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NCITIOJIb3OBAHUE ®OTOJJIEKTPHYECKOI'O CIIOCOBA KOHTPOJIA
BUIUMOI'O NU3JIYYEHUA TJIEIOLIEI'O PA3PAJA ITPU CO3JAHUN
ABTOMATHU3UPOBAHHOM TEXHOJIOT' MYECKOM CPE/IbI
JJIs1 OBPABOTKHN MATEPUAJIOB

[IpencraBneHbl  pe3ysibTaThl  UCCICIOBAHUMN
BO3MOXKHOCTH HCIIOJIb30BaHHs (POTOIIEKTPHUUECKOTO
croco0a KOHTPOJIS CTaOMIFHOCTH MHTEHCHBHOCTH BH-
IUMOTO M3TY4EHHUS TIICIOMIEro pa3psaa Ipu oopadoTke
H3ENIANA. Y CTaHOBJIEHO, YTO HHTEHCUBHOCTH BUAMMOTO
M3JTyYeHHUs! TUIA3Mbl 3aBUCHUT OT OCHOBHBIX [apaMeTpOB

mporecca 00pabOTKK U3AETUI U MOIAAETCS KOHTPOIIO
¥ CTaOWIN3aLiH.

KiiroueBble cjioBa: miasma, TICIOIIMN pa3psn,
WHTEHCUBHOCTh  W3JIyY€HHs, aBTOMAaTH3UPOBAHHAs
TEXHOJIOTUYECKAsl CPe/ia, BAKYYMHbIC YCTaHOBKHU.

V.A. Logvin, I.V. Tereshko, V.V. Redko-Bodmer, S.A. Sheptunov

USE OF PHOTOELECTRIC METHOD FOR CONTROL OF GLOW DISCHARGE
VISIBLE RADIATION AT CREATION OF AUTOMATED TECHNOLOGICAL
ENVIRONMENT FOR MATERIAL MACHINING

The paper reports the investigation results of
photoelectric method possibility for the intensity stabil-
ity control of glow discharge visible radiation at prod-
uct processing. It is defined, that the intensity of plas-
ma visible radiation depends upon basic parameters of
a product working process and submits to the control
and stabilization. The developed method of control has
shown its efficiency and working capacity in the whole

Brenenne

O PexTUBHBIM AJI1 YOPOUHEHMS U TJ1a-
CTU(MKALMU METAJUIOB U CIUIABOB SBISETCA
croco0, OCHOBaHHBIM Ha (OPMUPOBAHHM B
HUX YpaBHOBEIIEHHOW CTPYKTYpPbI MOBEPXHO-
CTH TIOCPEJICTBOM BO3JIECHCTBHS HU3KODHEPTe-
THYECKOW IUIa3Mbl Tuieroniero paspsaa [1-8].
Hcnonp30Banue IiIa3Mbl TICIOMIETO pa3psaa
UL CTPYKTYPUPOBAHUS MaTEpUAIOB IO3BO-
JSIeT TOABEPraTh YK€ TOTOBBIE K JKCILTyaTa-
IIUM U3/1eIMs BO3JIEHCTBUIO MOHHBIX NTOTOKOB
0e3 U3MEHEHHS MX Te€OMETPHH. DTO IMPOIECC
B3aMMOJICHCTBHS Xa0ca HaJleTaloMUX HOHOB U
KPUCTAUTMYECKAX  PEIIETOK  00IydaeMbIX
MUIlIeHEeH, He TpeOyroumii (GopMHpOBaHUs
KOHIICHTPUPOBAHHBIX WOHHBIX ITy4kKOB. Jliist
o0ecrieyeHrs: BBICOKOW BOCHPOHM3BOJIUMOCTH
pe3ynbTaToB He00X0auM 3G (HEKTUBHBIN KOH-
TPOJb CTAaOMJIBHOCTU TapaMeTpoB IJIa3Mbl
TJICIOMIETO pa3psijia U, B IEPBYIO oYepesp, Mo-
CTOSTHCTBAa KOHIIEHTpPAIlMM MOHOB BOJIM3U Ka-
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range of process parameter changes and could be used
in the system of control at the development of the au-
tomated technological environment for realization of
new technologies based on glow discharge use.

Key words: plasma, glow discharge, radiation
intensity, automated technological environment, vacu-
um plants.

TO/MQ, OMNPEACISIONUX CaMOOPTaHU3aIUOH-
HbIE TPOIECCHl B 00BEME YHPOUHSIEMBIX H3-
JICITHH.

