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B craThe M3JI0XKEHBI Pe3yNbTaThl ONMpPEAeNICHUS COOCTBEHHBIX YAaCTOT KOHCTPYKIMHU TPOXKEKTOPa JJICK-
TpoBo3a cepuu BJI ¢ mOMOIIBI0 MPOTpaMMHON CHCTEMBI KOHEYHO-1eMeHTHOro aHanm3a ANSYS. [ anammsa
BUOPOYCTOIYMBOCTH KOHCTPYKIUH ObLIa pa3paboTaHa TBEPIAOTENbHAS MOJEIb MPOXKEKTOPa, UMEIoIast (HH3HKO-
TEXHUYECKUE MAapaMeTPhl COCTABIISAIOIINX KOHCTPYKIMU H T€OMETPHICCKUE pa3Mephl PealIbHOroO MpoXkeKkTopa. B
Ka4eCcTBE UCTOYHUKA CBETA JIOOOBOTO (POHAPS UCHONB30BAIKCH JIAMIIa HAKAIUBAHHS U cBETOnHONbI. J{Js cBeTo-
JMOJja CKOHCTPYUPOBAH MATPOH M3 KEPAMUUYECKOr0 MaTepuaja, MpeIOTBPaLIAIOIIero TeIUIoBble nedopManun
NOTOKKH. KOMMYecTBO CBETOAMOIOB ObLIO BBIOPAHO, MCXOIS M3 CBETOTEXHHYECCKUX TPEOOBAHWI K OCBETH-
TeJIbHBIM MpUOopaM Ha PoccHiicKoii xkene3Hoi gopore. AHaau3 TBEPIOTEIBHBIX MOACICH MPOKEKTOpa, UCIIONb-
3VIOIIETr0 B KAUECTBE MCTOYHMKA CBETA JIAMITY HAKAJIHWBAHUS M CBETOAMOMBI, MOKA3all, YTO KOHCTPYKIHS IPO-
JKEeKTOopa co cBeroguonaMu umeeT Bec Ha 900 rpaMMoB OOMNBIINIA, YeM MPOXKEKTOP C JIAMITON HakanuBaHus. [lo-
JIy4eHHBIC BEMYMHBI COOCTBEHHBIX YacTOT OBUIH COMOCTAaBIICHBI C YaCTOTAMHU IEPHOANYCSCKUX BUOpalHii, KOTO-
pbIe HCTIBITHIBACT KEJIE3HOJOPOXKHBIN MOJABIKHOM cocTaB. [l 4acTOT BHOpauuii, BOSMOXXHBIX Ha JKEJE3HOIO-
POKHBIX JIOKOMOTHBaX, OBUTH OIpeleieHbl JedopMalyy IBYX KOHCTPYKLHH MPOXKEKTOpa, KOTOpbIe MOKa3alH,
YTO HEJOCTATKH MPHCYIIH O0CUM KOHCTPYKIMSAM. [IpH HCIIONB30BaHHM B KayeCTBE MCTOYHMKA CBETA JIAMIIBI
HaKaJHMBaHUS COOCTBEHHBIC YaCTOTHl KOHCTPYKIHH CIIOCOOCTBYIOT Pa3pyLICHHIO KOJOBI JIAMITbI, KaK Ha BepX-
HHX, TaK M Ha HU3KHX YacTOTax, MPHCYIINX CHEKTPY BUOpaLid JJOKOMOTHBA. B cirydae Mcmonp30BaHUs CBETO-
JIMOJIOB B MPOXKEKTOPE XapakTep AehopManuii KOHCTPYKIMH YKa3bIBaeT HA HEOOXOAUMOCTh YMEHBIICHUS Mac-
CCHI €€ KOMIIOHEHTOB IIPH COXPaHCHWH HEOOXOAUMOH KECTKOCTH. [IpoBeEHHBIN aHA N3 TO3BOJII BBIIBHUTH
HaIpaBJICHUs. Pa3BUTHA KOHCTPYKIWH IPOXKEKTOpa, 00eCTICUHBAIONIKE OBBIIICHHE BUOPOYCTOWYHBOCTH IPO-
JKEKTOpa CO CBETOAMOIHBIM UCTOUYHHKOM CBETa: IPHMEHEHHE pEOep KECTKOCTH U 00JIErYaroliiX Ma30B.

