICPUMEHTAIIBHO.
JUis neskux 3epeH, 30KpeMa, Juid KybiuHoro Hitpuny Oopy (KHB), |
po3paxoBaHa, CKCIEPUMEHTAIBHO YTOYHEHa 1 BHKOPHCTOBYETHCSA IPH
JOCITIHKEHHSAX CHIIOBOTO TOJIA [6].

3 ypaxyBaHHSAM IIbOTO OynMH BHKOHAaHI BCEOIYHI MOCIHiIKEHHS.
3Ha4yeHHs MTUTOMEX (BigHeceHHX 10 10 MM MIMPUHE KPYTY) TAHTCHII1aIBbHOT
Ta HOPMaJbHOI CKJIaJOBUX 3yCWJIb Di3aHHS HaBeleHO y Tabmumipsix 1-3.
Awnaniz pesynpTariB Juis 000X BHUIIB MaTepialiB IoOKa3ye, IO 3i
30UIbIICHHAM TNIMOWHM 1UTIQYyBaHHS HOpPMalbHa Ta TaHTEHIlaJbHA
CKJIaZ0B1 3yCHJUIS pi3aHHS 3aKOHOMIPHO 3pocTaroTh. Lle mosicHroeThes sk
30UIBIICHHSM HaBaHTA)XEHHS, 1110 MPHIIAIA€ HA TIOOMHOKE pi3ajibHE 3€PHO,
TakK 1 30IBIIEHHSM KIIBKOCTI 3€peH y 30HI KOHTAKTy HUTi(yBaIbHOTO KPYTy
3 BUpoOOM. Takox HEOOXiJHO 3BEpHYTH yBary Ha BXIUBHU pe3yNbTaT,
OTPUMAHHH TIPU [OOCHIIKEHHI TOHKOTO KyOOHITOBOTO TMUTi(hyBaHHS
IIMPOKOI TaMH BUCOKOJICTOBAaHUX KOMIIO3HLIHHMX CIUIABiB, a came: HpH
JOCUTH 3HAYHIH 3MiHI peXXMMIB pi3aHHS (HAIIPHUKIAA, TTHOWHA NUTi(yBaHHS
t; y 10 pa3iB — 11t BCbOTO KOJa TECTYBaHHS) CITiBBIAHOIICHHS CKJIAJIOBHX
cun pizanHa Py/P, 3ammimmaeThcst cTaOUMBHUM 1 HE3alEXKHO Bil MapKu
KOMITO3UTY 3HaxoauTbcss y Mexax 1,21-1,80 (mns marepiany Ha OCHOBI
86X3B3H®T) Ta 1,13-1,49 (nns criaBy SX3B3M®C), To6TO 3MiHM [IHOTO
MMOKa3HWKA HE MEPEeBHINYIOTh po30ikHOCTI y 12-25 %. lle cBiguuTh mpo
CTaOlIBHICTH  O€3MOCepeIHbO  MPOILECIB  pi3aHHS MPU  3aCTOCYBaHHI
KyOOHITOBUX IHCTPYMEHTIB 1 camMe B IJbOMY BHSIBJISIIOTBCS IIEPEBArd TOHKOTO
KyOOHITOBOTO LLTI(yBaHHS, MOPIBHSHO 3 aOpa3rBHOIO 00poOKoIo [, 8].