HauGomee BaXHBIMH [JI TIICIOLIETO
paspsizia SBISIOTCS MPOIECCHI, MPOTEKAIOIINE
HEMOCPEACTBEHHO Ha CaMOM KaToJe U B MPHU-
KaTOJHOM 00JIACTH TEMHOTO MPOCTPAHCTBA U
CBsI3aHHBIE ¢ 00pa30BaHHEM IMOTOKA AJIEKTPO-
HOB JUISI MOHU3AIUU MEXDIIEKTPOIHOTO MPO-
cTpanctBa. KadectBo 00pabOTKH MOBEpPXHO-
CTH W3JCIINHA 3aBUCHUT OT CTAOMIBLHOCTU 3THX
MPOLIECCOB M, B YACTHOCTH, OT CTaOUIILHOCTU
M CTEIECHM MHTEHCUBHOCTHU IIJIA3MEHHOI'0 00-
JaKa KakK y aHoJia, TaK U B CTpaTax, 0COOCHHO
BOIM3KM KaTOAHOW o00JlacTH. YCTaHOBJIEHUE
B3aMMOCBSI3H MEXAY CTEIEHbIO WHTEHCHBHO-
CTH TUIa3Mbl M BO3MOKHOCTBIO JKCIIEPHMEH-
TAJIBHOTO OMpEJeNeHUs] €€ BIUSHUS Ha OC-
HOBHbIE  (PU3UKO-MEXaHUUYECKHUE CBOMCTBA
TBEPHABIX Tel, IMOABEPTHYTHIX BO3JICHCTBUIO
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TJICIOIIETO pa3psna, SBISETCS BAKHBIM JIs
nporiecca ux oopabdorku [9-13].

D¢ dexkTuBHOCTE 00pabOTKH B TIIECIO-
IeM pas3psijie ONpeAessieTcsl CTENEHbI0 HH-
TEHCHBHOCTH  IIJIa3Mbl,  CIIOCOOCTBYIOIIEH
(GbOpMHUPOBAHUIO 3aPSHKEHHBIX YaCTHII, HETo-
CPEICTBEHHO YYaCTBYIOIINX B OOMOapaupoB-
K€ MOBEPXHOCTU W3JENUIl, PaclOIOKEHHBIX
Ha Katoze. Jlnmsi CHIDKEHHWsS 3Hepro3arpar u
COKpalleHHs] BpeMeHH 00paOOTKU MPH OJIHO-
BPEMEHHOM O00€CIEYeHUU 3aJaHHOTO Kade-
CTBa MOBEPXHOCTH HEOOXOAUMO CTaOMIM3U-
poBaTh CTENEHb WHTEHCHUBHOCTU IIJIA3MBI,
o0ecrieunBaroleil KOHLEHTpaluo o0pa3yro-
IIUXCSl BCJEJICTBHE HOHHO-AJIEKTPOHHOH U
(OTORNEKTPOHHON SMUCCHI 3apsHKEHHBIX Ya-
cturl. OmpeneneHHass YacThb AJIEKTPOHOB
Y4acTBYeT B PEKOMOWHAIMH IOJIOKUTEIHHO
3apsKEHHBIX MOHOB, YTO TAK)K€ CHIIKAET CTe-
MIeHb UHTCHCHUBHOCTH TUTa3Mbl B IPUKATOTHOM
obmactu [9-13].

B Tneromem paspsae cyMMmapHas SMHC-
CHSl DJIEKTPOHOB C KaToAa CKJIaJIbIBAaeTCs W3
OTAENBHBIX aKTOB SMHUCCHH, O0YCIOBICHHBIX
MomalaHueM Ha KaToJl MOHOB, BO30YKICHHBIX
aTOMOB, OBICTPBIX HEHUTpPaIbHBIX ATOMOB. OTH
MIPOLIECCHI COMPOBOXKAAOTCS BO30YKICHUEM
MOJIEKYJI Ta30BOM TEXHOJIOTMYECKON Cpeapl C
MOCIIEAYIOIUM TEPEX0I0M UX B HOPMAIIbHOE
COCTOSIHME C W3JIy4eHHEM KBaHTa CBETa.
CrekTpanbHBI COCTaB CBETa, M3Ty4aeMoro
TUTa3MOM TIEIOIMIETO pa3psiaa, ONpenessieTcs
UCIOJIb3YEMBIM Ta30BbIM COCTaBOM, a WHTEH-
CHBHOCTh CBETa — KOHIIGHTpanueill BO30YXk-
JCHHBIX aTOMOB M MOHOB. [1OCTOSHCTBO 3THX
U JIPYTHX TIapaMeTpoB XapaKTepU3yeT CTa-
OUIBPHOCTh TJICIOLIETO pa3psaa, a ClefoBa-

