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JIABOPATOPHAS PABOTA Ne 1

N3YUYEHUE KOHCTPYKINHN U HAJIAJIKN OJIEKTO — UMITYJIbCHOI'O
KOIIMPOBAJIBHO-ITPOIIMBOYHOI'O CTAHKA MO/, 4I'721M. OIIPENEJIEHUE
CTATHUYECKOU XAPAKTEPUCTHUKU ITPUBOJA DJIEKTPOJA — MHCTPYMEHTA.

KoHcTpyKTOpCKHE OCOOEHHOCTH, TEXHOJOTMYECKHE OCHOBBI M Halla/iIKa CTaHKa
4I'721M.

1. Ienb paGoOTHI.

Llenpro paboThI sIBIsIETCA 3aKpeIICHUE W YriiyOJeHue 3HaHWM CTYACHTOB,
MOJIYYCHHBIX Ha JIEKIMSIX TpH u3ydeHuu kypca «Oo6opynosanue st OKIID», a
TaK K€ MPUOOpETeHHE MPAKTHUYECKUX HABBIKOB HACTPOUKHU 3JIEKTPOIPO3UOHHOTO
ctanka g 990 naetaneit u paboThl HA HUX.

2. OCHOBBI TCOPHUH.

OCHOBBI CHCTEMHOI'O aHAJIN3a JIEKTPOIPO3UOHHBIX CTAHKOB.

D90 CTaHOK COCTOMT W3 OINpEIeJIEeHHBIM 00pa3oM CBS3aHHBIX U
(GYHKUMOHUPYIOIIUX 3JEMEHTOB: arperaTtoB, OJIOKOB, Y3J0B, CHUCTEM I0Ja4yu
paboueil >KUAKOCTH, CUCTEM YMpaBJICHUS, UCTOYHUKA NMUTaHUS U Jp. Kaxnapii
AJIIEMEHT, KaK CAMOCTOSITEIbHBIA OOBEKT, BBIMOJIHSAET ONpPEIEICHHYI0 (QYHKIHMIO U
peanusyet onpeaeneHuyo pusznueckyto onepanuio (DO).

DNEeMEHTbl  3JEKTPOIPO3UOHHOTO  CTaHKa  UMEIOT  ONpe/eNICHHBIE
(GyHKIHOHATIBHBIE CBA3U JIPYT C JIPYTOM, KOTOpPbIE O0pa3ylOT KOHCTPYKTHUBHYIO
byHKUIHOHATBHYIO CTPYKTYpY (DC).

KonctpyktuBnas ®OC mnpencraBiser co0oil OpUEHTUPOBAHHBIA Tpad,
BEpIIMHAMHU KOTOPOTO SIBIISIIOTCST HAMMEHOBAHUS JJIEMEHTOB, a pebpamMu —
bynkuun snemMeHToB. Kpome GyHKIIMOHANBHBIX CBSI3€H, MEXKIY dJIEMEHTaMH
CTaHKa UMEIOTCS IOTOKOBBIE CBS3H, T.€. JIEMEHTHI, PEANU3YIOIINE ONPEIEICHHBIE
busnueckue onepamuu, oOpa3yloT MOTOK MpeoOpa3yrouuX BELECTB, SHEPIHUH,
uH(pOopMaIUu U Ipyrux GakTopoB.

B3aumMocBs3anHnbiii Habop PO, peanu3yroumx OJAUH ONPENEICHHBIM MOTOK
npeoOpa3oBaHus BEIIECTBA, JHEPruu, HH(GOPMAIMM HA3bIBA€TCd MOTOKOBBIN
(GYHKITMOHATBHON CTPYKTYPOH.

B ocHOBy aHanm3a (QyHKIUH CTaHKa M MOCTPOEHHUS KOHCTPYKTHUBHON DPC
MOJIOKEH MPUHIUIT BBIJICJICHUSI U PACCMOTPEHUSI CTPYKTYp C ABYX YpPOBHEBOU
uepapxuen, T.e. JOOOW CTAaHOK MOKHO PAa3AeNUTh Ha HECKOJBKO 3JIEMEHTOB,
KaXXIbI M3 KOTOPBIX MMEET BIOJIHE ONPECICHHYIO (PYHKIHMIO M0 00ECIEeUEHHUIO
pabOThI CTaHKA WIJIH €TO DJIEMEHTOB.

IIpu 3TOM paccmaTpuBaeMblii IJIEKTPOIPO3UOHHBIA CTAHOK NPEACTABIISET
co00¥1 BEpXHUIA YPOBEHb, a BBIJICIICHHBIC (DYHKIIMOHABHBIE DJIEMEHTHI — HUYKHUH.

OmHOBpPEMEHHO C pa3fielIeHUEM CTaHKa Ha DJIEMEHTHI BBIJIEISIOT OOBEKTHI
okpyxkaromiei cpenbl (OC), ¢ KOTOPBIMU pacCMaTPpUBAEMbIN CTAHOK HAaXOJUTCS B
(YHKIIMOHATLHOM WJIM BBIHY)KJIEHHOM B3aUMOJCHCTBUM, KOTOPbHIE CYIIECTBEHHO
BIIUSIIOT HA KOHCTPYKIIMIO CTAHKA.



K OC otHocsTcs oOpabOarbiBaeMasi JaeTaib, MOABOAMMAS DHEPTHUSA,
YOPABJISIIONIME CTaHUHbBI, HEOJIAronpusTHbIE U3NYyYEHUS W JIpyrue BO3JEHCTBUA,
OKa3bIBAIOIINE CYIIECTBEHHOE BIMSIHUE HA KOHCTPYKIIUIO CTaHKA.

DNeMEeHThI CTaHKa CJeAyeT pa3JeiuTh Ha TJIaBHbIE U OCHOBHBIC 3JIE€MEHTHI.
K rnaBueiM anementam (I'D) oTHocsiTcs paboune opraHbl CTaHKa, KOTOpbIE
HEIMOCPEJICTBEHHO B3aUMOJCHCTBYIOT ¢ 00pabaTbiBaeMoi 3aroToBKOi. OCHOBHBIE
AJIIEMEHTHI CTaHKa oOecreunBaroT GyHKIMOHUpoBaHue ['9.

[Tpu moctpoennn OC cHauvanga M300pakarOT BEPIIMHBI Tpada, BO BTOPOM
psay (110 TOPU30HTAJIM) PACIIONAraloT BepIrHbl — 00beKThl OC, B TpEThEM PSAAY —
BEPIIIMHBI AJIEMEHTOB.

2.2. Bonpocer aBToMatuueckoro peryiaupoBanus MOIT mpu 320.

beckonTtaktHas (opma oOpa3zoBaHus Tmpeanojaraet BHeapeHue OW B
3arOTOBKY CO CKOPOCTBIO, COOTBETCTBYIOIIEH CheMy YJaJIEHHOIO MaTepHaa.