KpiMm TOro, 30UMBIIEHHS Yy CKJIadi KOMIIO3WTIB TAaKHX JIETYFOUHX
€NIEMEHTIB, SK BOJNb(ppaM, MONIOCH Ta BaHA/IH, a, BIAMIOBIIHO, CYTTEBA 3MiHA
MEXaHIYHUX XapaKTePUCTHUK OOpOOTIOBAaHWX MaTepialiB 3 OXHOYACHUM
TIOTipIIEHHsM OOpOOIFOBAHOCTI X pi3aHHAM HE BHKJIHMKAE 3HAYHUX 3MIiH y
CIIBBiIHOIIEHH] cKIanoBuX cui nutidysanns Py/P,. IlIsumre 3a Bee, 1ie sABuIIe
HAWBIPOTI/IHIIIE TAKOXK MOXKe OyTH IOSCHEHO OLIBII BHCOKOO 3[ATHICTIO JIO
pi3aHHs KyOOHITOBUX 3epeH uUI(yBaJbHOrO Kpyry 1 BIiIIOBIAHMMHU
nepeBaramMu KyOOHITOBOTO HUTi(hYyBaHHS BHCOKOJIETOBAHMX
Ba)KKOOOPOOJIFOBAaHUX KOMIIO3UTIB Ha OCHOBI BIJIXO/IB I1HCTPYMEHTAJIbHHX
cTasield, TOpIBHSHO 3 TOHKMM aOpasuBHMM LUTIQyBaHHSIM Kpyramu 3
HaUTOCTpimmx adpa3uBHUX 3epeH KapOiay KpeMHito 3eneHoro [6, 9].

3a3Ha4yeHi 3aKOHOMIPHOCTI 30epiraroTbesl sl KyOOHITOBUX KPYTiB Ha
pi3HMX 3B’si3Kax (emacTuyHa OakeniTHO-rymMoBa bpl um sxopcTka MerasneBa
M1). [Jlo peui, me cBigUUTH NP0 OO’€KTHBHY €IHICTH OTPUMaHHX
3alIeKHOCTEH 1, OUIbIE TOro, IOBHICTIO 30ira€TbCcs 13  3arajJbHUMH
HOJIO>KEeHHsIMU Teopil uutidysanns [11, 15].
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Tabauys 1

Tumomi cunu pizanns npu nIOCKOMY KyOOHIMOo8oMy wilighyeanHi

cnaasy 86X6HOT+ 5%CaF,

I'mubuna

XapakTepUCTHKA KPYTY

TihyBaHHS 1O 200% 32X 16 MM

im0y BepcTarty| KHBEM14bp1 100% KHEM14M1 100%
b, MM P, Hiem | Py,Hlem | PJ/P, | P, Hlem | Py, Hlem | P/ P,
0,005 18,5 22,4 1,21 20,4 30,1 1,47
0,01 22,3 35,2 1,58 25,6 39,2 1,53
0,02 45,6 75,5 1,66 53,7 75,5 1,40
0,05 135,7 245,3 1,80 145,5 180,6 1,24

Tpumimka: Bepcratr — FF-350 “Abawerk” (®PH); pexxumu muridyBaHHs: MIBHAKICTH
Kpyry — 25 m/c; mo3noBxHs noxaya — 0,1 Mmm/moaB. xin; 06podka — O6e3 0XOI0HKEHHS

Tabauys 2

THumomi cunu pisanus npu RIOCKOMY KYOOHIMOBOMY WAIDYEAHHI CNIABY

IXHM®C+ 5%CaF,

I'nmubuna XapakTepUCTUKa KPYTy
nutidyBan-
HS 110 J'IiM6y 200X 32X 16 MM
Beperary t, KHBM14Bp1 100% KHBEM14M1 100%

MM P, Hlem | Py, Hiem P,/ P, P, Hlem | Py, Hlem P,/ P,
0,005 14,4 19,2 1,33 19,3 194 1,01
0,01 23,2 331 1,42 34,2 39,5 1,15
0,02 38,3 58,5 1,53 58,1 58,3 1,01
0,05 112,6 127,6 1,13 118,6 129,7 1,09

Tpumimka: Bepcrar — FF-350 “Abawerk” (®PH); pexxumu 1uridyBaHHs: MIBUAKICTH
Kpyry — 25 m/c; mo3noBsxHs nojgada — 0,1 MM/moB. Xix; 0O6pobKa — Oe3 0X0NOKEHHS