HpoxceKTop QJICKTPOBO3a, COOCTBEHHBIE YACTOTEI KOHCTPYKIWH, 6C3aBapHﬁHLIﬁ CPOK 3KCITyaTalluu, I1e-
PUOANICCKUC BI/I6paHI/II/I, HCTOYHHUK CBETA, CBETOAUOABI.

OCHOBHBIMH HCTOYHHMKAMU BHOpanMid JIMYHBIX UCTOYHUKOB, C(HOPMHPOBAHHBIX Ba-
IpU JBUKCHUH KEJIE3HOJIOPOKHOTO JJOKOMO- TOHaMM cocTaBa. B nanHoil pabote Oynem
TUBA SBISIIOTCA HENOCPEACTBEHHO TpaHC- HpeAnosiararbh, 4YTO JUCIEpcHs KoJjeOaHHi
MOPTHOE CPEICTBO, KOJIECA, PEIbChl U pelib-  BUOpalMii He3HAUUTeIbHAa.
COBBIIl MMyTh, COTJIACHO JaHHBIM PereHust ot JloGoBoil (oHapp 37EKTPOBO3a cepuu
15.07.2011 r. N 710 «O npunstuu texunde- BJI nomkeH ynoBnerBopsATh psay TpeboBa-
CKHX PErJIaMEHTOB TaMOXXEHHOTO COI03a», HHi, PErIaMeHTHPOBAHHBIX HOPMATHUBHBIMU
«O 0e30MacHOCTH JKENEe3HOJAOPOKHOTO MOJA- JOKyMeHTaMH. PoHaph JOKEH OBITh yCTa-
BUKHOTO cocTaBa», «O 0€30MacHOCTH BbICO- HOBJIEH IO MPOJOJILHOW OCH CUMMETPUU JIO-
KOCKOPOCTHOT'O >KEJIEe3HOJOPOKHOTO TpaHc- KomoTuBa. OceBoit nyd (oHaps 10JKeH
nopta» u «O 6e30MacHOCTH MHPPACTPYKTy- OBbITh HAmpaBieH Mapajule]bHO TOPU30H-
pBl KEIIE3HOIOPOKHOTO TpaHCHOpTa». [Ipu  TanbHOW IJIOCKOCTH TyTH. HoMuHaibHas
3TOM JAMaNa3oH 4acTOT BHUOpalMid, MpUBOJsA- oOceBas cuia cBeTa (oHaps JOJDKHA OBITh
UX K TOBPEXICHHSIM KOHCTpYKImi (31a-  (6,4-9,6)-10° k1. Cxema BKimroueHus (oHAPS
Huit) cocraBisier oT 1 mo 500 I'm. Hambonb- momkHa mpeaycMaTpuBaTh  BO3MOXKHOCTH
M€ TOBPEXACHUS KOHCTPYKLIUH UMEIOT Me-  BKJIIOUEHHs SIPKOTrO CBeTa, oOecrednBarolie-
CTO TIPYM HM3KOYACTOTHBIX BHOpamusx (4ac- TO HOMHHAJIBHYIO OCEBYIO CHJIYy CBETa, W
totel OT 1 o 150 I'm). TYCKJIOTO CBeTa, OO0ECNeYMBAIOLIET0 CHITY

BuOpaunu Bcero >Xene3HOJOPOKHOTO CBETa B Mpeaenax (0,7—1,2)-105 KI B COOT-
cocraBa y4acTBYIOT B ¢opmupoBanuu criek- BetctBuu ¢ 'OCT 12.2.056-81.
Tpa KojebaHui BUOpaIMil JIOKOMOTHBA. Heo0xonumasi opHeHTalMs CBETOBOTO
Juana3oH cnekTpa KoseOaHWH JIOKOMOTHMBA ISITHA HA 3KpaHe 00ecreyrBaeTcsi KOHCTPYK-
B 3TOM CIIyyae MOXET M3MCHSAThCS TOJIbKO B  Ipel Jj1060Boro mpoxekropa [1-3]. Omeir
pe3yibTare AucmepcHd BHOpanuii OT pa3- IKcIulyatanu J106oBoro mpoxektopa (¢o-
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Hapsl) MOKa3al, 4To HauboJiee YacTo Mepero-
paer nmamna IDK (TY 16-87 HUMOP
675000.003 TVY) na 500 Br, 50 B, a taxxe
JIOTIAeTCSl CTEKJISIHHBIA OTpaXkaTeib TUaMeT-
pom 370 MM, YCTaHOBIIGHHBIM 3a JIaMIOM
IDK. Yka3aHHBIEC MOJIOMKH MOTJIH OBITh BBI-
3BaHbI KOJIeOaHUSIMU BUOpAIIUH.