B cranmonapHom pexume B TopueBod yacth MOII momadya DU pgomkHa
PaBHSATHCS JIMHEHHOM CKOPOCTH CheMa, 4YTO TpedyeT mocTrosHcTBa MDO3,
oOecrieynBaeMoro paboToil aBTOMaTHYECKOTO PETyIATOpa.

OyHKIIMOHANBHAS CXeMa JUIsl DJIEKTPOAPO3UOHHBIX CTAHKOB, B OOIIEM,
MOCTPOEHO MO OJMHAKOBOMY MPHUHIIMIY aBTOMATHYECKUX CHUCTEM C OOpaTHOM
CBSI3BIO 10 BBIXOJHOMY CUTHAITY (puc. 1).

X 8bIX.

Pucynok 1. - ®yHKIIMOHANBbHAS CXeMa aBTOMATHYECKOTO
perynsitopa MOIT mpu 320.

Cxema 1 paboTaeT ciaeayronuM 00pa3oM: ¢ 1aTuyuKa 7 BBIXOJIHOW BEJIMUUHBI
X-Bbixoga curHan ympasienuss 6 (MOII) noceunator Ha opran cpaBHenus OCC.
Pa3HOCTh BBIXOAHOTO M 3aJaHHOTO (X-3a/laHHOT0) CUTHAJOB, OIPEAEIEHHOTO
cXxeMmMou 2, depe3 mnpeoOpas3oBarelib 3, YCHIUTEIb MOIIHOCTH 4, MOCTymnaeT Ha
WCTIOJIHUTEIbHBIA OpraH J.

B mpouecce 930 konpurypauusst MIII noCTOIHHO M3MEHSETCS, TOATOMY
Bcerga umeercss OoTiau4yHoe OT 0 pa3HOCTh MEXIy 3aJaHHBIM M BBIXOJIHBIM
3HaueHusIMH (X-Bbixoa W X-BXOJa). OTy pa3HOCTh NpuBOoA mnojaun DU
«oOpabatbeIBaeT», 4TOOBI OHA OOpaTHiiach B HyJb, g 4ero DM cooTBEeTCTBEHHO
IEepEMEIIAETCSI U TEM CaMbIM MOJAEPKUBACTCS 3aJaHHas BEJIMYMHA 3a30pa B
omnpeaenaeHHon yactu MOII.

[IpaBunbHBIN BBIOOP YNPABISAIONICH BEIMYMHBI X-BBIXOJda BO MHOTOM
OINPEENSIET KAYECTBO PETYIATOPA.



Tun ynpasisieMON BEJIIMYMHBI 3a1a€TCS BHEIIHEW xapakrepuctukou ['U, a
Takke (GopMol UMITYIbLCOB HampsbkeHus. Eciau BHemHsas xapaktepuctuka U
KpYTO MaJlarolasi, To X-BbIX0/Ia 11eJIeCO00pa3Ho MPUHUMATh CPEIHUE 3HAUCHUS Ha
MDOIL

IIpu xectkon xapakrepuctuku ['M ciemyer nmpuHuUMare B KayecTBe X-
BBIX0JIa CPEJIHEE 3HAYEHNE TEXHOJIOTUYECKOr0 TOKA.

B kauecTBe ynpaBisieMbIX BEIUYUMH MOTYT MCIIOJIb30BaTh MEPBBIE U BTOPHIE
MIPOU3BO/IHBIC 110 BPEMEHH OT TOKA.

3. OOBEKTHI U CpeACTBA UCCIIEIOBAHUS.

OOBEKTOM HCCIEAOBaHUS SIBISETCS AIEKTPOUMITYJIHCHBINA KOMHUPOBAIBHO-
OpOIIMBOYHBIA cTaHOK MoA. 4I'721M, mnpegnazHadeHHelii gua 990 ¢
MOBBIIMICHHON TOYHOCTBIO (DACOHHBIX TMOBEPXHOCTEH, IMa30B, IIEJEH, OTBEPCTUI
HEOOJIBIIIOTO THAMETPA.

Cranok obGecrnieunBaeT 930 ¢ ToyHOCTHIO 0 0,03 MM U KOMIUIEKTYETCS
IIMPOKOMANIA30HHBIM TeHepaTopoM pabouux wummynbcoB Tuna [IT"M40-440,
obecrneunBaroIuil YacToThl uMIyabcoB: f =3, 8, 22, 88, 200, 440 kI 'm.

HccnenoBanus cTaHKa TPOU3BOIUTCS C MPUMEHEHHUEM CIIEAYIOIINX CPEICTB:
CEKYHJIOMEp, JIMHENKA, MUKPOMETP.

3. Texnuueckas xapakTepucTuka ctanka 41721 M.

[[uprHa pa®oyeit TOBEPXHOCTH CTOMA, MM. ... .euereeennreeanreeaneeeanneeannness 200
JlmuHa paboyel MOBEPXHOCTH CTOMA, MM. . .uuuetenreeenteeaneeenneeeaneeannness 360
HauOOJBIIIME pa3Mephbl YCTAHABIMBAEMOM HA CTOJI ACTalM (JUIMHA X IMMPHHA X
153 5 (o1 2 ) 0 Y 1Y 130
HoMuHanbHas m10mans 06paboTKH (0 CTAIM), MM2. ... .. ...ieeeeeinineeennne, 1500
MaTtepual 31eKTPOAA-UHCTPYMEHTA. . ...veenreenreannnnnen, Mens 'OCT 859-66

Jlatyns 'OCT 15527-70,

['pacdutoBbIil MaTepHan

O2I'TY608-59
HauGoubias MpOU3BOAUTEILHOCTE, MM /MHH

MEIHBIM PACTBOPOM TTO CTATTM 45 . ...ttt eii e e eeaaeas 250
[ITepoxoBaTocTh 00PAOOTAHHON TOBEPXHOCTH, MKM.....enreeneeenneennneenneennns 80
JATYHHBIM 3JIEKTPOJIOM 10 TBepaoMy crutaBy BHS. ... 40
[ITepoxoBaToCTh 0OPAOOTAHHON MOBEPXHOCTH, MKM.....vtenreeneeenneennneannennnns 20
HauMenbiias mepoxoBaTocTh 00pad0TaHHOM MOBEPXHOCTH, MKM

MEIHBIM AJIEKTPOJIOM IO CTATMM 45 . ...\ttt 1,25

JATYHHBIM 3JIEKTPOJIOM 1O TBepAomy crmaBy BHS.......................... 0,63
MuHUManbHbII OOBEMHBIA OTHOCUTENBHBIA HM3HOC MEIHOTO JJIEKTpoAa IMpHU
00paboTKe eTael U3 CTATH MAPKH 45, Y0...uviiieeiieeeeiiieeeciieeeeieee e e eeveeeeeeeee s 2
Haunbombias Macca 00padaThIBAEMOM JETATM, KT ..euureeenereenneeennneeannneennns 60
[TepemertieHre TOJIOBKH OTHOCUTEIBHO CTOJIA, MM

