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Anomauin. O0HuMm i3 0cHOGHUX cnodcugauis Oemaneti 3 BIIKM siensembcs agia-kocmiyna eanysi, asmomoo6ine6yoysants
ma Mawunobyo0yeanus. Ane 0OHUM 13 CIPUMYIOUUX GAKMOPOM Oilb WUPOKO20 6NPO6addceHHs upobie 3 BIIKM
SABNEMBCS IX BUCOKA 8APMICMb, He MEXHONIO2IYHI Y 8U20MOGIeHI, MaK sIK npu MexaHiunii oopooyi demaneti 3 BIIKM
CMUKAIOMbCA 31 CKAAOHICMIO OMPUMAHHA BUCOKOI AKOCMI 00POONIOBaHUX NOBEPXOHb, HUZLKOIO MENIONpPOSIOHICIIO
BIIKM 6 pesynvmami woeo 6i00ysaemvcs Manuil 6080 menia 3 30HU PI3AHHA I K HACTIOOK Meniosa 0ecmpyKyisn
obpobniosanoeo mamepiany. Ocobausocmi obpobku pizannam BIIKM noxasyroms, wo nepeHic 3aKoHOMipHOCHmel
PDI3aHHA Memainié Ha OaHULl 8UO MAmMepianie HeMoXCIUugUl y 38'a3Ky 3 anizomponiero enacmusocmeil BIIKM i ax nacniook
HeoOXiOHe gcebiuHe 00CNIONHCEeHH Npoyecy PI3AHHA YUX Mamepianie, CUNO8UX | MENI08UX A6UlUY, 3HOCY THCIPYMEeHm).
Tinvku Ha yiu 0a3i Modxcauee nidgueHHs AKOCMI 00pobKu 0anozo eudy mamepianis. B pobomi poszisiHymi numaHHs1
smenuenns enepeozampam npu pizanni BIIKM incmpymenmom 3 Ouckpemno mooughikosanumu pooouumu no8epxXHAMU.
Kniouogi cnosa: npoyec pizanus; 6010KHUCTIE ROAIMEPHI KOMNOZUYILHI Mamepianu; AKiCmMb NOBEPXHI; NUMOMA eHep2is
PI3aHHA; MEepmA.

Peanizanis koHmeniii eQpeKTUBHOTO pi3aHHs 3a0€3MEUyEThCS MOETHAHHSIM BUCOKOI MUTOMOI
CHeprii pi3aHHs 3 MiHIMAILHUMH eHepro3arparamu [1].

B sikocTi eHepreTHYHNX XapaKTEPUCTUK MPOLeCy BiOpaLiiHOTO pi3aHHs PO3IIISAA€THCS poOOTa,
sIka BUTPAYa€ThCS HA Pi3aHHs, TEPTS 10 IMEPEHIi Ta 3aaHii MOBEepXHi iHCTpyMeHTa [2, 3].

A=App+ Ay + Ay @)

Tak sk MeTor0 poOOTH € MOCHIDKEHHS TMpare3laTHOCTI pPi3aIbHOTO 1HCTPYMEHTY 3
MOJU(IKOBAHOIO POOOYOI0 TOBEPXHEI0 Yy BUITISAAI JUCKPETHUX JUISHOK 3 pEryJsipHO
pO3TalIoOBaHUMHU HAa HUX TJI00yJaMu MOPIBHSHO 3 PEKOMEHAOBAHUMH IHCTPYMEHTAMU 3 CYITHHUM
MOKPUTTSIM, TO BBAXAEMO, IO pi3aJibHI IHCTPYMEHTH, SIKI BHKOPHCTOBYIOTHCS B JIOCIIIPKEHHSIX
MaKOTh OJIHAKOBI MEPEIHI Ta 3aHi KyTH. 3BIJICH MOXHA TPUIYCTHTH, WO Ay, Ta Arpq OyayTh
onHaKkoBi. ToMy po3paxyHKH MPOBOAMMO I10 POOOTI, SIKa BUTPAYAETHCS HA Pi3aHHS.

3rigHo puc. 1 [2] B omHOMY MK KomuBaHb T yac pi3aHHs ckiangae T.. [Ipu Bukopucrani
IHCTPYMEHTY 3 CYIIJIbHUM TOKPHUTTSAM, TOOTO HEMPEPUBHUM pi3aHHAM liel yac nopiBHIoE T. Tomy
poboTa, siKka BUTpayaeThCs Ha pi3aHHs (eHepro3aTpaTh) Oyae JOPiBHIOBATH:

=T
Apey = Jo_g N-dt (2)

Jlnst iHCTpYMEHTY 3 AUCKPETHUM MOKPHUTTSIM, TOOTO MpH pi3aHi IHCTPYMEHTOM 3 THUCKPETHO
MOIU(IKOBAaHUMHU POOOYHNMHU TTOBEPXHIMH. .

