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OGpaboTKa XpynKMX ONTUYECKMX MATEPUAZIOB — OAHA M3 OCHOBHBIX 3a1a4 COBPEMEHHOTO
ONTUKO-MEXaHNYECKOTO NMPOM3BOACTBA. [[/14 MOBbIIEHUA MPOM3BOAUTENBHOCTH 06paboTKM
XPYNKUX ONTUYECKMX MATEPUA/IOB HEOOXOMMO CHUBUTB JIONIK) OCHOBHOTO BpeMeHU, MpHXo-
AALLErocs Ha YepHOBbIE U TIO/TyYMCTOBbIE ONEPALMM, W TIOBBICUTH KauecTBO MOBEPXHOCTEl
TPV YMCTOBBIX M puHMIIHBIX onepauusx. Crneunamuctot OAO «BHUMMHCTPYMEHT» u
MITY um. H.9. baymana B pamkax Cornamenns no defiepanbHoii 1ien1eBoit mporpamMme npo-
BOJAT KOMIVIEKC TeXHONOTMYECKUX M 9KCIIEPUMEHTA/IbHBIX MCC/IeN0BAHMIT U KOHCTPYKTOP-
CKMX pa3paboTOK, HANpPaB/IeHHbIX HA TMOBbILIEHNE MPOU3BOAUTEILHOCTH, TOYHOCTH U Kade-
cTBa 06pabOTKUM XPYNKMX ONTHYECKMX MaTepuasoB. PaccMOTpeHa rmmoTesa o «KBasuIvia-
CTUYHOCTM» XPYNKMX MATepMaioB, T. €. O 3aMeHe B ONPE/eNeHHbIX YCTOBUAX XPYIKOTO
paspyuienus Ha acTuIHoe pesanne. O6paboTka XPyNKUX MATEPUA/IOB Pe3aHNeM B PeKUMe
«KBasUTIACTMYHOCTH» T103BO/ISIET CHU3UTD BEPOATHOCTb 0OPA30OBaHMs TPELIUH, 4TO obecre-
YMBAET yMeHblIeHue ray6uHbl 1ed)eKTHOTO C/104 1 MOBbILIEHNE KauyecTBa 06pabOTaHHBIX MO~
BEPXHOCTEI.

Kirouesrie cnoBa: ceepxrounas 06pa6oTka, 06paboTKa XpyNKUX MaTephasos, «KBasMIia-
CTUYHOE» pe3aHiie, IPaHMLbl XPYIKOI/IACTUYHOTO TIEPeXo/a.

Machining of brittle optical materials is one of the main tasks of modern optical-mechanical
industry. To improve the efficiency of brittle optical material machining it is necessary to
reduce the time allocated to roughing and semi-finishing operations, and to increase the
quality of surfaces after fine and finishing operations. At the Russian Research &
Development Tooling Institute VNIIINSTRUMENT and Bauman Moscow State Technical
University, technological and experimental research and design developments directed at
the improvement of performance, accuracy and quality of processing of brittle optical
materials is being performed within the framework of the Agreement for the Federal Target
Program. The research is based on the preliminary proposition about quasi plasticity of

"Pabora sbmonnena B pamkax Cornamenusa ot 25.08.2014 Ne  14.579.21.0042 (ynukanbublit - uaeHTuduKaTop
RFMEF157914X0042) mexay OAO «BHUMUHCTPYMEHT» 1 Munucrepcrsom o6pasosais 1 Haykn Poccuiickoit Penepa-
uny 1o Teme «PaspaboTka TeXHONMOrMN M 06OPYAOBAHMA HAHOPA3MEPHOT 0OPAGOTKM ANMA3HBIM MOHOKPUCTA/TMYECKIM 1 a6-
Pa3uBHBIM MHCTPYMEHTOM OTITHYECKUX MAaTEPUAIOB B PEKMME KBA3UIIACTUYHOTO Pe3aHMsI»,
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brittle materials, ie. the change from brittle fracture to plastic cutting under certain
conditions. When brittle materials are machined in the quasi plastic state, it can decrease the
depth of the defect layer and improve the machined surface quality.

Keywords: ultra-precision processing, brittle material processing, quasi-plastic cutting, duc-

tile-fracture transition boundaries.