Tabauys 3

THumomi cunu pisanus npu nIOCKOMY KYOOHIMOBOMY UNI(DYEAHHI CNIABY

SX3B3M®DC+ 5%CaF,

XapakTepucTika Kpyry

I'mubuna

nuridysan- 200% 32X 16 MM

HsI IO JTIIMOY

bepetay t, KHEM14Bp1 100% KHEM14M1 100%

MM P,Hicw | P, Hiem | PJP, | P, Hiem | P, Hiem | PJP,

0,005 15,2 20,1 1,32 20,5 20,4 1,00
0,01 25,4 35,3 1,39 35,3 40,2 1,14
0,02 40,3 60,2 1,49 60,2 70,3 1,16
0,05 115,5 130,7 1,13 120,6 131,7 1,09
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Tpumimka: Bepcratr — FF-350 “Abawerk” (®PH); pexxumu muridyBaHHs: MIBHAKICTH
Kpyry — 25 m/c; mo3noBxHs noxaya — 0,1 Mm/moB. xin; 06pobka — O6e3 0XOI0HKEHHS

IIpu kyOoniTOBOMYy muTiQyBaHHI BHUKOPUCTAHHS IpiOHO3EPHHUCTHX
KpYyriB Ha enacTH4Hii 3B’sa3ui  bBpl Takox 3HMXKYE BEIUYUHU
TaHTCHIIAJIbHOI Ta HOPMalbHOI CKIaMOBUX CWIM pizanHHs (Tabm. 1-5). Lle
TIOSICHIOETHCS OIJIBIIIOI0 TIPYXKHICTIO OaKeJITHO-TYMOBOI 3B’ SI3KH, MOPIBHSHO
3 MeTaneBor M1.

Jnist po3paxyHKy HaBaHTa)KEHHs Ha OKpeMe 3epHO OyJI0 IIPUKUHSTO, 110
y Tpoleci CTPY)KKOYTBOPEHHs NpHiiMae ydacTb y cepenHbomy 0,1 Bcix
3epeH, SKi 3HaXOIAThCS Ha epudepii Kpyry, ToOTO:

m = 0,1-Ly-B/l,% (2)

3 eKCIIepUMEHTAJIbHUX NaHuX (Tabu. 4, 5) BHOHO, IO TPH TOHKOMY
KyOOHITOBOMY MUTi()yBaHHI HaBaHTAXKCHHS, IO NPHUIIAJae Ha OJHE 3€PHO,
3poctae myxke iHTeHCHMBHO a0 rinubmau 0,012 mMm. Ilpm momampmomy
30UTbImICHHI  TMUOWHW — nutiQyBaHHA ~ BeIMYMHA  PO3PAxXyHKOBOTO
HaBaHTA)KCHHS He3HauyHa. ToMy mojanbiie 30UTbIICHHS CHI pi3aHHA
NOB'i3aHE, B OCHOBHOMY, TUIBKH 31 30UIBIICHHAM KIUIBKOCTI pi3ajbHUX
KyOOHITOBUX 3€pEH y 30HI KOHTAKTY HLTI(QYyBaIBLHOTO KPYTYy 3 BUPOOOM.

[lpn BHKOpHCTaHHI €NACTHYHHMX 3B’S30K, HAIPUKIAJ], OaKeliTHO-
rymoBux bpl, HaBaHTa)XeHHs Ha OJIHE 36PHO MEHIIE 3aJeKHUTh Bijl ITHOUHU
pizaHHSL.

Tabnuys 4
Po3spaxynkose naganmagicenHs Ha OKpeme pi3anbHe 3epHO Kpyey
npu KyOOHImMo8oMYy winihy8anti 3pasKie 3 KOMHOSUYIUHO20
cnaagy 86X6HPT + 5%CaF,

[ubnna XapakTepucTika Kpyry
. JloBxxuHa
nuTipyBaHHS fyra
10 1iMOy KOHTaKTYy KHBEM14bp1 100% KHEM14M1 100%
Bepcrary t,
Ly, Mmm
MM m | PmH|PL,H| m | Py,H| P,H
0,005 0,80 465 0,025 | 0,041 | 237 | 0,085 | 0,085
0,01 1,1 675 0,030 | 0,050 | 348 | 0,127 | 0,097
0,02 1,6 910 0,051 | 0,066 | 426 | 0,186 | 0,210
0,05 2,7 1550 | 0,078 | 0,093 | 780 | 0,255 | 0,325
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Tpumimka: sepcratr — FF-350 “Abawerk” (®PH); pexxumu muridyBaHHs: MIBHAKICTH
Kpyry — 22 wm/c; mo3nomxkus mopaya — 0,1 mm/mozas. xix; B — 10 mm; oxonomkenus — 3%
PO3YHH COJ0BOI eMyIbCil