TIOTICPEUHOC . .. vvveeereeeeeennnneeeennnns 160

1070100 (031 15 5 (01U 250



3.1. O6miast KOMIIOHOBKA CTaHKa

DJIEKTPOUMITYJIBCHBIM CTAHOK COCTOMT U3 CIEAYIOIIMX OCHOBHBIX arperaTtoB
u y370B (puc.l): Tym6a ¢ 6akoM 1, cTos 2, ¢ BaHHOM, TOJOBKA JIJIsI POBOJIOYHOMN
pe3ku 3, WMHUHIETs Bpalarommiics 4, BuOpartop 5, rojoBka paboyeit mojauw,
CTOMKa 7, TeHepaTop pabouux HMIIYJIbCOB &, KapeTka 9, y3en KperuieHUs
AJIEKTPOIOB-UHCTPYMEHTOB 10.

Bce y31bl cTaHka CMOHTHPOBAHBI Ha TyMO€ IpsiMOyToibHOM hopmbl. Tymba
BBIIIOJIHEHA B BUJIE KOPOOKHU C OTKPBITOM JIMLEBOM CTOPOHOW M HMILEW BHYTPH, B
KOTOpOii pa3merniaercss 6ak ¢ padoueit KUIKOCThIO. CBEpXy Ha TOPU3OHTAIHHOU
MJIOCKOCTH TyMOBI PacoJIOKEHBI CTOMKHU U CTOJI-BaHHA. M3 3amHell CTEHKH TyMOBI
BBIXO/IAT JBA HUIIIENS, OJIUH U3 KOTOPBIX HY>KHO MOAKIOYUTH K BOJOIPOBOAY IS
OXJIAKJICHUS pabouel KUIKOCTH B 0aKe, IPyroil OTBECTH B KaHATU3AIIUIO.

Ha HampaBisifomye CTOWKH THIA «JIACTOYKHH XBOCT» YCTaHABIMBAIOTCS
KapeTKu. BHYyTpY CTOMKN HaXOIUTCS MEXaHU3M MObEMA BaHHBI. B BepxHeil yactu
CTOMKM 3aKpEIUICHO OTCYETHOE YCTPOMCTBO IONEPEUYHBIX KOOPAMHATHBIX
IIEpEMELICHUM.

Cron ¢ mogbeMHON BaHHOM 3aKpEIUIEH Ha BEPXHEHW MIIOCKOCTH TyMOBI U
pacnosoxeH nepen coiikoil. [logaua pabouelt KUAKOCTH B BaHHY OCYLIECTBIISETCS
o TpyOOINpPOBOY, PACIOIIOKEHHOMY BHYTPU CTakaHa, Ha KOTOPOM 3aKpeIlieH
ctoi. CTos-BaHHA 3aKphITA CBAPHBIM CHEMHBIM KOXKYXOM.

OOpabaTeiBaeMble W3/1€NMs YCTAHABIMBAETCS HEMOCPEACTBEHHO HA CTOJN H
3aKpEeIIIIOTCS.

3.1.1. YcrpolicTBo mpuBoaa padboyeit KaMephl.

Croiika (puc. 2) mpeacTaBisieT cO0OM YyryHHYIO OTJIMBKY KOpOOYaToii
(bOpMBL.

[Tonepeunoe nepemenieHue padoyell KapeTKH MPOU3BOAUTCS MaXOBUKOM,
pacrmoyIo)KeHHOM CIpaBa Ha OOKOBOM CTeHKe CToiku. BepxHss kapeTka
IIPOJIOJIBHOTO X0/ MEPEMEIAETCS 110 HAPABJISIIOLIUM TUIA <JIACTOYKUH XBOCTY.
MaxoBUK pY4YHOro II€pEMELIEHUsI KapeTKH IPOJOJIBHOIO XOJa PaCIIOIO0KEH
CIpaBa Ha TOpIle HIKHEW kapeTku. Ha yneBoil O0KOBOW CTEHKE BEpXHEH KapeTke
PacnoJIOKEHO OTCYETHOE YCTPOKUCTBO MPOJOIBHBIX KOOPAUHATHBIX MEPEMEIICHU,
a Ha MPaBO CTOPOHE 3aKPEIJIEHA JIaMIla MECTHOT'O OCBEILIEHUS.

K BepxHeil kapeTke KpenmuTcs TojIoBKa. B 3aBucuMocTH OT pojia paboThl Ha
KapeTKe TOJIOBKM KpemuTcs OaHO U3 3  mnpucrnocoOneHuil: BuOpatop,
BPAIIAOIINICS IITMHEIb WM MEXaHU3M IIPOBOJIOYHON PE3KHU.

K nmepenHell CTEHKM CTOWKM KpEmWTCS IUIMTa | € KPYIVIBIMH
HalpaBJISOMMMUA 2 W XOAOBBIM BHHTOM 3. MO 3TUM HaNpaBISIIOUIUM
nepeMeniarTcess TpaBepca 4 ¢ MOMOIIbIO XOJ0BOIO BUHTA 3 W railku 5. TpaBepca
HeceT Ha ceOe BaHHY 6. Ha HI)KHEM KOHIIE XOJOBOIO BHMHTA 3 KpEmUTCS
KOHWYECKAsl LIECTEPHS 7, C HEM CLEIUISIETCs IeCTepHs §, pacloIoKEHHas Ha Baly,
BBIXO/SIIEM Ha MPABYIO CTOPOHY CTAaHKA K PYKOSITKE 9.



[Tporpamma paGoThbI
1. I3ydyeHne KOMIOHOBKH AJIEKTPOUMITYJILCHOTO KOMUPOBAIBLHO — MPOIIMBOYHOTO
ctanka Moj. 4I'721M, BbIsSICHEHHE €r0 KOHCTPYKTUBHBIX OCOOCHHOCTEH.
2.M3y4yeHrne KNHEMAaTHYECKON CXEMBbI CTAaHKA, KOHCTPYKIMNA BaXKHEHIINX Y3JI0B
AIEKTPOUMITYIBCHOTO CTAHKA U UX B3aUMOCBSI3b.
3. U3yuenue aBromatudeckoro perynusropa MOIL.
4. O3HaKOMJIEHUE C MMYCKO-PEryIUPYIOLIEH anmapaTypoil 1 paboToi MexaHU3MOB
HEIIOCPEIACTBEHHO HA CTAHKE.
5. HanaguTs cTaHok Ha 00pabOTKy 00pa3IioB , MPOU3BECTH 00PabOTKy 00pa3IoB.