VYka3zaHHble TpeOOBaHUS MOTYT OBITh
CTaOMIbHO OOECIeYeHbl TOJBKO IPH BBICO-
KOH  BHOpPOYCTOHYMBOCTH  KOHCTPYKIIMH
POXKEKTOPA.

Jis onpeneneHus cOOCTBEHHBIX Yac-
TOT JIOOOBOTO (hoHApsI B IPOTPaMMHOM cpefie
ANSYS wucnonsizoBanace 3D monens, momy-
yeHHas B pabore [2]. Ilpu sTtom B TBEpHO-
TEJIbHOM MOJEIM HE YYMTHIBAINUCH Pe3b00-
BbIC COCIMHEHUS (BUHTBI W OONTHI OBLIH
yIaJIeHbl M3 MOJENH) O NMPHUYUHE OTCYTCT-
BUSL HEOOXOJMMBIX BBIUYMCIUTEIBHBIX MOII-
HocTed. [lapaMmerpbl KOHEYHO-3IIEMEHTHOU
CeTKM Ha MOBEPXHOCTHU TBEPIOTEIBHON MO-
Jenu OblTH BBIOpaHBl aBTOMATHUYECKH IPO-
rpammoii (puc. 1).

Puc. 1. Koneuno-asnemenmuas cemxa Ha nogepXHOCHL MEEPOOMENbHOU MOOe 100068020 NPOICEKMOPA.
@ — UCMOYHUK C8EMA — IAMNA HAKATUaHUs; b — ucmounux ceema — c6emoouooul

B kauecTBe MCTOYHHMKOB CBETa B IPO-
JKEKTOPE HCIOJIb30BANUCH JIaMIla HaKaInBa-
HUSI U CBETOHO/IbI C BTOPUYHOU ONTHKOM [4-
7] (puc. 2).

TpeOGoBaHUS K MOJIETMPOBAHUIO OIIpe-
JICIISUTUCH TIPaBUJIAMU TIPOBEICHUS BBIYHCIIN-
TENBHBIX SKCIEpUMEHTOB B ontuke [8-10].
[IpoBenénHoe MoAETMPOBAHUE TOKA3alo,
YTO B JMAala30He YacTOT MEePUOINIECKIX
BubOpamuii ot 1 no 500 I'm mmeroT mecto
HauOombIre AeGopMaliy CTEKISTHHOTO OT-
pakaTens Juis COOCTBEHHBIX 4acToT 22,368,
46,49 u 62,595 I't. Yacrtora konebanuii f =
46,49 I'm MOXeT COOTBETCTBOBATH BHOpaIlu-
SIM, OOYCJIOBIIEHHBIX MPOTSKEHHOCTHIO PEIlb-
coB (25 M), paccTOsIHUEM MEXy KOJECHBIMU
napaMu TENEKKH U PACCTOSIHUEM MEXITY
OTMOPHBIMH BJIEMEHTAMH TyTH (IITaJaMu).
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Puc. 2. /lsa ucmounuxa céema 10608020 npodxcexmopa
HCENe3HOOOPOICHO2O TOKOMOMUBA.
a — namna naxkanusanus IDK (TY 16-87 UMDP
675000.003 TV);
6 — c6emooU00 ¢ BMOPUUHOL ONMUKOU
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Ha gacrore f = 95,998 'l umeeT mecTo
neopMHUpOBaHUE CTEKIITHHON KOJIObI JIaMIThI
IDK. Tlpu 3TOM OTCYTCTBYIOT nedopmaruu
CTEKJITHHOT'O OTpaskaTesisi 1000BOro oHaps.
Jlnst yacToT, OOJBIIMX MaKCMMAaJIbHOM 4ac-
ToThl mnepuoauueckux BuOpaumi (f = 110,9

-
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I'a [7]), makcuManbHbIe TehopMaIiii UMEIOT
MECTO Ha OKOHYAHHH CTEKJISTHHOTO OayioHa
namnsl IDK. CrexisiHHBIM oOTpaxarenb B
3TOM ciiydae JeOpMUPYETCS HE3HAUUTEIIh-
Ho (puc. 3).
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Puc. 3. Konebanus koncmpykyuu 10606020 (hoHapsi ¢ 1amMnotl HAKATUSAHUS HA COOCMBEHHBIX YaACMOMAX.