MeToauka HcCIeI0BaAHUAS

Jnst pemeHuss MOCTABICHHOM 3aJadyu
ObUTH pa3paboTaHbl U M3TOTOBJIEHHI JBa (ho-
TORJIEKTPUYECKUX YCTPOWCTBA - HACAIKH,
MPUKpEIUIieMble HA CMOTPOBBIE OKHAa Baky-
YMHOW KaMepbl YCTAHOBKH W PACTIOJIOKEHHBIC
Ha YpPOBHE MPHUKATOMHON M MPHAHOAHOW 00-
nmacted. Hacaakum BKIIFO9arOT (OTOIUOIHI,
HAMpPAaBISAIONINE I YCTAHOBKH CBETO(DUITb-
TPOB W3 IBETHBIX KAJIMOPOBAHHBIX CTEKOJ
[14] u snexTpousmMepHTEIbHBIC TPHUOOPHI.
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TEJIbHO, U BOCIPOU3BOJUMOCTH €r0 BO3JEH-
CTBUS Ha 00JIy4aeMble MaTepHAJIbI.

OrnpeaengonmM yCIoBUEM I TICHO-
IIEro pa3psija SABJISIOTCS MPOIECCHI, MPOUC-
XOJISIIME HEMOCPEACTBEHHO HA CAMOM KaTOJIe
U B TPHUKATOAHOM OOJACTH TEMHOTO MPO-
CTPAHCTBA. DTH € MPOLECCHl OMPEIESIOT
Ka4eCcTBO OOpaOOTKM TOBEPXHOCTH H3JICIHI.
[TosTOoMy HcclienoBaHrEe 3aBUCUMOCTH MHTEH-
CHBHOCTH BUJIMMOTO HHTEIPAIbHOTO HU3JIy4de-
HUSI, WU U3JIYy4YEHUS B OTACIBHBIX Y4acTKax
CIIEKTpa, OT DJIEKTPUYECKUX I[1apaMeTpOB
mia3Mbl (TOK B pa3psiie, HANpsOKEHUE Ha
AJICKTPOJIax) U JABJICHHUS Ta30BOW CPEIbI CO-
CTaBJISIET OCHOBY (DOTOAIEKTPUIECKUX CIIOCO-
OOB KOHTPOJISI CTAaOMJIBHOCTH TUIa3Mbl TIICHO-
LIEro pa3psaa.

[Tockonpky KOHIIEHTpAIUsi BO30YKICH-
HBIX aTOMOB W MOHOB I'a30BOM Cpejbl onpee-
JISile€T MHTEHCUBHOCTh U3JTy4aeMOro CBETa, TO
9TOT (PaKT MOXKHO MCIOJIb30BaTh JJIsI KOH-
TPOJS CTAaOMIBHOCTH (DU3MYECKHUX YCIIOBHIMA
TJCIONIETO pa3psiia B MPUAHOJHOM U TPUKa-
TOJIHOHM 00JIACTSX Pa3psAHOTO IPOMEKYTKA.

['maBHOM 3amadeil pabOThI  SIBISAETCS
pa3paboTka u uccienoBanue (HoTodIeKTpude-
CKOro crmocoba KOHTPOJS CTaOMIBHOCTH
IJ1a3Mbl  TJICIOIIETO pa3psyia, o0ecleynBaro-
IIEr0 BOCIHPOU3BOAMMOCTh OCHOBHBIX Camo-
OpraHU3aIMOHHBIX TPOIECCOB B METaUIaX U
CIUlaBaxX, MOJBEPraeMbIX HU3KOIHEpreTuye-
CKOMY BO3JICHCTBHIO MOHOB, C IIEJBIO pa3pa-
OOTKH HOBBIX CIIOCOOOB, TSXHOJIOTHI U aBTO-
MaTU3UPOBAHHBIX YCTPOWCTB [JISi CO3JIaHUS
ABTOMAaTU3UPOBAHHON TEXHOJIOTMYECKOU cpe-
Jii S8

Jns peanuzauuu (OTOAIEKTPUUECKO-
ro crnoco6a MCIOoJIb30BANNUCE (POTOIUOABI C
HauOOJbIIEH CBETOUYBCTBUTEILHOCTBIO B CH-
Hell ¥ KpacHOM 00acTsAX CIeKTpa.