Pabota Ha cTaHke OCYHIECTBIISETCA IO CIAEAYIOLIEH MOCIe10BATEIbHOCTH
1. YcraHOBUTH U 3aKPENUTh 3arOTOBKY, 3aKPEMUTh 3JIEKTPOA-UHCTPYMEHT B
AIIEKTPOIEPIKABKE.
2. Ilonusate BanHy /Ui P2K 1 BKIIIOUNTE HAcOC /JIs €€ 3aII0JHEHMSL.
OO6pabaTheiBaeMasi IOBEPXHOCTh JIETANIU JIOJDKHA HAXOUThCS He Oike SOMM OT
noBepxHocTu P2K B BaHHE.
3. YcTaHOBUTH HEOOXOAMMBIE TTapaMeTphl pabouux uMmiryascoB IT'M40-
440.BxI10YnTh T€HEpaTOp, BKIFOUUTH CAM CTAHOK M IIPOU3BECTH 00PaOOTKY
00pasIioB.
4. CHATH CTaTUYECKYIO XapaKTepUCTUKY npuBoAa DN.

Oruer.
PaboTa cunTaercs BBIIIOJHEHHON MTOCII€ YCTHOTO UHIUBUIYaIbHOTO OIpoca
CTYZCHTOB U YTBEP)KJICHUS IIPETOAABaTENIEM OTYETA, O(POPMIIEHHOTO 110
npuiiaraeMoit popme(IprIoKEHHUE).
B Gnanke oTdera 1o 1a0opatopHOi paboTe yKa3bIBACTCs CIIEAYyIOIIee:
1. OcBemaercst BONpOC M0 33AaHUIO MPENoIaBaTesl.
2. Pexxumbr 950 o6pasIios.
3. [IpuBoasTCS OTBETHI HA KOHTPOJILHBIC BOTIPOCHI.
4. CHsiTast cTaTUYeCKas XapakTepucThka npusojaa JU.

KonTponpHbIE BOITPOCHI.

1. Kak u3aMeHseTcs MpoIece 3JIEKTPOUMITYIbCHOW 00paboTku ot reneparopa LI
40-440, ecnu MONAPHOCTH BKIIFOUEHUS DJIEKTPOIOB H3MEHHUTH ¢ 0OpaTHON Ha
PSAMYHO?

2. O0BsiIcHUTD, TOUEeMy 00pabaThiBaeMyI0 MOBEPXHOCTH npu D0 cienyeT
HorpyXath Ha IyOuHy HE MeHee 60MM?

3. B kakux nemsix PXK 8 MOII nopaetcs nog nasnenuem u DU coolmiaror
OCLIMJIISILIUIO?

4. Ucxonst u3 paboThl aBTOMaTu4deckoro perynstopa MOII, 00bICHUTS MpUIUHY
MHOT/Ia BOHUKAIONINX YacThIX 0TBOJ0B DU oT 06pabaTheiBaemoit neranu?

5. Kak BnusieT CKBaXXHOCTh pab0YMX UMITYJILCOB — (] HA TOYHOCTh D20 U
IIEPOXOBATOCTh 00padaThIBAEMOM MTOBEPXHOCTHU?



ITo naboparopHoii padote Ne

OTYET

CTYJIEHTA TP.

Hcxonnbie naHHbIE K JIAOOPATOPHOU pabOTE: INEKTPOIPOZUOHHBIN CTAHOK MO,

41"721M, 3aroTOBKH: CEKYHIOMEDP, HHANKATOPHAS CTPOMKA, JIEKTPO/I-

UHCTPYMEHT.
3ananue Pe3ynpTaTel HCIOTHEHUSA IIpumeyanue
1. IToctpouts KoHcTpykTuBHO- pyHKIIMOHANbHAS | Jlomyckaercs
KOHCTPYKTHUBHO- cxema arperara (y3Jja) CTaHKa YKPYITHEHHOE
(YyHKIHOHATBHYIO ITIOCTPOCHUE
CXEeMy KOHCTPYKTHUBHO-
arperara(ysina) (GyHKITMOHATBHOMN
CTaHKa 10 3aJaHUI0 CXEMBI B CTPYKTYPHOM
IIPENOIaBaTess IIaHe
2. Onpenenurb Vs, b
CTATHYECKYIO Ne | Uar | t,c | Vou i
XapaKTepgcﬁnxy 0l 1160
puBOAA
2 | 80
51 3 | 100
4 1120

uB

Crnucok peKOMEeH0BaHHOM JTUTEPATYPhI

1.000pynoBanue i pa3MEPHON AJIEKTPOXUMUUYECKON 0OpabOTKHU JeTanei
mamuH. [lox pen. npod. @.B. Cenpikuna - M.: MammHoctpoenue, M.: -277c.

2. llumenkoB B.A MeToandeckue ykazaHus K 1a00paTOpHBIM paboTaMm 1o
nucuuruinHe «KoHTposib U apToMaTu3alus mpoieccoB 00padotku KIID».- Tyna,
Tynl'V, 2011 (pecypc kadenpsl)




JlabopaTtopnast paboTa Ne2
KoHcTpykTOpckre 0COOEHHOCTH U TEXHOJOTUIECKUE OCHOBBI IPUMEHEHUS
cranka 4E723

1. Heab padoTHI.

[lenbto paboOThI SABISIETCS 3aKpEIJICHUE M YIiyOJeHUEe 3HAHUI CTYACHTOB,
MOJIYYCHHBIX Ha JIGKIUSAX MpHU u3ydeHuu Kypca “Ob6opynoBanue KIID*, a taxxke
npuoOpeTEHHNE OPAKTUYECKUX  HAaBBIKOB CO3MaHUsl  KOHCTPYKTOPCKO-
¢dbyHKIMOHaIBHOU cxeMbl ctanka 4E723 u 3TanmoB moAroTOBKHM OOOpYIOBAaHUS H
OCHACTKH JJIs1 pabOTHI.

2. BBenenme. J[aHHBII CTaHOK NpUMEHSETCS Al 00pabOTKU (PacoOHHBIX
OTBEPCTUN (CKBO3HBIX U IIYXHX) U HAPYKHOTO KOHTYpa B JIETaISAX MOBBILIEHHOM
TBEPJOCTH U3 BBICOKOJIETMPOBAHHBIX CTAJICH.