f = 22,368 I'y (a); 46,49 I'y (6);62,595 I'y(s);

IToCKOJIBKY SKCIUTYyaTallMOHHBINA OIIBIT
CBUJCTEIBCTBYET O TOM, YTO KOJ0a JamIbl
paspyliiaercst A0CTaTOYHO YacTO, TO MOXHO
MPEANOJIOKHUTh, YTO KoJieOaHMsI BUOpALIUi ¢
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95,998 I'y (2); 154.29 I'y (0);206,26 I'y (e)

gacroroit f > 100 'y umeroT MecTo Ha pe-
aJIbHOM KOHCTPYKLIMU JI060BOTrO (hoHAps. DTO
BO3MOKHO TPU JHUCHEPCUU MEPHOIUYECKUX
KosiebaHuii BUOpaIuii, Mpu HAJTMYUH IIyMOB
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U TIEPeH3NIyYeHHBIX IIYMOB, a TaKXe NPH JyeT OTMETUTh, YTO BBIPOCIA Macca MpOxKeK-
YBEITMYEHUHN CKOPOCTH JIOKOMOTHBA. AHainu3  Topa npubmmsurensHo Ha 900 r., mpu 3ToM
COOCTBEHHBIX YacTOT KOHCTPYKIMH JOOOBO-  JIMCK, HECYIIUH CBETOJIMO]IbI, OB BBHIIIOJIHEH
ro TPOKEKTOpa CO CBETOMMONHBIMH UCTOY- U3 amomuHHeBoro cruiaBa J[16T1. Cseto-
HUKaMH CBETa IMOKa3aJl, YTO MAKCHUMAaJbHBIM TEXHUYECKHE XapPaKTEPUCTUKH IPOXKEKTOpa
negopManusaM MOJBEPIKEHBI TUCK, HECYIIMH NpHU BbIOPAHHOM KOJIMYECTBE CBETOAMOIOB
CBETOJMOMbI, U €ro KpOHIITEHHbI. [Ipn 3TOM  COOTBETCTBOBAIM PEIJIaMEHTY HOPMATHBHBIX
miuck nedopMupyercss Ha Bcex uvactoTax, AokymeHToB PXKJI. Xapakrtep medopmanuit
NPUCYLINX CHEKTPY BUOpAIMil >KeIe3HOJO0- Ha COOCTBEHHBIX YaCTOTaX MPOXKEKTOpa CO
POKHOTO JIOKOMOTHBA, @ €ro KPOHIITEHHBI CBETOJUOIHBIMH MCTOUHHUKAMH CBETA MpHUBE-
CYIIECTBEHHO Je(OpMHUPYIOTCS HAa MakcH- JIEH Ha puc. 4.

MaJIbHBIX YacTOTax crekTpa BuOpauumii. Cie-

Puc. 4. Konebarnus xoncmpykyuu 10606020 pOHAps cO c6emMOOUOOHIMU UCTHOYHUKAMU C8EMA HA COOCTNEEHHBIX
yacmomax: =146 I'y (a); 202 I'y (6); 231 I'y (6); 292 I'y (2); 393 I'y (0); 439 I'y (e)
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W3 puc. 4 BUIHO, YTO pe3epPBOM IOBHI-
IIeHus] BUOPOYCTOMYMBOCTH MPOKEKTOPA CO
CBETOJIMOIHBIMH MCTOYHHUKAMH CBETa MOXKET
OBITH ONTUMU3ANNS KOJTMYECTBA HCIIOJIb3ye-
MBIX CBETOJHMOJIOB, a TaKK€ MHHHUMU3ALHS
MacChl KOHCTPYKIIMU, KOTOpPas MOXKET OBbITh
OCYILIECTBJICHA 32 CUYET BBHITIOJIHEHUS B JIUCKE,
HECYyIIeM CBETOIUOJbI, OOJIeryaronux oT-
BepcTui. [l  MOBBILIEHUS  KECTKOCTH
KPOHIITEMHOB, HECYIUX JUCK CO CBETOIHUO-
JAMH, a TaKXK€ paJHaJIbHON U OKPYKHOM KE-
CTKOCTH CaMOro JAWCKa HEOOXOAMMO HCIIOJb-
30BaTh B KOHCTPYKIIUU KOCBHIHKH, OTKOCHI H
oOeuaiiku. [lapameTpsl mpennaraeMbIx KOH-
CTPYKTOPCKHX MEpPONPUITHI MOTYT OBITh
ompeAeNeHbl M ONTUMHU3HPOBAHBI IO BHI-
OpaHHOMY KPHUTEPHUIO B MPOTPaAaMMHOU cpejie
ANSYS.