YcrpotictBo [15] (puc. 1) cocTout u3
Kopmyca 1, Ha KOTOpOM ¢ BHYTPEHHEHN CTOpO-
HBI 3aKperuieH GpoToanoa 2, U CUCTEMBbI KOH-
TaKTOB 3, K KOTOPBHIM IOJCOEAMHEHBI BBIXOJ
dotoamona 2 W BXOJ PETUCTPUPYIOIIETO
ycTpoiicTBa 4.



BecTtHuk BpleCKOl"O rocyiapCrBeHHOIo TEXHHYE€CKOro yHuBepcurera

Ne 6 (59) 2017

Puc. 1. YCTpofICTBO JJI1 KOHTPOJIA HHTCHCUBHOCTHU BUAMMOTO U3TTYUCHUSA
TJIa3MbI TJICHOIICTO pa3spaaa

Ha BHyTpenHel cropone kopnyca 1 no-
MIOJTHUTEIbHO  YCTaHOBJIEHbl  IOCTOSIHHBIE
MarHuThl 5 st OBICTPOTO KPETUICHHUS! M CHS-
TUs Kopiyca | u Hanpasistonue 6 i ObICT-
POl YCTaHOBKM W CHSTHS CBETO(QHIBTPOB 7.
Boxkpyr nHanpasisromux 6 u kopmyca 1 ycra-
HOBJICHBI (PUKCHPYIOIIE-3aTCHSIONINE YIIPY-
rue mropku 8. Ha Hampasistomux 6 1omos-
HUTEJIbHO YCTAHOBJIEHBI NMPUKUMBI 9 C BO3-
MO’KHOCTBIO OBICTPOIl YCTAaHOBKM M CHSATHUS
uHTephepeHmonHoro  ¢mietpa  10. B
HampaBJsOIUe 6 MOXKET YCTaHaBJIMBATHCA
cBETOUIBTP 7, HEOOXOIUMBIN TSI KOHTPOJIS
U3JIydeHUs IUIa3Mbl TJCIOIIEro pas3psana B
KpacHOM WJIM CHHEH 00JIacTu CHEKTpa, TaKuM
o0pa3zoMm, uyTOOBI (PUKCHPYIOIIE-3aTeHSIOINE
yIOpYyTrue WTOPKU 8 MIIOTHO MPUJIETAIH 1O Ie-
pumeTpy cBeToduiIbTpa 7 mMOCHE YCTaHOBKU
Ha CMOTpPOBOM OKHE BaKyyMHOW KaMmepbl B
npukatonHoi 11 u nmpuanogHoi 12 obmactax
Taeromero paspsaa (puc. 2). Berxon ¢oroau-
0lla 2 U BXOJl PETUCTPUPYIOLIErO yCTPOMCTBA
4 coeauHsIOTCS MPOBOJAAMH. Y CTPOMCTBO ISt
KOHTpPOJISI MHTEHCUBHOCTH W3JIy4YEHMs IUIa3-
MBI TJICIOUIETO pa3psAja yCTaHABIMBAETCS Ha
CMOTpPOBOE OKHO BaKyyMHOM Kamepsl U (PUK-
CUpYyeTCsl MPU MOMOUIM MOCTOSIHHBIX MarHu-
TOB 5.
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12
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Puc. 2. Pacnonoxenue ycTponucTB A
KOHTPOJIS MHTEHCUBHOCTH BUIMMOTO
M3Ty4eHHs TUIa3MBbl TICIOMIETO paspsiia
Ha CMOTPOBBIX OKHAaX BaKyyMHOMH
KaMephbI

C momouipio 3TUX yCTPOWUCTB MPOBOIU-
JUCh JBa BUAa (POTORIEKTPUUECKUX H3MEpe-
HUI: MHTEHCHUBHOCTH BHIUMOTO HWHTETPaTh-
HOTO M3JIy4€HHUs IUIa3Mbl B TPUAHOAHON M
MPUKATOIHONW O0ACTSIX M M3ITyYeHHS B Kpac-
HOM M CHMHEH yacTix CHeKTpa M3JIy4eHUs ap-
TOHA, B KOTOPBIX HAaXOASTCS OCHOBHBIE CITEK-
TpajbHbIC JTMHUU U3TY4YE€HUS aTOMOB aproHa.