Tabauys 5
Pospaxynkose nasanmasicents Ha OKpeme pisaibHe 3epHO Kpyey npu
KYOOHImMosoMy winighyeanHi 3pasKie 3 KOMNO3UYitiHo20
cnnagy 4XHM®PC + 5%CaF,

XapakTepucTika Kpyry
I'mubuna
. JloBxxuHa
nutiyBaHHS
10 MGy Ayra 400X 32X 16 mm 200% 32X 16 mm
t KOHTaKTy
Bepc;‘;:y w Ly, MM KHB25Bp] 100% KHBEM14Bpl 100%
m | P Pl omo | euH | PLE
0,005 0,80 10 2,6 4,2 465 0,017 | 0,028
0,01 11 14 29 4,9 675 0,025 | 0,037
0,02 1,6 22 31 57 910 0,032 | 0,044
0,05 2,7 38 3,7 7,4 1550 | 0,043 | 0,063

IIpumimka: Bepcratr — FF-350 “Abawerk” (®PH); pexxnmu nutidyBaHHs: MIBHIKICTH
Kpyry — 25 wm/c; mo3noBxkus mopada — 0,1 mm/moas. xim; B — 10 mm; oxonmomkenus — 3%
PO3YMH COIOBOT eMyIIbCii

[Ipy muripyBanHi ApiOGHO3EPHUCTIMH Kpyramm 3HaueHHsA P, Ta Py,
npubmmszao 'y 100-150 pas3iB  meHmi, HDK TOpu  OoTidyBaHHI
KPYIHO3EpHUCTUMHU Kpyramu (tadu. 5). TakuMm 3HaYHUM 3MEHIICHHSIM
HOPMaJIBHOI ~ CKJIaJI0OBOT 3YCHJUIS  pi3aHHSA IIOOAMHOKHM 3E€pHOM 1
TIOSICHIOETHCS, B OCHOBHOMY, 3HM)KEHHS CTYIICHIO 3MIIIHEHHSI TOBEPXHEBOTO
mapy # yMOB TOKpamieHHs ()OpPMYBaHHS MiHIMAJIbHOI IIIOPCTKOCTI
TIOBEPXOHb 0OpOOJIEHHs JeTaneil TepTs 3 HOBUX KOMIIO3UTHHX MaTepialiB
[5, 7-9] npu BUKOpHCTAaHHI APIOHO3EPHUCTHX KyOOHITOBUX iHCTPYMEHTIB.

BucHoBkn. 3 TOukM 30py (OpMyBaHHS TOTJAAIB Ha MPOIECH
YTBOpPEHHS yMOB 3a0e3ledeHHs AKICHHX IIOKa3HHKIB  TIOBEPXOHB
00pobneHHs Aetanell TepTs BHUCOKOIMIBHIAKICHUX JIPYKApChKUX MAIHH,
BIIEpIlle BUKOHAHO JIOCHI/PKEHHSI CHJIOBUX IApaMeTpiB IOJIsI P TOHKOMY
KyOoHiTOBOMY TTipyBaHHI JeTanell TepTs 3 HOBUX KOMITO3UIIIHHUX
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CIUIaBiB, SKi CHHTE30BaHI 3 YTHII30BaHMX OUTIQYBAJFHUX BiAXOIIB
IHCTPYMEHTAJILHUX JICTOBAaHUX CTaJIeH.