AHanu3upys MoJy4eHHBIE PE3YIbTaTHl,
MOJKHO CJIeaTh CIEAYIOIINE BBIBOIbIL:

1. Pa3pymieHne CTEKISHHOTO OTpakaTems
JamMIbl HAaKaJIMBaHUS TPOUCXOJUT B JUarma-
30HE YacTOT KoJjeOaHuii BuOpanuii [22,368 —
62,595] I'u.

2. Konebanuss BuOpanuii B Jguama3oHe
[22,368 — 62,595] 't MoryT OBITH 00YCIIOB-
JICHBI TPOTSHKEHHOCTBIO penbcoB (25 M),
paccTosiHUEM MEXy KOJECHBIMHU Iapamu
TEJEeKKH U PACCTOSHHEM MEXKAY OMOPHBIMH
AJIEMEHTaMU TyTH (IIMajJaMH).

3. Pazpyimienue CTEKISTHHON KOJIOBI JiaM-
el [DK mpoucxoaut Ha yactoTax Oosblie
95,998 I'n.

4. VBenuuenue pecypca gamnsl DK mo-
XKeT OBITh JOCTUTHYT 3a CU€T HM3MEHEHUS
KOHCTPYKLIMHU J1000BOTrO (hoHAps, a UMEHHO
32 CUéT HUCMOJb30BAHUS BBICOKOYACTOTHBIX
nemidepos.

5. CymiecTBeHHOE yBEIMUYEHHE pecypca
n000Boro oHaps MOXKET OBITh JOCTUTHYTO
TaKXke 3a CY€T 3aMEHBl JIaMIIbl HaKaJIMBaHU
HabOpOM MOIIHBIX CBETOAMOJIOB C HCIIOJIb-
30BaHMEM JUIsl TIPOCKTUPOBAHUS TaKOro OC-
BETUTEIILHOIO YCTPOHCTBA HOBBIX METOJIOB U
COOTBETCTBYIOILIETO IMPOrpaMMHOro obecre-
yenus [11-14].

6. Mcrnonb30BaHNe CBETOAMOJAHBIX HC-
TOYHUKOB CBETa B KOHCTPYKIMH JIOOOBOTO
MPOXKEKTOpa MPUBOAUT K HEOOXOJMMOCTH
MUHUMM3AIMU MacChl KOHCTPYKIIHH.

7. MopaepHM3alMs KOHCTPYKLUHU JI000BO-
ro MpOXKEKTOpa JOJDKHA BKIHOYaTh B ceOs
yBEJIUYEHHUE >KECTKOCTH KPOHIUTEHHOB, He-
CYIIHX JTUCK CO CBETOAMOIAMHU.

MopaepHu3zaius KOHCTPYKIIMU JIOOOBO-
ro MpOXKEKTOpa JOJDKHA BKIKOYAaTh B ceOs
ONTUMU3AIMIO KOJIMYECTBA CBETOAMOJIOB,
YCTQHOBJIEHHBIX HA JIUCK.
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OPTIMIZATION OF THE DESIGN OF A RAILWAY SEARCHLIGHT
IN THE ANSYS SOFTWARE ENVIRONMENT
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In article results of determination of eigenfrequencies of a design of a searchlight of an electric locomo-
tive of the VL series by means of program system of the final and element analysis of ANSY'S are stated. The
solid-state model of a searchlight having physics and technology parameters of components of a design and the
geometrical sizes of a real searchlight was developed for the analysis of vibrostability of a design. As a light
source of a front lamp the incandescent lamp and light-emitting diodes were used. Thus for a light-emitting di-
ode the boss from the ceramic material preventing thermal deformations of a substrate was designed. The quanti-
ty of light-emitting diodes was chosen, proceeding from lighting requirements to illuminants on the Russian rail-
road. The analysis of solid-state models of the searchlight using as a light source the incandescent lamp and
light-emitting diodes, showed that the searchlight design with light-emitting diodes has weight on 900 grams
bigger than a searchlight with the incandescent lamp. The received sizes of eigenfrequencies were compared
with frequencies of periodic vibrations which are tested by the rolling stock. For frequencies of vibrations, pos-
sible on railway locomotives, deformations of two designs of a searchlight which showed were defined that
shortcomings are inherent in both designs. When using as an incandescent lamp light source eigenfrequencies of
a design promote destruction of a flask of a lamp, both on top, and at low frequencies of the fluctuations inherent
in a range of vibrations of the locomotive. In case of use of light-emitting diodes in a searchlight nature of de-
formations of a design indicates the need of reduction of its component weight at preservation of necessary rigid-
ity. The carried-out analysis allowed to reveal the directions of development of a design of the searchlight,
vibrostability of a searchlight providing increase with a LED light source: application of edges of rigidity and
facilitating grooves.