W3mepeHns: MHTETPaIbHOTO BHIAMOTO
U3IYYEeHUs TUIa3Mbl MPOBOAMIIMCH C UCIONb-
30BaHMEM (OTOIMOOB, HMEIOIIUX MAaKCH-
MQJIbHYIO YYBCTBUTEIBHOCTh B BUJIUMOH 00-
JIaCTH CHEKTpa.
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PesyabTaTsl Hecjief0BaHUI U X 00CyKIeHHE

DKCNEPUMEHTAIBHO YCTAHOBIIEHO, YTO
W3MEHEHUsT MHTEHCUBHOCTH HWHTETPAIBHOIO
BHJIUMOT'O W3JTy4CHHUs TUIa3Mbl BOJIM3HM aHO/IA
M KaToJia B 3aBUCUMOCTH OT U3MEHCHHS DJICK-
TPUYECKUX MMAPAMETPOB IUIA3Mbl UICHTHUYHBI,
HO WHTEHCHUBHOCTH W3JIyYCHHS] B IPHUKATO/I-
HOM oOyiactu Oo0JbIe, YeM B MPHUAHOTHOM.
Kpome Toro, ¢ yuerom BaKHOCTH MPOIECCOB,
MPOXOAAIINX Ha KaTojae, BCe U3MEPCHHsS BU-
JUMOTO M3JIy4eHUs IUIa3Mbl MPEICTaBICHBI
TOJIBKO JJI TPUKATOTHOM OOJIACTH.

Ha puc. 3 npencraBieHbl 3aBUCUMOCTH
WHTCHCUBHOCTH HHTETPAIBHOTO BHUIMMOTO
M3JIy4eHHS I1JIa3Mbl TICIOLIETO pa3psia OT
HaIpsDKEHUS Ha JJIEKTpoJaxX NpPH JIABJICHHH
aprona 1,6; 3; 4 u 8 Ila.

VYcraHoBiIeHO, YTO 3aBUCUMOCTh MHTCH-
CHUBHOCTU MHTETPALHOTO BUIUMOTO U3IyYe-
HUS TUJIa3Mbl TIICIOIIETO pa3psija MpHU YBEIH-
YCHUU HAINpPsDKEHUS UMEET HEJIWHEHWHBIN Xa-
paKkTep C U3JIOMaMHM, YKA3bIBAIOIIUMHU HA BO3-
MOXXHOCTh HaJIM4YMsl B pa3psijic Tak Ha3bIBae-
MOW CTYNEHYaTOM MOHHW3ALWH, KOTOpas IMpo-
SBIIAETCS TPU OJIHO-, ABYX- U TPEXKpPATHOU

MOHM3AI[MM MOHOB aproHa 3JeKTPOHHBIM Y/a-
pOM, KaKk B MPHUAHOJTHOM, TaK U B MPUKATOJI-
HOM obnacTsax. Ilpu 3TOM H3MEHSETCS U TOK
pa3psga, TakXke 3aBUCALLIMA OT HAIPSKECHUS
Ha DJIEKTPOJAaX W JaBlieHHs aprona (puc. 4).
[TpudeM deM Oosbllie IaBlICHUE aproHa, TEM
[P MEHbILIEM HANpsDKEHWH Ha AJIEKTPOAAx
BO3HHUKAET MEPEXO0] aHOMAJIbHOTO TJICIOIIETO
paspsia B IyroBoil. JDTU JaHHbIE HE SBISIOT-
Csl TOCTAaTOYHO MH(OPMATHBHBIMH ISl BBIOO-
pa ONTHUMAJIbHBIX MapaMeTpoB IIA3Mbl U pe-
IICHMSI IOCTABJICHHBIX 3a1a4. [loaromy ObLIH
MIPOBEJICHBI IIPEIBAPUTENIbHBIE JKCIEPUMEH-
TaJbHbIE HCCIEAOBAHUS 3aBUCHUMOCTU Kaue-
cTBa 00pabOTaHHBIX MMOBEPXHOCTEN OT JlaBje-
HUS U TOKa B paspsje. Y CTaHOBJIECHO, YTO OIl-
TUMAaJIbHBIMU TIapaMeTpaMH SIBJISIFOTCS 3HAUe-
Hus Toka B mHTepBasie 10...100 MA, naBie-
Hus 2...10 Ila, HanpsbkeHUs Ha AJIEKTPOAAX
200...1500 B. OnrumaibHble 3HAYECHHS
HaNpsHDKEHUWA W JIABJICHUWA aproHa JJis MoJy-
yeHusi Toka B paspsae 100, 75 u 50 MA npu-
BeJICHBI B TaO. 1.
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Puc. 3. 3aBUCHMMOCTh HHTEHCUBHOCTH HWHTETrPaAJIbHOTO BUAUMOI'O U3JTYUCHUSA
IUTIa3MbI TJICKOLICTO pa3psdaa OT HAIPSKCHUSA Ha JJICKTPOAaX
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Puc. 4. 3aBucHMOCTD BETUIHUHBI TOKA TJICKOLICTO pa3psaaa OT HAIPSPKCHUA Ha SJICKTPpOAAX

