Ccevinka na cmamvio
Mﬂlﬂ“ﬂ[ﬂ “ YCTEIHUBK“ // MamuHbl 1 Y CTAaHOBKH: TIPOCKTHPOBAHHUE,

l'lpﬂE KT“pU BaHME pa3paboTKa 1 IKCILTyaTarIys.

‘ - ‘ v : MITY um. H.D. baymana.
pa:apaﬁmhg " SKCILTYaTaima DnekTpoH. xypH. 2017. Ne 02. C. 29-41.

DOI: 10.7463/aplts.0217.0000063

[IpencraBnena B pegakumto:  13.03.2017
HcnpasneHa: 27.03.2017

© MI'TY um. H.D. baymana

YK 621.941.1

AJiMa3Hasi Jie3BUiiHass 00padoTKa ONTHYEeCKUX
CTPYKTYPUPOBAHHBIX IOBEPXHOCTEH HA IpUMepe

KPYroBou JuH3bI PpeHes

I'py6siii C.B."", Tutos C.H."?, “susv@yandex
Janmmu B.B.?

'MITV um. H.D. baymana, Mocksa, Poccus
chepOCCHﬁCKHﬁ Hay4YHO-UCCIIE0BATEIbCKUI
WHCTPYMEHTAJBHBIN HHCTUTYT, MOCKBa,
Poccus

B cratee mnpuBeneHbl pe3ynbTaTbl TEXHOJOTMYECKUX HCCIECNOBAaHUM 10 aJIMa3HOW JIE3BUIHOMN
00paboTKe ONTHYECKUX CTPYKTYPHPOBAaHHBIX IOBEPXHOCTEH — KPYroBod JuH3bI DpeHens.
Pa3o6paHbl KOHCTPYKTHBHBIE OCOOEHHOCTH JIMH3 CO CTPYKTYPUPOBAaHHBIMH ITOBEPXHOCTSAMHU.
IIpencraBneHsl TpeboBaHMA K CBEPXTOYHOMY OOOPYIOBAHMIO M KOHCTPYKTHBHBIE OCOOEHHOCTH
aJIMa3HBIX MOHOKPHCTAJUIMYECKHX PE3LUOB /i 00pabOTKM CTPYKTYPHPOBAaHHBIX IOBEPXHOCTEH.
W3znoxxena TexHoiorus oOpabOTKM JMH3, NMPUBEICHBI PEXHUMBI M YCIOBHS ajIMa3HOTO TOYCHHUS.
[TpuBeneHs! pe3ysIbTaThl METPOJIIOTHYECKOTO KOHTPOIISI 00pab0TaHHBIX MATPHII IO TOYHOCTH HPO(UIIs
U IIepOXOBaTOCTH OOpabOTaHHBIX IIOBEPXHOCTEH M PEKOMEHJAIMM 110 cXeMe O0O0padoTKH,
HCKITIoYarolieil oOpasoBaHue 3ayceHieB. Pa3paboranHas TexHonorus Obuia peanuzoBaHa B OAO
"BHUMMHCTPYMEHT” mnpu H3roTOBIEHHMH KpPYroBOW JHMH3BI JIuameTrpoM 76,7 MM u3
nonuMetuiMerakpuiata (IIMMA).

KnroueBnie cioBa: kpyrossie nuH3bl DpeHels; anMasHble pe3libl; Je3BUiHAs 00paboTKa; CBEPXTOU-

HBII CTaHOK; ONITUYECKAsA IMOBEPXHOCTH

BBeaeHue

OCHOBHBIMHU 3JIEMEHTAMHU OINTHYECKHX CHCTEM SIBIISIOTCS JIMH3BI MU 3epKaja (cdepuue-
CKHe U achepuyecKue), a TaKkkKe JIMH3bI UM 3epKajla cO CIOKHBIM mpodunem (muH3bl Opene-
ns1) [1]. Jluazel @peHenst UCHONIB3YIOT B KaYECTBE YBEJIUYUTENbHBIX, KOJUIMMATOPHBIX JIMH3,
KOHIIEHTPAaTOPOB COJTHEYHOU PHEPIUH, a TAK)KE B KAYECTBE KOHJIEHCOPOB B OCBETUTEIBHBIX MPU-
6opax [3 - 5]. OCHOBHBIMH MPEUMYIIECTBAMU JINH3 TOJJOOHOTO poJia SABJSIOTCS Majible rabapu-
ThI, BEC, a TaK)Ke HU3Kasi CTOUMOCTb. JIuH3bI DpeHenss MOryT UMeTh JBe 0a30Bbie KOHPUTYpa-