Electric locomotive searchlight, own frequencies of a design, accident-free term of operation, periodic
vibrations, light source, light-emitting diodes.

19


mailto:mom@ssau.ru

BecmHux Camapcko2o 20cydapcmeeHH020 a3poKoCcMuYeckoz2o yHusepcumema No5(47), yvacme 4, 2014

References

1. Doskolovich L.L., Kazansky N.L.,
Kharitonov S.1., Soifer V.A. A method of
designing diffractive optical elements focus-
ing into plane areas // Journal of Modern Op-
tics. 1996. V. 43, no. 7. P. 1423-1433.

2. Abulrhanov S.R. Authentic 3D model-
ing of the VL electric locomotive head lamp
/I Vestnik SamGUPS. 2012. No. 3(17). P. 81-
86. (In Russ.)

3. Golub M.A., Kazansky N.L., Soifer
V.A. Formation reference wavefronts of ele-
ments of computer optics // Computer Optics.
1990. No. 7. P. 3-26. (In Russ.)

4. Volkov A.V., Kazansky N.L., Usplenev
G.V. Experimental study of lighting devices
with DOE // Computer Optics. 1999. No. 19.
P. 137-142. (In Russ.)

5. Kazansky N.L., Soifer V.A., Kharito-
nov S.I. Mathematical modeling of lighting
devices with DOE // Computer Optics. 1995.
No. 14-15, part 2. P. 107-116. (In Russ.)

6. Doskolovich L.L., Kazansky N.L.,
Kharitonov S.I. Designing lighting devices
with DOE // Computer Optics. 1998. No. 18.
P. 91-96. (In Russ.)

7. Moiseev M.A., Doskolovich L.L.,
Kazanskiy N.L. Design of high-efficient
freeform LED lens for illumination of elon-
gated rectangular regions // Optics Express.
2011. V. 19, no. S3. P. A225-A233.

8. Golub M.A., Kazansky N.L., Sisakyan
J.H., Soifer V.A Computational experiment

with plane optical elements // Optoelectron-
ics, Instrumentation and Data Processing.
1988. V. 24, no. 1. P. 78-89.

9. Kazanskiy N.L. Research complex for
solving computer optics // Computer Optics.
2006. No. 29. P. 58-77. (In Russ.)

10. Kazanskiy N.L. Research and Tech-
nology Center of diffractive optics //
Izvestiya Samarskogo nauchnogo tsentra
RAN. 2011. V. 13, no. 4(1). P. 54-62. (In
Russ.)

11. Abulkhanov S.R., Lopatin E.V Struc-
tural vibrostability // Vestnik Transporta
Povolzh'ya. 2013. No. 6(42). P. 30-36. (In
Russ.)

12. Doskolovich L.L., Kazanskiy N.L.,
Soifer V.A., Kharitonov S.1., Perlo P. A DOE
to form a line-shaped directivity diagram //
Journal of Modern Optics. 2004. V. 51, no.
13. P. 1999-2005.

13. Doskolovich L.L., Kazanskiy N.L.,
Kharitonov S.1., Perlo P., Bernard S. Design-
ing reflectors to generate a line-shaped di-
rectivity diagram // Journal of Modern Op-
tics, 2005. V. 52, no. 11. P. 1529-1536.

14. Doskolovich L.L., Kazanskiy N.L.,
Bernard S. Designing a mirror to form a line-
shaped directivity diagram // Journal of
Modern Optics. 2007. V. 54, no. 3-4. P. 589-
597.

About the author

Abulkhanov Stanislav Rafayelevich,
Candidate of Science (Engineering), Associ-
ate Professor of machining of materials de-
partment, Samara State Aerospace Universi-

20

ty. E-mail: mom@ssau.ru. Area of Research:
modeling objects with surface free forms,
parameterization rough surfaces.


mailto:mom@ssau.ru