Taonuua 1
3HaveHHsI HANPSHKEHUH Ha 3JIEKTPOIax JUIs IOJIYYEHHs ONTHMAILHOTO TOKA TIICIOIIEro paspsiaa
(B BOJIbTAX)

Tox Taeromiero pas- JaBnenue aprona P, I1a
psana |, MA 2 4 5 8 15
100 2500 1300 950 700 —
75 2400 1100 850 600 450
50 2100 900 750 540 440
[Ipn 3THX 3JIEKTPUUECKUX IMapameTpax n3MeHeHuu Toka ot 10 no 100 MA (puc. 5) u
TJICIOLIETO pa3psiia UHTEHCUBHOCTh CBEUEHUS U3MEHEHUN HaIPSDKEHHS Ha JJIEKTpoAax OT
ma3Mbl MeHsercs oT 75 no 300 oTH. ex. mpu 200 mo 1500 B (puc. 6).
350
X
250
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150 A
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T s .
] 0 r r .
0 I > 20 40 60 80 mA 100
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Puc. 5. 3aBHCMMOCTh HHTCHCHBHOCTH BUANMOTO U3TYYCHU
IJIa3Mbl TJICIOIICTO pa3psaaa OT TOKa B pa3psaac
N3 puc. 5 u 6 BUIHO, UTO MHTEHCHUB- IJ1a3Mbl SIBJSIETCS JIMHEHHOW (yHKIMEH Toka
HOCTb HHTETPAJIbHOIO BUAMMOIO H3Iy4EHHS B pasps/ie U HaNpsOKEHUS B OIPENEICHHBIX
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npeenax, 4ro yKa3bIBaeT Ha BO3MOXKHOCTH
WCTIOJIB30BaHUST (POTOIIEKTPHUECKOTO CIIOCO-
63, N3MCPCHUA MHTCHCUBHOCTH HMHTCIPAJIbHO-
r0 BUIMMOTO M3JIYUYCHUS TUIA3Mbl B Ka4eCTBE

METOZa KOHTPOJII CTaOMJIBHOCTU YCIOBUH
npu 00pabOTKEe MaTepHUaJIOB B TICIOIIEM Pa3-
psiie IPU YKa3aHHBIX IMapameTpax.
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Puc. 6. 3aBHCUMOCTh HHTCHCHBHOCTH BUANUMOTO U3JTYYCHUS I1JIa3Mbl
TJICIOMICTO paspdaaa OT HAIPSXKCHU Ha 3JICKTPpOAax IMPU pa3HbIX JaBJICHUAX aproHa

Ha puc. 7 npencraBineHbl 3aBUCUMOCTH
OTHOIICHUNA HW3MEHEHHs WHTEHCHUBHOCTH Al
BUIMMOTO W3ITyYCHHUS TUIA3MbI K M3MEHEHUIO
toka Al mmasmel (AJ/Al) u  HanpsbkeHHS
(AJ/AU) nipu pasHbix aaBieHusx. BuaHo, uTo
npu naBienun aprona 10 Ila BeawuuHbI OT-
Homenud AJ/Al u AJ/AU ymensmatorcsi, 94to
YKa3bIBa€T HA yMEHbBIIEHUE WHTCHCHUBHOCTHU

BUIUMOI'0 U3JIy4YCHHA IIJIa3Mbl ITPHU YBCIUYC-
HUM KOHIIGHTPAIlMd HOHOB aproHa. MOHO
IpeaAnoJI0XUTb, 4YTO HpI/I‘{HHOﬁ 3TOT'0 MOXCT
OBbITh SIBJICHHWE, W3BECTHOC B ONTHKE Kak
«KOHIICHTPAIIMOHHOE TYIICHHUE», CBA3aHHOE C
nepenaveii SHEPruu BO30YKICHHBIX aTOMOB
COCETHUM HEBO30YXKJICHHBIM aToMaM 0e3 u3-
Jy4eHUs KBaHTa CBETA.
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Puc. 7. 3aBUCMMOCTb OTHOCHUTENBHBIX H3MEHEHHI HHTEHCUBHOCTH BUAUMOI'O
H3JIy4YCHUS TUTIa3MbI TJICHOUICTO pa3psdaaa OT AaBJICHHS aprOoHa B BaKyyMHOﬁ KaMepe

[IBeTr BHIMMOTO U3IYy4YEHHUS IIIa3MBbl
TJICIOLIET0 pa3psaa B arMocdepe aproHa o0y-