UM JTUHEHHYI0 U KpyroByto. KpyroBas nuH3a npeacrasisieT co00il MIOCKUN ONTUYECKHH 3iie-
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MCHT, NOBCPXHOCTb KOTOPOIr'o COCTOUT U3 60J'H>IJ_IOI‘O KOJIMYCCTBA MAJIBIX KOHIOCHTPUUYCCKUX KO-
ner| (KaHaBOK) 3a/laHHOTO Tpoduis. DTH KaHABKU OTACIBHO JACHCTBYIOT KaK OTPa)KaTeld, IMO-
CKOJIbKY KaXKJlasi U3 HUX alMPOKCUMHUPYETCS TUIOCKOW MOBEPXHOCTBIO, OTPAXKAIOIICH CBETOBOM

MOTOK TaK, KaK 3TO OCYIIECTBIISICTCS OOBIYHOM JIMH30H [6].

1. Tpe6oBaHUA K JIMH3aM

Kpyrosas nunza ®penens (puc.l) npeacrasnser coO0W TUH3Y TOJIIMUHONW 2 MM U THaMeT-

poM 76,7 MM ¢ 00paboTaHHBIM NMPODUITEM.
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Puc.1. Ockus xpyrosoit 1uH3bl OpeHens
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Marepuanom Takoi JHH3BI SBisieTcs moauMetruameTakpuiat ([IMMA) -xecTkuii amopd-
HBIA TOJIMMEp, OOJNANAIONINI BBICOKON MPO3pauyHOCTBIO, aTMOC(HEPOCTOMKOCTBIO, XOPOIIUMU
(U3NKO-MEXaHUYECKUMHU U 3JICKTPOM30JSIIUOHHBIMU cBoMcTBaMu. [IMMA mmeer cnenyromue
yCpEIHEHHBIE XapaKTEPUCTUKM: IIOTHOCTH p=1,18r/cM3; npemen mpounoctu mpu usrubeo,=

125 MITa; npezen npoYHOCTH TIpH pacTsukeHuu a,= 75 Mlla; moayis ynpyroctu E=3 300 MITa;
OTHOCHTENbHOE y/uinHeHue 6 =4,5 %, temrneparypHblid KOOQQUIUEHT IHHEHHOTO PACIINPEHHS

a, = (7..19)1075;, Temmeparypa pasmsrdenus 72°C; paGoumii aManazoH TeMIeEpaTyp
—40++80 °C, ceronpospaunocth 92%[2]. anHblil MaTepuan o6agaeT XOPOIKMM MPOIyCcKa-
HUEM B yIbTPaduOIETOBOM 00IaCTH CIIEKTPA.

[Ipodune nuH3EI cocToUT U3 126 KOHIEHTPUYECKUX KOJIEI[ C IIAroM IO BHAaJguHaM, PaB-
HeiM 0,3 MM — puc. 2. Konbua pacnonaratotest Ha auamerpe @ 75 mm. ['myOuna npoduis komien
Bapbupyercst oT 2,1 Mkm 110 337,4 MKM, [IpH 3TOM YTOJI HaKJIOHAa 0. U3MEHSIETCA B IIpenenax oT
0,406° o 48,361°, naunHas ¢ 44 npoGuIISE MOSBIAETCS Yo 3, U3MEHSIONMIACS B TIPEIENax OT

0,195° no 18,303°.
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B kauectBe mpumepa B Tabauie 1 mpuBeneHbl FTeOMETPUUECKHE ITapaMeTphl 1o 4 KaHaBKaM