Jis 3a0e3medeHHs] BHUCOKHX BHMOT IO SIKOCTI BHPOOIB 3 HOBHX
KOMIIO3UTHUX MartepialliB HEOoOXigHO BpaxoBYBAaTH, IO HaHKpamii
MTOKA3HUKH (3 TOYKH 30pYy il CHIOBUX (PAKTOPiB IpoOIIeCy TOHKOI 00poOKH,
30KpeMa, CKIaJoBUX cHil pisaHHst P, Py, P,) rapanTye 3acTocyBaHHS
IHCTpYMEHTIB Ha OCHOBI KyOiuHoro Hitpuny 6opy (KHB) na GakemitHO-
rymoBiit 38’s3ui (bpl), siki MatoTh 3epHHUCTICTE — 14-20 MKM.

JocnipkeHHsT NOKa3anu, IO CYTTEBO BIUIMBAIOTh Ha MapaMeTpu
SIKOCTI TIOBEPXOHb KyOOHITOBOrO OOpOOJICHHS pexumu pizaHHsa. [lis
MPaKTUYHHX LiJeH OTPUMAHHS CTa0iMbHUX Ta BUCOKHX Pe3yibTaTiB (100
napaMeTpiB SIKOCTI TOBEPXOHb OOpOOJeHHsS) 3abe3leuye BUKOPUCTAHHS
HACTYIHHUX peXWMiB pizaHHS: nnripyBanpanit kpyr KHBEM14bpl 100 %;
OIBUIKICTE Kpyry — 25 w/c; mo3moBxkHs momawa — 0,1 Mm/monB. Xirm;
mupuHa nutidpysansas (B) — 10 mm; oxomomkennst — 3 % po34YMH COROBOI
eMYJIbCIi.

[omampmi  OOCHIMKEHHS  TPOLECIB  TOHKOTO  KyOOHITOBOTO
nuTiyBaHHS HOBHX BHCOKOJIETOBAHMX KOMIIO3WTHHX MaTepiajiB JOILIEHO
BUKOHYBaTH /ISl BUBYEHHs 3HauYe€Hb MHUTTEBHX KOHTaKTHHX TeMIIEparyp
uuTigyBaHHS y 30HI pi3aHHsA. Y MO€AHAHHI 3 Pe3ylbTaTaMU CHUIIOBOTO I1OJIS
BceOiuHE BHUBUEHHS TEMIIEPAaTYpHOrO TMOJs Ha pi3albHIH  Kpomii
KyOOHITOBOI'O 3€pHa NpH TOHKOMY MUTi(QyBaHHI JO3BOJHMTH OTPHMATH
00’€KTHBHI HapaMeTpH SKOCTI HOBEpXOHb OOpOOJIEHHs i, mepil 3a Bce,
TaKUX BOXJIUBUAX (PAKTOPIB, K MIHOMHA Ta CTYIIHb HAKJIEI, TIMOWHA HOTO
3aJTaHHS, PIBEHb BAMIIKOBHX HAaNpyXeHb Ta iX 3HaK (pO3TATy 4YH
ctucky). Lle mo3BoMUTh MpU3HAYATH TaKi PEKUMH TOHKOTO ILTi(QyBaHHSI,
sKi 3a0e3redaTs OTpUMaHHA HEOOXiTHUX ITapaMmeTpiB 3HOCOCTIHKOCTI Ta
PEMOHTO3IaTHOCTI MPH X eKCIUTyaTalil B yMOBaX )KOPCTKUX HABaHTAXXCHB.
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T'ABPUIILI Oner AHaTOMHOBIY — JOKTOP TEXHIYHUX HAYK, IIpodecop,
IekaH (akyiabTeTy MEHEIDKMEHTY Ta MapKeTHHry HarioHaisHOrO
TEXHIYHOTO YHiBepcuTeTy YKpainu «KuiBCbKHIA MOMITeXHIYHIHA iIHCTHTYTY.

HaykoBi inTepecu:

- IHHOBaIIIMHI TEXHOJIOTIi MaTUHOOY1yBaHHS,

- (biHIIIHI METOU MPeH31HHOT 00POOKH NOBEPXOHb JCTaJICH.