CJIOBJICH HAaJIMYHMEM B €TI0 OIITHUYCCKOM CIICK-
TpC IpyHIl CIICKTPAaJIbHBIX JIMHUUA B JMana3o-
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Hax 590...650 HM (KpacHas 06JIacTh CIIEKTpa)
n 410...480 aM (cuHSS 00JACTh CHEKTpPA).
st GOTOIAEKTPUUECKUX W3MEPEHUN M3 HMH-
TErpajibHOTO BUIMMOTO H3ITyYCHHs BBIICIS-
Jach Kaxkaas 00JacTh CIIEKTPa B OTAEIBHOCTH
C TMOMOIIBID KAJIMOPOBAHHBIX IIBETHBIX CTe-
Kos. VIX onTHueckue mapamerpsl MPUBEICHBI
B KaTaJiore BETHOro cTekia [14].

HccnenoBanuchk Takue ke 3aBUCUMOCTH
WHTCHCUBHOCTH BUIMMOTO H3JIYYCHUS B CH-
HEH M KpacHOW O0JIacTSAX CHEKTpa aproHa OT
AJIEKTPUUYECKUX TapaMeTPOB IUIA3MbI TJICHO-
IIEro pa3psaa.

YCTaHOBIIEHO, 4YTO pETUCTpUpyeMast
($OoTOIMOIOM  MHTEHCHBHOCTb  HM3JIyYCHHS
TUTa3Mbl B KPacHOW M CHUHEH OO0JIACTSIX CIICK-
Tpa BOJM3M KaTo/a B HECKOJIBKO pa3 OOJbIIIe,
yeMm BOiM3M aHozga. [loaTomy Bce M3IOXKEH-
HBIC HIDKE PE3yJIbTaThl CIICKTPAILHBIX H3ME-
peHMI 3aBUCHMOCTH WHTEHCHBHOCTH OT Ta-
paMeTpoB IUIa3Mbl TJICIOLIETO pa3psiia OTHO-
CATCS K IPUKATOTHOW O0JIACTH.

Ha puc. 8 mpencraBiieHbl pe3yibTaThl
MCCIICIOBAaHUH 3aBUCHUMOCTH WHTEHCHBHOCTH

paspsia OT HANpsDKCHHsI Ha DIICKTPOJax B
KpacHOW M CMHEH 00JIacTAX CIIEKTpa MPH JaB-
nenuu aprona 2; 4; 6 u 10 Ila (0e3 yuera
CHEKTPaJIbHOM YyBCTBUTEILHOCTH (HOTOANOAA
B CUHEM 00JIaCTH CIIEKTPA).

YcTaHOBNIEHO, YTO perucTpupyemas
WHTEHCUBHOCTh W3TyYCHUS IUIa3Mbl B CUHEH
obmactu (0e3 ydera YYBCTBUTEIHHOCTH)
CIIEKTpa MEHBIIIE WHTCHCHBHOCTH H3TYYCHHUS
B KpacHOW obOmactu B 4...6 pa3 B
3aBUCHMOCTH  OT  JIaBJICHUS  aproHa.
OTHollIEHNE W3MEHEHUS HWHTEHCUBHOCTH K
W3MCHCHUIO HANPSHKCHHUST HA  AJIEKTPOJAAx
(AJ/AU) B cuHe#t 007acTH CIIEKTpa U3MEHSICT-
cs ot 0,03 1o 0,11, a B kpacHoit - ot 0,11 o
0,38. B kpacHOl U cHHEH 00JaCTsAX CIIEKTpa
BUJUMOTO M3JIY4YCHHUS IJIa3Mbl TJICIOMIETO
paspsga HaOIIOaeTCsl YMEHBIIEHNE OTHOIIe-
HUS M3MEHEHUS MHTEHCUBHOCTU H3ITYYCHHUS
IJ1a3Mbl K U3MEHEHUIO HAIPSDKCHUS HA DJICK-
tponax (AJ/AU) npu naBnenun 10 Ila u 60-
Jee, 9TO MOXKET CIYKUTh TOJITBEPKICHHEM
BBICKA3aHHOTO BBIIIE MPEANOIOKEHUS O TO-
SIBJICHUY B TUTa3Me TaK HA3bIBAEMOT'O KOHIICH-

BUOUMOI'O M3JIYYCHHsA ILIa3Mbl TJICKHOLICTO TPAITMOHHOI'O TYIICHUA U3JIYUCHU.
250
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Puc. 8. 3aBHCUMOCTh HHTCHCHBHOCTH BUAMMOTO U3JTYUYCHUS JIa3Mbl
OT HAIIPSPKEHHS Ha JJICKTPOJAax MPpH Pa3IMYHBIX NJaBJICHUAX aproHa

