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AHHOTAUUSA: Agmomamusayus npoyeccamu YnpasieHus npubopoes A6aemcs HeomveMAUMOou
4aACmblo CO8PEMEHH020 (hu3u1ecko2o0 sKcnepumenma. Bo mHo2ux ciyyasx onmuuecKue cxemvl
umerowuxcs npubopos, NpeoHA3HAYeHHbIX 0N NPOBeOeHUs CNeKMPOCKONUYECKUX UMEepeHUl,
ABNAIOMCSA BNONHE YOOBIEMEOPUMENbHBIMU 0151 OCYUeCMEIIeHUs IKChepumenmos. Ilpu smom, oonaxo,
COBPEMENHBLIL YPOBEHb PA3BUMUSL KOMNbIOMEPHOU MEXHUKU U MEXHON02Ull npeonoaazaem peuletue
3a0au no conpsaxcenuro oannozo npudopa c IIK. Lenvio nacmoaweii pabomvl A61A10Ch CO30aHUe
yempotiicmea 071 asmomMamu3ayuy. nPpoyecco8 nepecmpouku Onul 8011 Ha 0aze MOHOXpoMamopa

MJIP-23, npouzeoocmea AO «JlenunepadcKkuti ONMuKo-mexanuieckuti 3a600.

KnioueBble crioBa:MOHOXpoMaTop; LWITaTHbIX ONOK; WaroBbIN ABUraTenb.

Abstract: Automation by the control processes of devices is an integral part of the modern
physical experiment. In many cases, the optical circuits of the instruments available for spectroscopic
measurements are quite satisfactory for carrying out the experiments. At the same time, however, the
current level of development of computer equipment and technologies involves solving the problems
of pairing this device with a PC. The purpose of this work was to create a device for automating
the processes of wavelength tuning on the basis of a monochromator MDR-23, produced by JSC

Leningrad Optical-Mechanical Plant.

Key words: monochromator; staff block; stepper motor.

MoHoxpomatop M[IP-23 cHabkeH 4eTbipexdasHbiM LaroBbIM ABuUraTeniem Tuna
WAP-711, koTopbln o6ecnevmBaeT yCTaHOBKY ANUHbBI BOMHbI B MAOCKOCTY BbIXOQHOW LLEnu
nyTem nosBopoTa AndpakunoHHon peleTkn. udpakuynoHHaa npoeuunpyeT nsobpaxeHue
crnekTpa Ha Bxo4 hOTOINEKTPOHHOro ymHoxuTensa (P3Y) [1].

[na ynpaBneHus wWwaroBbIM ABUratenem MCMnonb30BaH LITaTHbIA 3aBOACKOM 6nok
ynpasneHus warosoro asuratensa (bYLWA). Jloruka ynpasneHna geuratenem peann3oBaHa
B MUKpOKOHTposnnepe. [lnata KOHTponnepa LwaroBoro Asuratens MO3BOSMSET TakKxe
CUYMTbIBaTb COCTOSIHME KOHLIEBbIX AAaTYNKOB, YCTAHOBIEHHbIX B MOHOXpoMarope. [NutaHne
LIaroBoro ABuratens ocyliecTenserca oT 6noka nUTaHna KOMMNbOTEPa, UCNOSb30BaHNe
BHELLUHMX WUCTOYHMKOB He TpebyeTcs. YcTaHOBKA MOHOXpOMaTopa Ha 3aJaHHyl OfUHY
BOJIHbI OCYLLIECTBISIETCH BbIMNOMHEHNEM LLArOBbIM ABUraTenemM 3afaHHoro Yyncna waros oT
HavarbHOro NONOXeHns, ANMHA BOSTHbI A5 KOTOPOro n3BecTHa.

WratHbin 6nok ynpasneHus obrnagaet psiAoM HeOoCTaTKOB, KOTOPble Bbi3bliBAOT
onpepeneHHble TPYAHOCTU NPOU3BOACTBA U UCMNONb30BAHNSA AAHHOIO YCTPOMCTBA.