TexHnyeckne XapakTepucTuKu ctanka 4E723

JlnmHa paboueil MOBEpXHOCTH CTOJIA, MM 630
[[Inpuna crona, MM 400
Macca, kr 6100
Macca 3aroToBKH, KOTOPasi MOXKET OBITh YCTAHOBJICHA, KT 1o 750
HomuHnanpHas miomaas 00paboTKH, MM? 25000
MommHocTb, KBT 30,6
IpousBoxurensHOCTs (10 ctanu 45) megaoro DU, Mv®/Mun 4000
TIponsBoxuTensHOCTS (10 cTanu 45) yraerpadurosoro U, Mm®/Mun 3000
[TapameTp 1mepoxoBaTOCTH MOBEPXHOCTH HA YHCTOBBIX pekuMax Ra, MKM 2,5
TouHocTh 00PaOOTKM CKBO3HOTO OTBEPCTHS, MM 0,02-0,03
TouHnocTh 00pabOTKU (HaCOHHOM MOBEPXHOCTH, MM 0,07-0,1
I"aGapuTsl, MM 1700x1300x2480
O0bem Oaka it pabodell KUJIKOCTH, JT 600
qIry -
Cepus 1980
CHsTHe 1983

B kauecTBe paboueil cpeapl MpUMEHSIETCsl Macio UHAycTpranbHoe Trma MC-12
nm MC-20 mmm cmecy B mponopumsx 1:1 macnma mapycrpuansHoro M-12A wu
OCBETUTEIIBHOIO KEPOCHHA, a TaKKe HCIOJIb3YeTCS ChIPbE YTIIEBOJOPOJIHOE.
Cranok ocHanleH AByMs reneparopamu Ha 250 A-3kl'n u 63 A-440kI 1.

2.2 CTpyKTypHas cxemMa KOIMHUPOBAIBHO-TTPOITUBOYHOTO CTAHKA.

B KOMIIJIEKT  3JIEKTPOAPO3HMOHHOTO  OOOpYAOBaHUS  BXOJAT:  CTaHOK,
HEIMOCPEJICTBEHHO HCHOJIHAIOMIMM TEXHOJIOTMYECKYI0 OIepaluilo, TeHepaTop
HUMITYJIbCHOTO TEXHOJOTMYECKOT0 HAMNpPsDKEHUs, YCTPOMCTBO IMOJAaYM B CTaHOK
paboueil cpenbl M €€ OYMCTKH, CHCTeMa OTcoca M3 paboyeil 30HBI CTaHKa
BBIJICIISIFOIINXCS Ta3000pa3HBIX CPEICTB Pa3I0OKEeHHs pabouei Cpebl.

Cam CTaHOK COCTOMT W3: CTaHUHbl (OCHOBaHHUs), CTOJAa C BaHHOW,
WHCTPYMEHTAJIbHOW TOJIOBKH, MyJbTa YINpaBJICHUS, cUCTeMbl mnogaun OW Ha



3aroTOBKY WJIM 3aroToBKM Ha O, cucTeMbl aBTOMATUYECKOTO PEryJUpOBAHUS
MDOII, nogaun u OYUCTKHU paboueit cpebl.
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Pucynok 2. - CTpykTypHas cxema KOIMPOBAIBHO-IIPOIIMBOYHOTO CTaHKa MoA. 4E723.

B KOMmIeKT cTaHka BXOJSAT: CTAaHOK, TUPUCTOPHBIN reHeparop 14 (moxaenu
TI-250-0,15), Tpansucropusiii reneparop 13 (mogemu III'M-63-440), mkad c
anekTpoobopynoBanueM 11, wmacnsHas HacocHas CTaHUUS JJi9 T[HUTaHUs
rupocucteMbl cranka 4 u 0Oak ¢ paboueit cpemodt 6. bak ocHarmeH
TEIUIOOOMEHHUKOM JJISl OXJaXJAeHUsT padodell cpellbl U CHUCTEMOW OUYHUCTKHU
paboueil cpeabl JIOT MPOAYKTOB Apo3un. KoMIuieKkT o00py10BaHUs, BXOASIINI B



CTaHOK, TMPEACTABIIET KOMIUIEKC CBS3aHHBIX MEXAy co0oil arperaros,
(GYHKUIMOHUPYIOIIHUX B CTPOTOM COOTBETCTBUM C 33JaHHBIMH TE€XHOJOTHUYECKUMHU
napaMeTpaMH.

OcHOBaHUEM CTaHKa SBJISIETCS] CTAaHWHA |, TPEICTABIIAIONIYIO COOO0M JKECTKYIO
IUIUTY, Ha KOTOpOM cOoOpaH Bech CTaHOK. Ha muMTe ycTaHOBJIEHA HEMOIBUYKHA
Tym0a ¢ paboyuM CTOJIOM 8 U MOJAbEMHAsl aHHA JIJISl XpaHeHus pabouelt cpenbl 3.
yepe3 JHUIIE BaHHBI B TEPMETUYHOM YIUIOTHEHHH MPOXOIUT Tymba ctona. Ha toit
e TUIMTE PACIOJIOKEH MEXAHU3M NOIbEMA U OITyCKaHUS BaHHBI 2.

[TpommBouHas roysoBka 10 pacnonoxena Ha ['-00pa3Hoit TpaBepce 7 U MOKET
MEPEMENATHCS BMECTE C HEW MO KPYIVIOW CKaJKE S5, YCTAHOBJICHHOW Ha 3aJHEU
CTOpOHE CTaHKa. HMKHUI KOHEL TpaBepChl ONUPAETCS HANPABIIAIONINE TUIAHKU.
JIBY>KeHMsT TpaBepChl IO KPYIVIOW CKajJKe M HHCTPYMEHTAJIBHOW TOJOBKH IIO
BEpXHEH MOJIKE TPaBepChl 00Pa3yloT KOOPAWHATHBIEC MEPEMEIICHNs UHCTPYMEHTA
OTHOCHUTEJIbHO 00pabaThIBA€MOM 3aroTOBKH, YCTAHOBJIIEHHON Ha HEIMOJBHKHOM
crosie. OpburansHoe aBuwxeHue DU coobmraercs ronoskoit 9. B mpaBoit yactu
CTaHKa PACMOJIOKEH MYJIbT YIIPABICHUS CTAaHKOM 2.

C nmoMOIIBIO ANEKTPOABUraTENS OCYLIECTBISAETCS MIPOIOJIBHOE, TIONIEPEUYHOE U
BEPTUKAJIBHOE YCTAaHOBOYHOE IIEPEMEIIEHUE NPOIIMBOYHOW TOJIOBKM C OU,
HOJITbEM UM OIIyCKaHMsI BAaHHBI C paboyeil cpeoH, IBUKEeHNE OpOUTaIbHON TOJOBKH.

[IpommBoYHasi TOJOBKa MpenHa3HaueHa Juisi mnpuganus OW  pabouero
NEepEMEIICHHS 1 OPOUTAIIBHOTO ABUKEHUSI.