KaXXJ10ro Tuiia.
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Tadnauua 1. 3amanHbie TapaMeTpbl KAHABOK TSI 00pa0OTKH

IMoason Moasox
I'nyouna Yrou He-
lar Yroa . pe3ua B pe3ua B
Homep Bpe3aHusi | padouei
KAHABOK | KAHABKH CTaApTOBYI0 | CTAPTOBYIO
KAHABKH pe3ua h rpaHu
R (Mm) a(rpan) TMO3UIHI0 TO3UIHI0
(mm) p(rpan)
X1 (Mmm) Z1(mm)
1 0,3 0,406 0,0021 0 0,3 0,05
2 0,6 1,22 0,0064 0 0,6 0,05
3 0,9 2,035 0,0107 0 0,9 0,05
4 1,2 2,85 0,0149 0 1,2 0,05
10 3 7,73 0,0407 0 3 0,05
11 33 8,535 0,0450 0 3,3 0,05
12 3,6 9,337 0,0493 3,6 0,05
13 3,9 10,134 0,0536 3,9 0,05
44 13,2 30,704 0,1782 0,195 13,20078 0,05
45 13,5 31,202 0,1817 0,704 13,50285 0,049996
46 13,8 31,689 0,1852 1,202 13,80493 0,049989
47 14,1 32,166 0,1887 1,689 14,10704 0,049978

K nuH3aM npeabsBIsAOTCS BBICOKME TPeOOBaHUS 10 Ka4eCTBY IMOBEPXHOCTH M TOYHOCTH
usroroieHus. l1lepoxoBaTocTh CTPYKTYpHpPOBAaHHBIX OBEPXHOCTEHN JOKHA ObITH HE Oosee Rz
0,32 MKM, JIOMyCK Ha OCHOBHBIE JIMHEIHBIE pa3Mepsl cocTaBisieT MeHee 100 MKM, JOMycK Ha
yrox a cocrasiser 0,1°.

JIJ1 M3roToBJIEHUS JIMH3 C YKa3aHHBIMU TPEOOBAHUSMU IO TOYHOCTU M KaY€CTBY MCHOJb-
30BaHO aJIMa3HOE TOUYEHUE HA CBEPXTOUYHOM CTAHKE C YUCIIOBBIM MPOTPAaMMHBIM YIIPaBJIEHHUEM
(HITY).

2. Tpe6oBaHUS K CBEPXTOYHOMY CTAaHKY AJIA M3rOTOBJIeHUs JIUH3 PpeHens

JIun3el oOpaboTanbl Ha cBepxTOouHOM cTtaHke ¢ UITY mon. «Acdepuka» B criennaaIn3mupo-
BanHou ynaboparopuu OAO «BHUNMNHCTPYMEHTY. Cranok mpemHa3HadeH ISl aMa3HOTO
TOUEHHsSI M (pe3epoBaHUsI CBEPXTOYHBIX MMOBEPXHOCTEH NEeTajel M3 Pa3UYHBIX MaTepHAIIOB.
CraHok 1o3BoJIsIET 00pabaThIBaTh OCECUMMETPUYHBIE TIOBEPXHOCTH CIIOKHON (DOPMBI C ONTHYE-
CKUM KauecCTBOM, B T.4. acpepruueckue, U (peHeNIeByIo ONTHKY.

CBepXTOUYHBIN CTAHOK UMEET CIIEYIOIINE XapaKTePUCTHKU:

— a’pOCTaTUYECKHUE OMOPbI B OCHOBHBIX (POPMOOOPA3YIOIINX Y3IIaX;

— TPUBOJBI CTAHKA CHHXPOHHBIE, THHEHHbIE, MaJIOBUOPOAKTHBHBIE;

— CTaHMHA CTaHKa yCTAaHOBJIEHA HAa BUOPOM3OIUPYIOLINX OMOpax;

— cuctema YITY cranka obecrieunBaeT MOTpelIHOCTh MO3ULIUMOHNPOoBaHMs MeHee 0,1 MKM.