BsaumopeiicTBue Xpynmkoro marepuana c pexy-
WM JIE3BMIHBIM WM aOpasMBHBIM MHCTPYMEH-
TOM IPOXOAUT HECKONBKO crajuit. [lepsas cragms
Xapakrepusyercss oOpasoBaHUWEM TpPEUUH, BTO-
pas — pOCTOM TpelyH, Ipyu KOTOPOM Habmiojiaer-
CA yBe/MueHne cuibl pesanna. Ha tperbeit cragum
MaTtepuan OTAENAETCA MOCPENCTBOM CKOMa, CuIa
pesanua majaer po Hyna. Ilpomecc obpaborku
XPYIKNX MaTepuajios, MPOXOALINIL Yepes Bce Tpu
CTafiny, Xapakrepusyerca obpasoBaHneM GOKOBbIX
1 KOHMYeCKUX TpeiuH [1, 2].

3apy6exxHble 1 OTeYeCTBEHHbIE UCCTIEOBATENN
OTMEYAIOT, YTO B ONpE/IE/ICHHBIX YCIOBUSAX XPyTI-
Kuit obpabaTbiBaemMblil Matepuan BemeT cebs Kak

nacTuyHbiin [3]. JlokasatebcTBOM 3TOrO MO>KeT
CIy)XuTb 00pasoBaHMe IapanmyMHbl CO CIeaamMmu
/IACTHYECKOTO TeYeHUs MaTepyuana Ipy ljapara-
HUW TBEPAOrO CIJIaBa, KePAMUKN U CUTA/IOB [3].
O6paboTka XpyNnKMX MaTepuanoB MyTeM IIACTH-
4eckoro f1leopMMPOBAHMA TO3BOSAET CHUUTD
BEPOATHOCTb OOPa30BaHMA TPEL(MH, YTO MPUBO-
AMT K YMEHbIIEeHN0 IIyOuHbl ie)eKTHOro cnost u
TOBbIUIEHUIO KayecTBa 06paGaThiBaeMoli MoBepX-
HOCTH.

Yenous  nmacruyeckoro  aedopMupoBaHus
XPYIKOTO Marepuaja NP pe3aHuM 3aBUCAT OT
CBOJCTB 06pabaTbIBAEMOTO MaTepuaa, reoMeTpu-
YECKMX I1aPAMETPOB  PEXYIIEro MHCTPYyMEHTa,
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Puc. 1. 9KkcnepumeHTaIbHDBII CBEPXTOUHBIN CTEH]] 1711 ONPE/Ie/IEHNS KPUTUUYECKON TO/IL{MHBI Cpe3aeMoro cjos:
I'm 2 — GecKOHTaKTHBIN eMKOCTHbIH JATUNK M €0 KPOHIITEIH; 3 — a/IMasHbIil MOHOKPUCTAI/IMUECKUI pe3ell;
41 5 — 3ar0TOBKa M ee MMUHIENb; 6 — IIPOCTABOK; h — U3MEpPAEMbIii 3a30p
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CKOpOCTH ne(bop.wupmsauun MaTepuasia, BEIUYn- XPYHKOIVIACTUYHOTO TIepexoaa marepuarzna, oqHaKo
Hbl HpHﬂ())KCHHOl“'I Harpyskm m TeMIl€paTypbl [4] Hanbosiee BaKHBIM U3 HUX NPUHATO CYUTATH TOJI-
Bce MepeYNCIEHHbIE ('leK'I'Opr BINAIOT Ha TpaHNLly IINMHY Cpe3aeMOro cCios. N B INTEPATYPHBIX MC-

6 8

Puc. 2. O6pastipl, HCIIONb3yeMble B AKCIIEPUMEHTAX:
a — puruapodocdar kamus; 6 — KpeMHMIt; 8 — repmanmit; 1-5 — Homepa uapanuH

rlap'dMCprI IApanuH, BbINMOTHEHHBIX HA TMTOBEPXHOCTH 3aTOTOBKHM

O6pabarbiBaembiit [myOuna pesanus, Mxm i
Howmep napanuubi Ynpyroe omxarue, MKM
MaTepuan HOMMHA/IbHAA (axrnyeckan
Huruppodocdar kanms 1 2,02 1,74 0,29
2 1,54 1,31 0,23
3 0,76 0,60 0,16
4 0,52 0,46 0,06
5 0,09 0,08 0,01
Kpemunit 1 0,51 0,25 0,26
2 0,24 0,10 0,14
3 0,10 0,08 0,02
['epmanmit 1 1,01 0,77 0,24
2 0,48 0,33 0,15
3 0,23 0,16 0,07
4 0,10 0,07 0,03