Pesynbrarhl MCClIEOBaHUI 3aBHUCHUMO-
CTH PETHCTPUPYEMON HMHTEHCUBHOCTH H3IY-
YEeHHUs IIa3Mbl B KPAaCHOM M cuHEll o0sacTsx
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CIIEKTpa OT TOKa B pa3psijie MpeJCTaBICHbI Ha
pucynke 9 (0e3 yuera cnekTpalibHON (oTo-
YYBCTBUTEIBHOCTH (OTOAMOAA).
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Puc. 9. 3aBHCUMOCTh HHTCHCHBHOCTH BUAUMOT'O U3JIYYCHUS TJ1Ia3Mbl
OT TOKa pa3psiaa Ipu pa3jIniHbIX JaBJICHUAX aproHa

Peructpupyemoe mnpubopamu uzmyde-
HUE IUIa3Mbl B CHHEH 00JacTh CIeKkTpa
MEHBbIIIE, YeM B KpacHOU obOJyiactu, B 4...6 pa3
B 3aBUCHMOCTH OT JaBJICHHS aproHa B BaKy-
YMHOH Kamepe, a M3MEeHEeHHUEe MHTEHCUBHOCTH
Py M3MCHCHHWH BEIUYHMHBI TOKA B paspsic
(AJ/Al) Takke yMeHbIIACTCS NPU TaBICHUN
aprona 10 Ia u 6onee (Tadu. 2).

W3 naHHBIX, IPEICTaBICHHBIX B Ta0II. 2,
CJIEyeT, YTO Il KOHTPOJIS CTaOMIIBHOCTH
IJIa3Mbl TICIOIICTO pa3psjia Herenecooopas-
HO HCIIOJIB30BaThb I/I3MepeHI/I$I HNHTCHCUBHOCTHU
W3IYy4YCHUS B CHMHEW OOJIACTH CIIEKTpa BUIH-
MOTO U3IIy4eHUs aproHa BCICICTBUE He-
OOJIBIIION YYBCTBHTEIBHOCTH IHOIOB B ITOM
00J1aCTH.

Tabmuma 2
OTHoOIIIEHUE U3MEHEHHSI HHTEHCUBHOCTH K M3MCHEHHIO HANPSDKEHUS Ha JIEKTPOIax M TOKa
B paspsizie
Hasnenue P, [1a 2 4 6 10
AJ/AU CuHsIst 00J1aCTh CIIEKTPA U3TyICHUS 0,03 0,11 0,09 0,05
Kpacnas o6nacte ciekTpa u3nydeHus 0,11 0,36 0,38 0,32
AJ/Al CuHsst 0651aCTh CHIEKTpa U3ITyYEHUS 0,25 0,44 0,40 0,16
KpacHas 061acTs CieKTpa U3IIydeHust 1,10 1,35 1,30 0,95
BriBoabI

1. KoHTponb cTaOMIBHOCTH DPETUCTPHU-
pyemoii (pOTOIMOAOM HMHTEHCUBHOCTH BUIM-
MOTO M3JIy4€HHUs IIJIa3Mbl B COYETaHUU C OIle-
paTUBHBIM H3MEHEHHEM 00BEMa TEXHOJOTH-
YECKOM Cpellbl, MPOKAaYMBAEMOUN Yepe3 MEx-
3JIEKTPOJHOE MPOCTPAHCTBO Npu paboTe Ba-
KYYMHOH YCTaHOBKH, MOXET CIYXUTb J0-
MOJTHUTENBHBIM ~ CIIOCOOOM ~ MOHHUTOPHHTA
o0ecrniedyeHrs BOCIPOU3BOJIMMOCTH KadyecTBa
CTPYKTYpPHBIX U3MEHEHU B 00pabaThIBaeMbIX
W3EIHSIX.
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2. Pa3paboTaHHBIE yCTpOWCTBAa KOH-
TpoJsis CTaOWUJIBHOCTM HMHTEHCHBHOCTU BHUIIH-
MOT'O M3JIy4€HHs IUIa3Mbl MOXHO HCIOJIB30-
BaTb Kak CpEACTBa OIEPAaTUBHOIO MOHHTO-
pUHTa IpHU CO3JAaHMM aBTOMAaTHU3UPOBAHHOMN
TEXHOJIOTUYECKOM cpeabl A cTabuin3anuu
KauecTBa M3JENUM TNpu pa3paboOTKe HOBBIX
TEXHOJIOTUI 00pabOTKM Pa3MTUYHbIX HM3AETHN
B TJICIOILEM Pa3psIe.
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