CraHOK OCHalIEH METPOJOTHYECKHM O00OPYIOBAHHEM JUIsl BBHICTABJICHUS WHCTPYMEHTA B

LEHTP BpalleHHs MOBOPOTHOTO ctoia. [Ipu 06paboTke ONTHYECKUX 3JIEMEHTOB CTAaHOK MO3BOJISI-
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eT obecneuuTh MepoXoBaTocTh MoBepxHoctu MeHee Ra 0,01 MkM U morpemrHocTs GOpMbI MEHEE
1 mxm. Ha naHHOM cTaHke mMmeercsi OombIT 0OpaOOTKH aHAJOTHYHBIX MO TOYHOCTU U KAueCTBY

noBepxHocren [7,8].

3. Pexxyiyie MHCTPYMEHTBI

B kxauecTBe pexylIero HHCTPYMEHTA UCIIOJIb30BaHbl PE3LbI U3 IPUPOAHOIO MOHOKPUCTA-
JIMYECKOTO ajMasa co CIelHatbHON reoMeTpueit pexyieid yactu. [llepoxoBarocts pabouux mo-
BEPXHOCTEN 3aTOYEHHBIX pe3LoB cocTaBisieT MeHee Ra 0,01 MkM, a paguyc OKpyIJIEHUS pPExy-
el KpoMku p HaxoauTes B peaenax 30+50 um.

Jlnst 00pabOTKH JIMH3 MCIIOJB30BaHbl OCTPO3aTOUCHHBIE aJIMa3HbIe PE3Lbl OTEUECTBEHHOTO
pou3BojcTBa (puc.3) M ajMasHble pe3lbl ¢ paauycoM npu BepiminHe 20 MKM TOJUTaHICKOH
¢dupmel «Contour» (puc. 4). IlorpemHocts paauyca npu BepuMse pesua pupmsl «Contour» co-
craBisieT MeHee 1 MkM. Mcnonb3oBaHMe HHCTPYMEHTA € 3aJlaHHBIM PaJlyCOM IIpH BEpIIUHE I10-
3BOJISIET BHECTH B YIIPABIIIOUIYIO MPOrpaMMy HEOOXOJMMbIE KOPPEKTOPHI HAa PaJnyC H TOBHI-

CUTHh TOYHOCTH O0OPaOOTKH MPOQHIIS.
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Puc.4. OcTpo3aToYeHHBIN alTMa3HBIN pe3el] PUPMBI «AgaMacy»

4.TexHOJIOTHA U3TOTOBJIEHUS U PEXUMBbI 00pPaGOTKH

JI1s1 M3rOTOBIIEHHUS JIMH3 UCIIOJIB30BAaHA 3arOTOBKA B BHJIE JUCKA U3 MOJTUMETHIMETAKPHU-
nata (IIMMA). 3arotoBka ¢ 76,7 MM ¥ TOJIIMHON 2 MM, IIPH MTOMOIIN BOCKA MPHUKJIEEHa K Me-
TAIJIMYECKOMY AMCKY @ 77 MM, KOTOpBIA NMPUKpEIUIAETCs K IUIaHIIai0e, yCTaHOBIEHHOW Ha
LIMWHJIETE CTaHKA.

AJIMa3HBIN pe3el] YCTAaHOBJIEH B pe3leAepKaTelb, KOTOPBIA pacroiaratoT Ha MOBOPOTHOM
crosie. Mcnonp3yeMblil pe3neaepKareiab UMEET BO3MOKHOCTh PETYJIMPOBKM HWHCTPYMEHTA IO