I'ABPUII Anatomiii [TanoBuY — JOKTOp TEXHIYHUX HAYK, podecop,
TOJIOBHUI1 HAyKOBHH CHiBpOOITHUK BupaBHUYO-TIONIrpadiyHOrO iHCTUTYTY
HamionanmeHOro  TexHiyHOro  yHiBepcutery — Ykpaimm — «KwuiBchkuit
MOJIITeXHIYHUHN IHCTHTYTY.

HaykoBi inTepecu:

- Teopis mpoleciB nuTiQyBaHHS;

- ¢iHimHI Meromm OOpOOJEHHS MarepialiB 31 CHEIiadbHUMHA
BIIACTHBOCTSIMH.

KHWPUYOK TIlerpo OrekciioBud — JOKTOp TEXHIYHMX HayK,
mpocecop, JUPEKTOP Bunasauyo-nosirpadigHoro IHCTUTYTY
HamionaneHoro  TexHidyHoro  yHiBepcutery  Ykpainu  «KuiBcbkuit
TIOJTITEXHIYHUN THCTUTYT.

HayxoBi inTepecu:

- TEXHOJIOTIS MOJIrpadivHOro MaIMHOOY IyBaHHS;

- IOBEPXHEBA 03/100/II0BAbHO-3MIIIHIOIYA 00pO0OKa AeTaei.

POIK Tersina AmaroniiBHa — JOKTOp TEXHiUHMX Hayk, Ipodecop,
npodecop kadenpu penporpadii BupaBHMHO-TIONITpadivHOTO IHCTUTYTY
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HamionameHoro  TexHiyHoro  yHiBepcutery — Ykpaimm — «KwuiBchkuit
MOJIITEXHIYHUHN IHCTHTYTY.

HayxoBi inTepecu:

- CHHTE3 HOBUX KOMITO3UIIIHHUX MaTepiais;

- TeXHOJIOTisl BUPOOHHIITBA MaTepiaiB.

BILIOK Omnist FOnifBHa — KaHAWAAT TEXHIYHUX HAYK, CT. HAYKOBHM
CHIBpOOITHUK, CTapmMi BUKIaAad Kadenpu penporpadii BupaBHHYO-
nojirpagiyHoro iHCTUTYTy HallioHambHOrO TEXHIYHOTO YHIBEpCHTETY
Vxpainu «KuiBCbKHUH TONITEXHIYHUI IHCTUTYTY.

HayxkoBi inTepecu:

- CHHTE3 HOBHX KOMITO3HMLIIHUX MaTepialis;

- (pi3mKO-MeXaHIUHI BIaCTHBOCTI KOMIIO3HTIB.

CratTs Hajiinua 10 peaakiii

I'aspum O.A., I'apum A.IlL., Kupnuok I1.0., Poik T.A., Bimok FO.IO.
CuiloBe mojie IpH TOHKOMY KyOOHITOBOMY HUTi(pBaHHI Jeraneil Tepts 3
HOBUX KOMIO3UIIHUX CIUIABIB /jIst HOMirpadiyHoOT TeXHIKH

I'agpum O.A., T'apum A.Il., Kupuuox II.A., Poux T.A., Bumiok
FO.FO. CmnoBoe mone mpu TOHKOM KyOOHHTOBOM MUTH(OBAHWUH JeTaiei
TPEHHUsT U3 BBICOKOJETHPOBAHHBIX KOMIO3HMIHMOHHBIX CIIJIABOB  JJIS
NoJUTrpapuIecKod TEXHUKU

Gavrish O.A., Gavrish A.P., Kirichok P.A., Roik T.A., Vitsyuk Y.Y.