2.3. Kunematuueckas cxema cTaHKa U MPUHIUI paOOThl MEXaHU3MA
nepeMeIIeHus IeKTPo1a-MHCTPYMEHTA.
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Pucynok 3. - Kunematunueckas cxema cranka mojenu 4E7230.

Kunemarnueckas cxema cTaHka oOecrneuwBaetr: mepemenieHue DU B Tpex
B3aMMHO TEPIEHIUKYJISIPHBIX HANPaBIECHUSIX OTHOCUTEIBHO CTOJA - MPOJO0JIHHOM,
MOTIEPEYHOM, BEPTHUKAJIBLHOM paboyeM MepeMEeNIeHUH UINMUHACIS C TMOMOIIBIO
CIeAsIIel CUCTEMBbI, 1 YCTAHOBOYHOE IEPEMEIICHHE BCEIl TOJIOBKHU; MOJIbEMA U
OITyCKaHHs BaHHBI ¢ paboueil cpeoil, ee CIMB U MPOKAYKy padoueil cpeabl yepes
MDOII u opburtansHoe nprxenue J.

[IponosibHOE YCTAaHOBOYHOE NEPEMENIEHUE MPOIIMBHOW royioBku 13 ¢ DU
OTHOCHUTEJIBHO CTOJa 2 00eCTieYrBaeTCs JBUYKEHUEM TPABEPCHI 1O KPYTIION CKaJllKe
yepe3 PEeAyKTOp OT JJeKTpoaBUraresns 15 uiaum BpydyHYHO OT MaxoBuka 16.
Penykrop pacnojio)keH B TymMOe€ CTaHUHBI. MaxOBUK PYYHOTO MEpeMEIICHUs
TpaBepChl BHIHECEH Ha OOKOBYIO CTOPOHY TYMOBI.

[TonepeyHoe yCTaHOBJIEHHOE MEpEMEIICHUE 00ECTIEYMBACTCS MEXaHUUYECKHU
XOJIOBBIM BUHTOM 9 OT »3JeKTpojBUTaTeiiss 8 U BPYUYHYIO OT MaxoBUKa 6,
PAcCIOI0KEHHOTO Ha MepeTHEM TOPIE BEpXHEH MOJIKU TPABEPCHI.

BeptukanbHoe yCTaHOBOYHOE TIEPEMEIICHUE TMPOIIMBHONW TOJOBKU 13
OCYILECTBIISIETCA OT JJIeKTpoaBUraTenss 14, pacmoioKeHHOr0 Ha KapeTke
MIPOIITMBHOM TOJIOBKHU, Yepe3 BUHT M Taiikyl2. pabouas BepTukaibHas momada DU
OCYILECTBIISIETCS OT AJIEKTPOTUIPABIMUECKOTO CIAEASIIErO 30JI0THUKA 5. Bennunna
U CKOpOCTh nepemenieHus: DU onpeaensiercs KOJIMYeCTBOM Maciia, MOCTYNAIIIEro
B €JMHUIY BPEMEHU B TUAPOLMIMHAP MNPOLIMBOYHON TOJOBKA B BEPXHIOK U
HIKHIOIO KaMepy.
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[lonsem u omyckaHue BaHHBI 3 ¢ paloueld cpenoil MPOU3BOAUTCA OT
anekTponasuratens 11 yepes nmapy perykropa v nepeaady BUHT-Taiika 1.

JIBukeHne OpOMTAIIbHOM TroJIOBKU 4 cOOJMIOJAaeTcsl 3JIEKTpOABUTaTeNeM 7
yepe3 peiyKTop U NPUBOAHON BaJMK.

[TpommBHas rosioBka (puc.4) nmpenHasHaueHa A npuaanus DU pabodero
HNepeMEIEHUs] U OpOUTAIbHOrO JBWKEHMA. KOHCTpYKTMBHO 3Ta TIOJIOBKA
OpeICTaBIsieT Cco0OM JIMTOM Kopmyc 8, BHYTpU KOTOpPOTO YCTaHOBJIEH
TUAPOIMIMH/P 3, cooOmarommii mmuHaeo 2 pabodee nepememnienre. Ha danie
HIMUHJIENS] yCTaHABIUBAETCSl OpOUTaIbHAS TOJOBKA (MM 4Yepe3 MEPEeXOIHUK IS
TEXHOJOTHYECKON OCHACTKU MOXXHO ycTaHOBUTH OM). UToOBI M30ekaTh ycuius
TPeHMs ILIMUHACNSA, NPUMEHEHb B KadyeCTBE MOAIIMIHUKOB THAPABIMYECKUE
Hanpasisitomme 1. Ckanka 9 ycraHaBiauBaeTcss Ha nepexoaHo mmte 10
HINUHACIA W HapajUIeIbHO €My, OHA CIYXUT Uil MPEeAOTBpPALIEHUs IOBOPOTa
mmnuHaenss. B BepxHe dYacTH TOJNOBKM  paclojiOXeH peaykrop 6 ¢
3JIEKTPONPUBOJIOM  OpOMTaIbHOW TOJOBKH. BpamartensHoe mnepemelieHue
nepesaeTcsl C MOMOILIBI0 BalvKa 4, NPOXOSIIEro yepe3 MOJbId HIMUHIEHb 2.
I'maporopMo3 5, cocTosmMii M3 LIAHTHM W TapeibyuaThlX MPYXKUH, CIyXaT A
MIHOBEHHOT'O TOPMOYKEHUS IIMUHJENS MOCie OKOHYaHusA o0paboTku. Bo Bpems
paboThl LIMUH]IETb PACTOPMOKEH.
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Pucynok 4. - KoHCTpyKIUs IPOIIMBHOMN T'OJIOBKH.

[IpomMBHas roJI0BKa UMEET OTCUETHBIE YCTPOMCTBA, C MOMOIIBIO KOTOPBIX
MPOU3BOMSTCS YCTAHOBKA HEOOXOAUMOU TIIyOMHBI MPOIIMBKH, aBTOMAaTUYECKOE
OTKJIIOYEHUE CTaHKA MPHU JOCTUKEHUU HEOOXOAUMOW TIyOMHBI MPOIIMBKUA H
HajaJ04yHble TepeMelieHusl. B OTUeTHBIX YCTpOMCTBAaX NPUMEHEHBI HHAYKTOP
yacoBoro tumna 13 u wu3MmepuTenbHas JuHeHka 14, ycTaHOBKa HEOOXOIUMOMN
IyOMHBI TPOIIMBKA  TPOU3BOJIUTCA MHKPOMETPUYECKONW TOJOBKOWM 15, a



OTKJIFOYCHUE CTaHKa TPW JOCTHIKECHUW 3aJaHHOW TJIyOMHBI MPOIIMBKH
OCYILECTBIISIETCA MUKporepekinoyareneM 16. ToYHOCTh oTcueTa KOOPIAUHATHBIX
nepemenieanii — 0,01 mm. C npaBoil CTOPOHBI MPOIIMBOYHOW TOJIOBKU KPEMUTCS
TUAPOIAHENb 7, HA KOTOPOM pPACIONOKEHBI CICAAIINNA U PEBEPCHBIE 30JIOTHHUKHU.
Kopriyc mpommMBHON TOJOBKM C MNOMOILIBI HAMpaBIAKOMMX THUNA ‘“TaCTOYKUH
XBOCT  yCTAaHABJIMBAa€TCA HAa KapeTKy TpaBepChl M MMEET BEPTUKAIBHOE
HaJIaJJOYHOE MEPEMEILICHUE.