BBICOTC ICHTPOB HIIMAH/CIIA CTaHKaA.
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Ilepen 0OpaGOTKOM JMH3BI HEOOXOIUMO BBIIOJHHUTH PsiJi MOATOTOBUTEIBHBIX OINEpPaIUil.
[Tocne ycTaHOBKM TUIAHIIAHOBI C TUCKOM U 3arOTOBKOW Ha INMUHJIENb CTAaHKa, HEOOXOIUMO MPo-
TOYUTH MECTO MOJ KaHaBKH 10 TpeOyeMoro pasmepa mo tonmuae 0,1 Mmm u no nuamerpy Q75
MM. TodeHue o HapyXKHOMY LIMJIMHJIPY BBINOJIHAETCS aJIMa3HbIM PE3LOM C PaJuyCcoOM IIpHU Bep-
IIMHE 2 MM, a MOJpe3aHue TOPILEB OCYLIECTBIIAETCS YEPHOBBIM OCTPO3aTOYEHHBIM pe3noM. O6-
paboTKa BBIMOJHAETCS Ha YCKOPEHHBIX PEXUMAX, TaK KaK MpPHU MpeIBapUTEIbHON 00paboTke HE
TpeOyeTcst BBICOKast TOUHOCTh M KQUeCTBO OBEPXHOCTH. 3aTeM B pe3lie/iepKaTellb yCTaHaBINBa-
eTcs YMCTOBOM alMa3HbIi pesell A 00paboTku auH3. COBMEIEHUE BEPIINHBI HHCTPYMEHTA C
LIEHTPOM BpallleHHsI [IOBOPOTHOT'O CTOJIA BBIMOJHIETCSA € IMOMOIBI0O MUKPOCKOIA, NEpEeKpecTre
KOTOPOT'O TPEIBAPUTEIHHO COBMEIIEHO C IIEHTPOM.

Jlanee BBITIOJHSIIOT HAJAJKy C IETBbIO ONPENeICHUs TOJ0KEHNUS HHCTPYMEHTA B CHCTEME
KOOp/AMHAT OTHOCUTENILHO 00pabaThiBaeMoi JeTanu. J[jist 3Toro Ha CTaHOK yCTaHABIMBAIOT yBe-
JMYUTENBHYI0 KaMepy, C IOMOIIbI0 KOTOPOI OIMpenessioT KacaHHe MHCTPYMEHTa ¢ 00pabarhl-
BaeMOH JieTaiblo. Taxke ONmpeaessioT YrioBble KOOPAUHATHI, IPU KOTOPBIX MpaBas | JIeBas pe-
KyIIass KpOMKa pe3la CTAaHOBSTCS MapalieIbHBIMUA 00pa3yroniel HMIMHAPUIECKON 3arOTOBKH.
ITocne BbIMONHEHUS MOATOTOBUTENbHBIX omepauuii B cucteMy UIIY cranka 3aHOCATCS KOppeK-
TOPBI, KOTOPBIE 33JJal0T HEOOXOAUMBIE CUCTEMbI KOOPIUHAT.

[Tocrne BBITOTHEHHS BCEX MOATOTOBUTEIBFHBIX HAJAOK U COCTABJICHUS TEKCTA MPOTPAMMBI
oOpabaTeiBaeTcs MPOQUIIb JTUH3BI.

PaccmoTpeno 2 cxembl 00paboTKu npoduiast TUH3BL: MEepBas cxeMa MpeaycMaTpUBaeT To-
YeHHe OT LIEHTpa K nepudepun, oJHaKo 3Ta cxema ObLIa OTKJIOHEHA B CBSI3U C HU3KUM KayecT-
BOM 00pabOTKH 1 00pa30BaHHEM 3ayCEHIIEB.

Jlnist BTOpO#l CXeMBI peaTr30BaHO TOYCHHE OT Mepu(epuu K HEHTPY 3aroToBku. [locmeno-
BaTEJIbLHOCTh 00PaOOTKU MPO(UIIS 10 3TOH CXeMe COCTOUT U3 CIEIYIOLINX nepexoaoB(puc.5):

1) TloxBoa pe3na B CTApTOBYIO MO3ULHIO.

2) OO6paboTka KaHaBKU BPE3HBIM METOJIOM U (popmupoBanue yria 3, Dy;.
3) BreirmaxxuBanue kaHaBkH Dy, .

4) BsiBoj pesna u3 30HbI 00paboTKH Dgs.

5) OtBox pe3na as BeiOopa arodra, pa3BOpoT HA Yrod o, Dgy.

6) Ilepememenue pesia B CTapTOBYIO MO3HUITHIOD 5.