T
A,qed).Bi6 = fo N-dt (3)
3 3aJIe)KHOCTI 3 BEJIMUMHA €HEPro3arpar Mpu BiOpariiiHomMy pizaHi :

A,qed).Bi6 = TTC ) A,qed) (4)
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3BiJICH MOYXKHA 3pOOMTH BHUCHOBOK, IO BEJIIMYMHA €HEpPro3aTpar MpH pi3aHi IHCTPYMEHTOM 3
. T . o
JIICKPETHO MOoM]iKOBaHMMH POOOUYMMH TMOBEPXHAMH OyJe MeHIa B (—) pa3 Bij 3BHYaiHOTO
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Puc. 1. I'padiuna inTepnperamnis npouecy pi3aHHsi iHCTpyMEHTOM 3 TUCKPeTHO MoaAUikoBaHUMU
po6ounMH NoBepxXHAMHU: V-MHUTTEBA IBUAKICTL FOJIOBHOIO PYXY pisaHHs,M/c; V,, — 3HAaYeHHSA
HIBHAKOCTI TOJIOBHOTO PyXy, M/c; V, — 3MiHHA IIBHAKICTH KOJIUBAJBHOI0 PyXy iHCTPyMeHTYy, M/c; a —
aMILTITY1a KOJIMBAaHHS Pi3ajibHOro iHCTpyMeHTy, MKM; f — yacToTa KoauBaHb; T, — yac pi3aHHs B
OTHOMY IMKJIi KOJIMBaHb, ¢; [, — 10B)KMHA NUIAXY pi3aHHA, MM

J1J1s1 cripoIIeHOro po3paxyHKy 3HAYEeHHS BETMYMHHA POOOTH Pi3aHHS BUKOPUCTAEMO 3AJICKHICTh
PeGunpepa:

a3
Aae(b = 3E X3min (5)

ne - Apep- poOOTA pizaHHS, 05 - HaMpyXEHHS PYWHYBaHHs KOMIIO3UTY, E — MOIyIb Py KHOCTI.
B 3B's13Ky 3 THM, 1110 31 3pOCTaHHSAM IIBHUIKOCTI Pi3aHHS — MBUAKOCTI 1ehOopMyBaHHS 3HAUCHHS
BEJIUYUHU ag 3MIHIOETBCS 1 B JIOBIJKOBIM JIiTepaTypl 3HAYEHHsI PIZHATHCA, TO TNPUHAMAEMO

ycepenHeHe 3HAYCHHS PHC. 2 aHH1 I po3paxyHKiB 3rigHo [1, 2, 3].
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Puc. 2. 3anexxknicTs HANPY:KeHHs PYHHYBaHHA Bil IIBUAKOCTI Pi3aHHS CKIOILIACTHKY

BuxkopucroByroun 3Ha4eHHs ag puc.1l mo 3anexHoCTi 5 po3paxoByeEMO MiHIMaJIbHE 3HAUECHHS
BEJIMYMHU  €HEepro3arpar, HeoOXiiHy s pyHHyBaHHS KOMIIO3UTY. B  po3paxyHkax
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BUKOPHCTOBYBAJIHCh [JaHI JUIA CYLUUJIBHOTO IOKPHUTTS Ja JaHi 10 JUCKPETHOMY HOKPHUTTIO 3
ToBUMHOK h=3MKM, h=5mkm, h=7MkM Ta mapamerpamu QucKpeTu3amii. 3aleKHICTh BEINYUHH
€Hepro3arpart JJI PI3HUX 32 apXITEKTYPOIO MOKPHUTTIB IIPEICTABIICHI HAa puC. 3.
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Puc. 3. 3a/eskHiCTh BeTHYMHI €HEPro3aTpar AJIsl Pi3HUX 32 apXiTeKTyPOIO0 MOKPHUTTIB

3 po3paxyHKIB MOXHa 3pOOWTH BHUCHOBOK, III0 BHKOPHCTAHHS Pi3aJbHOTO 1HCTPYMEHTY 3
MOIU(IKOBAaHOIO poOOYOI0 TIOBEPXHEI y BUIVIAAI JMCKPETHUX JUISHOK 3  PEryJsipHO
pO3TalIoOBaHUMH Ha HHUX TJIOOyJaMH 3a paxyHOK IUCKpeTH3allii po0odoi MOBEpXHI 3HIKYE
eHepro3aTpati 2-3 pa3u Ha pyiiHyBaHHs MaTepianry BIIKM nopiBHSHO 3 IHCTpYMEHTOM 3 CYLIIBHUM
MOKPUTTSAM, 10 IPU3BOIUTH A0 3MEHIIEHHS TEIIa, 10 BUIAUISETHCA B MIPOLIEC] pi3aHHS.
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Energy characteristics of the cutting process of fibrous polymer composite
materials with a with discretely modified working surfaces tool

Valeriia Parnenko; levgen Korbut

Abstract. One of the main consumers of parts made of fibrous polymer materials (FPM) is the aerospace industry,
automotive and mechanical engineering.

But one of the factors inhibiting the wider introduction of FPM products is their high cost, not technologically advanced
in manufacturing, since when machining parts made of FPM, they face the difficulty of obtaining high quality of machined
surfaces, low thermal conductivity of FPM, as a result of which there is little heat removal from the cutting zone and as
a result thermal destruction of the processed material.

The features of FPM cutting processing show that the transfer of metal cutting patterns to this type of material is
impossible due to the anisotropy of the FPM properties and as a result, a comprehensive study of the cutting process of
these materials, force and thermal phenomena, tool wear is necessary. Only on this basis is it possible to improve the
quality of processing of this type of material.

The paper considers the issues of reducing energy consumption when cutting VPCM with a discretely modified working
surfaces tool.
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