[Iporpamma paboThI
1. U3y4yeHrne KOMIIOHOBKH 3JIEKTPOUMITYJILCHOTO KOMUPOBAIBLHO — MPOIIMBOYHOTO
ctanka mo. 4E723M, BbIICHEHUE €r0 KOHCTPYKTUBHBIX OCOOCHHOCTEH.
2. V3yyeHne KMHEMAaTUYECKOM CXEMbl CTaHKa, KOHCTPYKIMN Ba)XHEHIINX Y3JIOB
AIEKTPOUMITYILCHOTO CTAHKA U UX B3aUMOCBSI3b.
3. 3yuenne KOHCTPYKIIUK OpOUTATHLHOM TOJIOBKH M aBTOMATHYECKOTO PETYIISITOpa
MDOIL
4. TlocTpoUTh KOHCTPYKTOPCKO-(PYHKITMOHAIBHYIO CXEMY CTAHKA.
5. O3HaKOMJIEHHE C MYCKO-PEryJIUpYyIOIIeH anmapaTypoil 1 paboTol MEeXaHHW3MOB
HEIMOCPEACTBEHHO HA CTAHKE.
6. Haylanute cTaHok Ha 00paboTKy 00pa3iioB, MPOU3BECTH 00PabOTKY 00pa3IioB.

PaboTa Ha cTaHKe OCYIIECTBIISIETCS IO CIAEAYIOIIEH MOCIEI0BATEIbHOCTH:
1. YcTaHOBUTH M 3aKpENUTh 3aroTOBKY, 3aKPEMHUTh 3JIEKTPOJ-UHCTPYMEHT B
AIEKTPOJEPKABKE.
2. llomuare Banny mis PXX w BKIOYUATH HAcOC IA €€ 3alOJIHCHHS.
OOpabaTeiBaeMasi TOBEPXHOCTh JIETANM JIOJDKHA HAXOMUThCA He Ommke SOMMm oT
nosepxHocTu PJK B BaHHe.
3. YcTaHOBUTH HEOOXOAUMBIE TMapameTpbl pabouunx wummyiascoB [1II'M40-
440.Bx1rounTh TEHEpATOp, BKJIOYUTh CaM CTAaHOK M MPOU3BECTH OOpPabOTKY
00pasIos.
4. OnpenenuTh CTaTUYECKYI0 XapaKTepUCTUKY nprBoaa DU,

KoHnTposbHbIE BOIIPOCHL.

1. Kak wu3MeHseTcs MpOIECcC AIEKTPOUMITYILCHOM 00paboTKM OT reHeparopa
', ecnu mONAPHOCTH BKIKOYEHHS JJIEKTPOJOB HM3MEHUTH C MPSMOW Ha
oOpatHy10?

2. C kaxon uenpro PXX B MDII nmomaercs mox nmasiaenueM U DU cooOmiaror
OCIIMJLISALIAIO?

3. Ucxons u3 paboThl aBTOMatuyeckoro peryisropa MOII, o0ObsACHUTE TpUUUHY
MHOT/Ia BO3HUKAIOIINX YaCThIX 0TBOJIOB DU oT oOpabaThiBaeMoi neranu?

4. Kak BAMSET CKBOXXHOCTh pabOYuMX HMIYJIbCOB — ( Ha TOYHOCTh D30 wu
IIEPOXOBATOCTh 00pabaThIBAEMO MTOBEPXHOCTH ?

5. JIyist 4ero UCrob3yeTcs: OpOuTaIbHAs TOJIOBKA, YCTAHOBIICHHAS HA CTAaHKE.



OTYET
ITo naboparopHoii padote Ne CTyJICHTA TP.

HcxonHble 1aHHbIE K Ja00paTOPHOI paboTe: MEKTPOIPO3UOHHBIN CTAHOK MO/I.
4E723M, 3aroToBKH: CEKYHAOMEP, MHIAUKATOPHAS CTPOIKa, JIEKTPO/I -
WHCTPYMEHT.

3ananue Pe3ynpTaThl HCIOTHEHUS [Ipumeuyanue
1. IToctpouts KounctpyktuBHo- pyHkunonansHas | Jlomyckaercs
KOHCTPYKTHUBHO- cxeMma arperara (y3Jj1a) CTaHKa YKPYIIHEHHOE
(YHKIIMOHAIBHYIO IIOCTPOEHUE
CXEMY KOHCTPYKTHUBHO-
arperata(ysJa) (GyHKIMOHATIBHOM
CTaHKa I10 3aJaHUI0 CXEMBI B CTPYKTYpPHOM
IIPENoIaBaTesIs IJIaHe
2. OnpenennTsb Voy, bt
CTATHYECKYIO Ne | Uar | t,c | Vou i
XapaKTEPUCTUK
ApaKTCpurC y 10! 1 60
npuBoga D1
2 | 80
5 - 3 | 100
4 1120
0 | | | | U,B
40 60 80 100 120

Cnucok peKOMEHI0BaHHOM JIUTEPaTypPbl

1.060pynoBanue Jjisi pa3MEpPHOM AIEKTPOXUMUYECKON 00pabOTKU JeTasiei
marmuH. [lon pen. mpod. @.B. Cenpikuna - M.: Mammunoctpoenue, M.: -277c.

2. lllumenkoB B.A Meroanueckue ykazaHus K JIaDOpaTOpHBIM paboTaM 1o
nuctutinHe «KoHTpoib u aBToMatuzaius mporeccoB 0opadorku KII9».- Tyna,
Tynl'V, 2011 (pecypc kadeapsi)




JlabopaTtopnast pabota Ne3
N3YUEHUE KOHCTPYKIUWA U HAJTAJIKU SJIEKTO2PO3MOHHOI'O
I[TPOBOJIOYHOI'O BBIPE3HOI'O CTAHKA C YITY MOJ/I. 4732®3M. OIIPEJAEJIEHUE
CTATUYECKOM XAPAKTEPUCTUKU ITIPUBOJIA DJIEKTPOJA — MHCTPYMEHTA.