O06paboTka 1Mo BTOpPO cxeme MO03BOJINIA B 3HAUUTEIIbHOM CTENIEHH YMEHBIIUTh KOJIHYECT-
BO XOJIOCTBIX XOIOB, CJEICTBHEM YEro MOCIY>KUJIO COKpalleHHEe OCHOBHOI'O TEXHOJIOTHYECKOTO

BpeMEHH Ha 00paboTKy ¢ 4,5 yacoB 10 1,5 yacos.
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Puc.5. TlocnenoBatenpHOCTh 00paboTkakaHaBOK ¢ 1 mo 126

VYrou o 00pasyercs 3a cyeT pa3BopoTa pesia, yroi B odpaszyercs B pe3yibTare nepeMerie-
HUE MUHCTPYMEHTA 10 3aJJaHHOW TPAEKTOPUU U3 TOUKU ¢ KoopauHartamu (X1;Z1) B BepiinHy Ka-
HaBku. KuHemarnueckas cxema o0OpaOOTKH MpeJCTaBlIeHa B IBYX BHJAX: TJIaBHBINA BHI (pHC.6) U
BUJI cBepXY (puc.7).

Puc.6.Kunematudeckas cxema 00paboTku KpyroBeIX JTuH3 OpeHens (TIaBHBIN BHN)
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Puc.7. KunemaTtnueckast cxeMa o0pabOTKH KpyTOBBIX JTHH3 PpeHens (BUI CBEpXY)

VYcTaHOBNIEHBI pallMOHAIbHBIE PEKUMbI 00paOOTKH: YacToTa BpalleHus mnuuaens #n = 500
00/muH, ogaya S = 2 MKM/00.

ITocne 0O6pa®OTKK JUH3BI OBUT MIPOBEIEH HEOOXOIUMBIN METPOJIOrMYECKUI KOHTPOJIb Ta-
paMeTpoB LIEPOXOBATOCTU U TOYHOCTH 00pabOTKU. B kauecTBe M3MepUTENHEHOIO 000PyIOBaHUS
ucnozib3oBaiack cucrema NanoFocus® pSurf, B koTopoii peann3oBaH MpUHLIUI KOH(POKAIBLHON
MUKPOCKOTIHH. BBHLy TOTO, YTO JaHHBII MPUOOP HE MOXET BBITOIHATh CKAHUPOBAHUE ITOBEPX-
HOCTEH ¢ OONBIIMMHU HAKIIOHAMH, U3MEPEHUS IEPOXOBATOCTH M TOYHOCTH 00PaOOTKH BBITIOIHSI-
JUCh HA KaHaBKax ¢ yrjioMm HakioHa He 6onee 10°. IToBopot crona mpubopa npu U3MEpPEeHUsX
OCYIIECTBIISIETCS aBTOMATUYECKH. 3aMephl IEPOXOBATOCTH TPEICTaBICHBI Ha puc.8. 3MepeHus
NpOBe/IeHBI 10 3-M oOpasnam.

O060011eHHbIE Pe3yIbTaThl KOHTPOJIS COCTABUIIM:

— IIepoxoBaTocTh 00paboTaHHbIX MoBepxHOcTel Ra — 0,015 MkwMm;
— TOTPElIHOCTh mara R — MeHee 1 MkMm;

— TOTrpelHoCTh yria npoduis kanaBkuo — mexee 0,1°.
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Puc.8 [Ipumep npoduaorpaMmsl mepoxoBaTocTH 00pabOTaHOMH MOBEPXHOCTH

5. 3ak/s1loueHue

B kauectBe MeTona 00pabOTKH CTPYKTYPHPOBAHHBIX TOBEPXHOCTEH HA MpUMepe KPyroBon
mH3bl DpeHens U3 MoNIMMEeTHIIMETaKpuiIaTa OblI0 BEIOPAHO TOUEHHE aIMa3HBIM MOHOKPHUCTAJI-
JUYECKUM PE3LOM, YTO YJOBJIETBOPSIET BO3MOYKHOCTSM IPOM3BOACTBA M 3aJaHHBIM TEXHUYE-
CKHM IIapaMeTpaM ONTHYECKOH JeTalH.