The force field for fine grinding cubonit friction components of high-
composite alloys for printing machines

YK 621.923.6: 621.318.4: 621.002.3

CuJjioBoe noJie NpU TOHKOM KyOOHHUTOBOM HLIH(OBAHMM deTaneii
TpPeHHs M3 BBICOKOJETMPOBAHHBIX KOMIIO3MIIMOHHBIX CILUIABOB ISl
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nosurpaguyeckoii texunkun / O.A. Tappum, A.IL. Tapum, TL.A.
Kupnuok, T.A. Pouk, }0.1O. Buniox

[IpuBeneHsl pe3ynbTaThl MCCICAOBAHUS BIHMSHUS HAa COCTABISIOIINE
CHII pe3aHysi IpH TOHKOM KyOOHHTOBOM HUIM(OBAHWHU JeTajeld W3 HOBBIX
KOMIIO3WITMOHHBIX MAaTepHaloB, CO3JAHHBIX Ha 0a3e NUIHN(OBATBHBIX
0TX0J0B HHCTpyMeHTaNbHBIX cTaseit 86XO6HDT, 4XMH®C u 5X3B3MOC
JUIA  TSOKETBIX  YCJIOBHI pabOThl TICYATHON TEXHHWKH. Y CTAHOBIICHBI
3aKOHOMEPHOCTH BJIHMSHHUS PEKUMHBIX (DaKTOPOB HUTH(GOBAHUS, THUIIA
KyOOHHTa, 3¢pHUCTOCTH KYOOHITOBOTO MHCTPYMCHTA M MaTepUayia CBA3KH,
KyOOHITOBOTO Kpyra Ha mapaMeTpsl KadecTBa 00pabaThIBacMBIX
MMOBEPXHOCTEH C y4eTOM MEXaHH3Ma (POPMHPOBAHHUS COCTABIISIONIMX CHIT
pe3aHuss Ha pexylied KpoMKe KyOOHITOBOIO 3¢pHa B 30HE pE3aHUsA
Matepuana. OmpeneneHsl 3aBUCHMOCTH 00pa0aThIBaeMBIX ITOBEPXHOCTEH
HOBBIX BBEICOKOCKOPOCTHBIX KOMIIO3UTHEIX CIIABOB OT PEKHUMOB TpoIiecca
KyOOHHTOBOTO HUIH(OBaHUSA (CKOPOCTH BpAICHHS, MPOTOIBHAS ITO/AYa,
CKOpPOCTh BpAlIeHUs KYOOHHUTOBOTO Kpyra W 3epHHCTOCTH KyOOHHTOBBIX
3epeH B HMHCTpyMeHTe). Pa3paboTaHBl peKOMEHOAIMH IO BEIOOpY
KyOOHHTOBBIX KPYrOB H pPEKHMOB pe3aHUs I TMPOMBIIUICHHOCTH,
KOTOpBIE 00€eCcreunBaroT Ka4eCcTBO MOBEPXHOCTH TpEeHUs
BLICOKOCKOpOCTHLIX TOAIIUITHUKOB CKOJIBXXCHUS OJIA He‘laTHOﬁ TCXHUKH.

KiawueBble ciaoBa: kyOOHHTOBe NUIA(OBAHMS, BBICOKOCKOPOCTHBIC
KOMITO3UTHBIE CILIABBI, IIeYaTHAs TEXHUKA.

V]IK 621.923.6: 621.318.4: 621.002.3

The force field for fine grinding cubonit friction components of high-
composite alloys for printing machines / O.A. Gavrish, A.P. Gavrish,
P.A. Kirichok, T.A. Roik, Y.Y. Vitsyuk

In the article we present the research results concerning an influence
of cutting forces rectangular components at cubonit grinding of friction
pieces of new composite materials on the base of grinding alloy tool steels
wastes type of 86X6HDT, 4XHMH®C and 5X3B3M®C for heavy
operating conditions of printing machines have been presented. The
regularities of an influence of fine grinding parameters, type of cubonit
grain, discs material of bond for mechanism if formation of cuttings by
diamond grain top have been determined. Moreover, we define the
dependence of surface roughness for new high-alloy composite alloys for
regimes cutting of cubonit grinding process (rotation speed, line speed,
rotation speed of cubonit disc, depth cutting and granulocyte diamond disc).
We make the recommendations of how to choose diamond discs and cutting
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parameters for industrial purpose which meet demand to quality of friction
surface of high-speed bearings for printing machines.

Keywords: kubonitove grinding, high-alloy composite, printing
machinery.
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