Bo-nepBbix, BCe CXEMHbIE pPeLLEHNSA MOCTPOEHbI HA yCTapeBLUEN arieMeHTHOM 6ase, 4To
He No3BonseT NPon3BOAMTbL JaHHOE YCTPOMCTBO B HacTosLwee BpeMs. B HacTosiLee Bpems
CyLlecTByeT AOCTAaTOYHO MHOTIO Cneunanmn3npoBaHHbIX MUKPOCXEM U MUKPOKOHTPOINEPOB.,
KOTOpble MO3BONAT peanu3oBaTtb fObble CXEMHble peLleHUs C MCMNofib30BaHNEM
MarorokonnyecTsa MMKPOCXEM B MUHWATIOPHOM MCMOMHEHMU. JTO No3BonseT Jobutbca
AO0CTaTOYHOW MPOCTOThI YCTPONCTBA N MareHbKnx rabapuTtHbIX pasamepoB kopnyca bnoka
ynpasrieHus.
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Bo-BTOpbIX, ynpaBneHne [AaHHbIM 6G5IOKOM pPacnofioXXeHO HeNocpeACTBEHHO Ha
kopnyce. Takum obpa3om nNpu Ha CTPOWMKE Ha ONpeaeneHHyl ANMHY BOMHbI, B Cryyae
HeLOCTaTOYHOM TOYHOCTM NonagaHus, onepaTtopy TpebyeTcs NOCTOAHHO nepemeLlaTbecs
oT NM3BM k 6noky ynpasneHus. icnonb3ysa cOBPEMEHHbIE MHTEP(ENCHBIE MUKPOCXEMDbI
MOXHO obecneuntb HagexHy cBasb [TOBM ¢ ycTpoOMCTBOM ynpaBfeHus, YTo No3BONUT
onepartopy A4OCTaTOYHO KOMOPTHO 1 TOYHO OCYLLECTBNATL PErysiMpoBKY.

B cBA3K ¢ 3TMM MbI NpeanaraemM ycoBepLleHCTBOBaTb CXeMY YCTPOMCTBA ynpaBreHus
nepecTporikm MOHoOXpoMaTtopa. Peanunsyetcsa ato cnegyowmnm obpasom.

[Ona npaBunbHOro ynpaeBfeHus wWarosBbiM Asuratenem (B ganbHenwem L)
HeobxooMma anekTpudeckass cxema, KOTopas [AOSMKHA BbINOMHATb (YHKUMM CTapTa,
cTona, pesepca U uU3MeHeHna ckopoctu [2]. LWaroBbin AaBuratenb TpaHcnupyet
nocnegoBaTenbHOCTbL  UMPPOBLIX MNEepekniovyeHnn B OBMXeHMe. «Bpawatoweecs»
MarHMTHoe none obecrneynBaeTcs COOTBETCTBYHOLUMU NEPEKIOYEHUSMN HanNps>KeHn Ha
obmoTkax. Bcnep 3a atum nonem Oyaet BpawaTbCa poTOp, COEAMHEHHbIN NOCPEACTBOM
pefyKTopa C BbIXOAHLIM BarioMm ABuUraTens.

Ha puc. 1 npmBedeHa yHKUMOHaNbHas cxemMa Onoka ynpaBfeHusa LiaroBbiM
asuraTtenem.

NHoukaTop
KK
KnasuaTtypa
MuKpoKkoHTponnep Opansep LU
NHuTepdenc USB «—
LLIaroBbIn
aBuraTenb

Puc.1. ®yHKuMOHanbHasa cxema 6rioka ynpaBneHus lwaroBbiM ABUrarenem

[MaBHLIM  3fIEMEHTOM CXeMbl HABMSAETCA  MUKPOKOHTponnep [3], KoTopbin
obpabaTbiBaeT BCce KOMaHAbl NMMBO OT nepcoHanbHOro KOMMbiTEpa, Mofydyaemble No
nHtepdency USBnporpammon «stepper.exe», nnbO OT ynpasnsoLLmMX KHOMOK KNnasnaTtypbl,
B 3aBMCUMOCTW OT pexuma ynpasneHus. Pexunm ynpaBneHns MoxeT ObiTb BHELIHUM (OT
M3BM) n BHYTpeHHUM (0T KnaBnatypbl).

CTpyKkTypa nporpammMbl KOHTpOsIiepa COCTOUT U3 criegytowmx 61oKoB:

* nognporpaMmma ynpasrieHuUsi NPUBOLOM;

* noAanporpamma obmMeHa ¢ ynpaBnsioLMM KOMMbIOTEPOM;

*  WHTepnpeTaTop KOMaHZ yrpasrsoLwero KoMnbTepa;

* 06paboTyunk NpepbiBaHMI OT KNaBmaTypbl;

* noagnporpamma BbiBoga uHgopmaummn Ha XKW gucnnen;

* noagnporpamma o6paboTkn aBapuHbIX COCTOSHUNA.

KomaHgbl npuHumMatoTcs u obpabaTbiBatoTcs, MOCHe Yero Yepes NopTbl KOHTPoOnepa
nepegaeTcs NocrnefoBaTeNbHOCTb MMMYNbCOB Ha ApalBep, KOTOpbIA yrnpaBnsieT
HenocpeacTBeHHO ABurateneM. CKOpOCTb BpalleHMs LIAroBoro ABuraTensi, MOMEHThI
nycka u HanpaBfeHne BpalleHns 3a4atoTcs ynpaensowen nporpaMmon.
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