B kauectBe 000py/nOBaHUS MCIIOJNB30BAH CBEPXTOUYHBIA CTAaHOK, MMEIOLIUI a’pocTaTuye-
CKH€ OIOpBI B OCHOBHBIX (hOpMOOOPA3YIOIINX y3/1aX, BUOPOU30IUPYIOIINE OMOPbI, CUCTEMY Y-
CJIOBOTO YIIPABJIEHHUS C IIOTPEIIHOCTHIO NMO3ULINOHNpOoBaHus MeHee 0,1 MKM.

B kxauecTBe pexyliero HHCTPYMEHTA UCIIOJIb30BaHbl PE3LbI U3 IPUPOAHOIO MOHOKPHCTA-
JIMYECKOTO ajMasa co CIelranbHol reomerpuelt pexyiueit yactu. lllepoxoBarocts pabouux mo-
BEPXHOCTEN pe3noB coctabisgeT MeHee Ra 0,01 MkM, paguyc OKpyIJIEHHs peXyIIled KPOMKH p
HaxomuTcd B peaenax 30+50 am.

BriGpana cxema 00pabOTKH —TOYEHHE TOBEPXHOCTH JIMH3BI OT nepudepun K EeHTpy 3aro-
TOBKH, YTO TO3BOJISIET YCTPAHUTh HAJMUYME 3ayCEHIEB U MOJIYYUTh JIMH3Y, YAOBIETBOPSIOILYIO
3aJJaHHBIM TEXHUYECKUM TPeOOBAHMSIM.

Pe3ynbTaThl METPOJIOTHYECKOTO KOHTPOJS MPOBEACHBI MO 3-M 00pabOTaHHBIM JIMH3AM.
[Tonmy4yenHble 06001IIEHHBIE TaHHBIE KOHTPOJISI COCTaBUIN: poduis kaHaBok Ra 0,015 mMxwm; mo-
IPEUIHOCTS 11ara R MeHee 1 MKM; orpemH-ocTs yria o — mexee 0,1°.

PazpaOoTanHas TEXHOJIOTHsSI PEKOMEHIOBaHA JUIsl UCIOJIb30BaHUS NpU 00paboOTKe CTpPYK-

TYPUPOBAHHBIX HOBCpXHOCTCfI N3 OPTCTCKJIa PA3JIMYHBIX TUIIOPA3SMEPOB U HA3HAUCHUA.
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Diamond Machining of Optical Structured

Surfaces Using a Circular Fresnel Lens as an

Example
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Components of optical systems for various purposes include optical elements with struc-
tured surfaces, i.e. linear and circular Fresnel lenses. The objective of the conducted studies is to
analyse design parameters and technological development of modes and conditions to ensure
manufacturing circular Fresnel lenses with specified technology requirements.

The subject of the study is a circular Fresnel lens, which has a thickness of 2 mm and a di-
ameter of 76.7 mm,; its processed profile consists of 126 concentric rings with a valley pitch
equal to 0.3 mm. The profile depth of the rings varies from 2.1um to 337.4pm, with the profile
angle varying from 0.406 ° to 48.361 °. The lens material is polymethyl methacrylate (PMMA) -
a tough amorphous polymer, which has high transparency, weather resistance, good physical-
mechanical and electrical insulating properties.

The article presents the results of applied research related to diamond machining of a Fres-
nel circular lens. Substantiates that there is a need to use an ultra-precise machine for lens pro-
cessing and gives its main technical characteristics.

The design features and recommended domestic and foreign diamond mono-crystalline
cutters for preliminary and finishing processing of structured surfaces, including Fresnel lenses
are analysed.

The technology of diamond edge cutting machining of lenses is proposed, the modes and
conditions of diamond turning to exclude finning are given.

The results of metrological control have confirmed the requirements for the profile accura-
cy and the roughness of surfaces machined.

The JSC "VNIIINSTRUMENT" has implemented the developed technology on the ultra-
precise specialised NC machine and recommended its use in machining the structured plexiglass
surfaces of various sizes for different purposes.
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