1. Hean padoTsl.

[enbto paGoThI SABISIETCS 3aKperuieHue M yriyOJeHHe 3HAHUM CTYACHTOB,
NOJIYYEHHBIX Ha JICKUMAX MpU U3ydeHuu Kypca “Obdopynosanune KIID®, a taxxke
npruoOpeETEHHE OPAKTUYECKUX  HABBIKOB CO3aHUsl  KOHCTPYKTOPCKO-
(GYHKIIMOHATBHOW CXEMBI CTaHKa MoI. CKD20003M (473203M) u srTanos
MOATOTOBKK 000PYIOBaHUSI U OCHACTKH I paOOTHI.

2. BBenenue. JlaHHbBIN CTaHOK MpeaHA3HA4YeH JJIsi KOHTYpHOH 00paboTKu
JeTajel CI0XXKHOTO Mpoduias ¢ MPSIMOJUHEHHONW BEPTHKAJIBbHOW 00pa3ylolied u3
JOOBIX TOKOMPOBOJSAIIMX MAaTEPUAIOB (JI€Talu BHIPYOHBIX U THOOYHBIX IITAMIIOB,
¢bubepbl, MaTPULBl AJI SKCTPYIMPOBAHUS, IAOJIOHBI, E€TAIN PAJUO-TEXHUKU U
T.IL.).

OcHOBaHUE 3JIEKTPOIPO3MOHHOIO IPOBOJIOYHOTO BRIPE3HOro cranka ¢ YITY
mozenb CKO200D3M (4732P3M) u apyrue KOpIycHbIE AETaIM U3TOTOBIIEHBI U3
Kaue€CTBEHHOI0 MOAU(PUIMPOBAHHOTO YyT'yHa C IIPOBEICHHBIM CTAPEHHUEM.

DNEeKTPOIOM-UHCTPYMEHTOM AIEKTPOIPO3UOHHOTO IIPOBOJIOYHOTO
BbIpe3Horo cranka c¢ UYIIY wmomens CK320003M (4732D3M)  cayxuT
HEIMPEPBIBHO IE€pEMaThIBAIOIIAs’CS MPOBOJIOKa M3 JsaryHu. OOpabaTbiBaemas
JeTanb 3aKpeIvIsieTcss Ha HemoABWKHOM [-o0pa3HOM cTolle, a MeEXaHU3M
IPOBOJIOYHOTO TPaKTa 3aKpelvisieTcss Ha CcKoOe, HMEIIeld BO3MOKHOCTb
nepeMelaThCsl B JBYX B3aMMHO NEPIEHANKYJISAPHBIX HarpaBieHusx. OOpaboTka
JETAIM Ha 3JEKTPOIPO3UOHHOM IPOBOJIOYHOM BBIpE3HOM craHke ¢ UIIY moxeins
CK32200D3M (4732D3M) Bemercss ¢ MOTPYKEHHWEM €€ B BaHHY C pabodeit
XKUIKOCTBIO.

DJIEKTPOIPO3UOHHBIE TMPOBOJIOYHBIE BbIpe3Hble cTaHku ¢ YIIY Momenb
CKD2200®D3M  (473203M) ocHallIalOTCsl ~ MHTETPUPOBAHHBIMU  CTOMKaMU
yIOpAaBJICHMS], BKIOYAOUMU B ce0st komnbrorepHoe YUITY «APTA» (VUILY ¢
LBETHBIM TpauueckuM AucIuieeM), BCTpoeHHbI reHeparop «APTA-3M», 6ok
YIOPABJICHUS AJIEKTPOOOOPYIOBAHUEM CTAaHKA, BBIHOCHOW IyJbT YIPaBICHUS
CUIlY. (CUIIY coBMECTUMOC CHCTEMOW MOJITOTOBKH YIPABJISIIOLIUMX MPOTrpamMm
FriCAD nns cpenst CAIIP AutoCAD).

B VUITVY ucnonb3yeTcs HBETHOM rpaduieckuil TUCTIICH.

DJIEKTPO3PO3UOHHBIE TTPOBOJIOYHBIE BbIpe3Hble cTaHku ¢ YIIY Mogaens
CKD2200®D3M (473203M), Beimyckaemble 3aBoaoM, cooTBercTByroT ['OCT
20551-93 «CtaHku snexrposposronnbie BbIpe3HbIE. OCHOBHBIE pa3Mephbl, HOPMBI
tounocti» U ['OCT 8-82 «Cranku metammopexymue. O0mue TpeOoBaHUA K
UCIIBITAaHUSIM Ha TOYHOCTbY.

DJIEKTPOIPO3UOHHBIE TPOBOJIOYHBIE BbIpe3Hble cTaHku ¢ YIIY Monens
CK32200D3M (4732D3M) ucronb3yeTcsi B MHCTPYMEHTaJIbHOM MPOU3BOJACTBE, a
TaK)kK€ B OCHOBHOM TPOM3BOJICTBE MAIIMHOCTPOUTEIBHOM, MPUOOPOCTPOUTENBHON
U APYTHUX OTPACISAX MPOMBIIIJIEHHOCTEH.



Pucynok 1. - O6muii Bug cranka 473203M

OCHOBHBIE TEXHHYECKHE JIAHHBIE 3JIEKTPOAPO3HMOHHOTO IIPOBOJOYHOIO
BbIpe3Horo ctanka ¢ UITY npexacraBnenst B Tabmurel.

Tabmuma 1

OCHOBHBIE TEXHUUECKHE aHHbIE DIIEKTPOIPO3UOHHOTO
MIPOBOJIOYHOTO BBIpe3HOTO cTaHka ¢ YITY monens

CKD200D3M (473203M)
HanGonpmmii rabaput 3aroToBKH, MM 330x400x100
HaubosbIme pa3mepsl 00padaTsiBacMOro KOHTypa 1o
OCHM VIX"’ HY"’ HZ", MM 200X125X100
HawnGompias Macca 3aroTOBKH, KT 45

DEKTPOI-MPOBOJIOKA, TPUMEHSIEMAast TIPU 00paboTKe

JKPIIM 0,1-0,3 JI63 TOCT 1066-80

JuameTp 351eKTpo1a-IIPOBOJIOKU, MM

0,1-0,3

PabGouas KUIKOCTh

JusnexTpuk - BoJa BOJIONPOBOIHAS

O0beM pabovell JKUAKOCTH B CUCTEME, JT 240
JIMCKPETHOCTD 3a/1aHHs TIEPEMEIICHU
JIMHEHHBIX, MKM 1
Ipeaensr paboymx momgay CKOObI, MM/MHUH:
HanOOJIbIIAs 30
HauMEHbIIas 0,01




HanGonpras ycraHOBOYHast CKOPOCTb EPEMELICHUS 180
CKOOBI (OBICTPOTO X011a), MM/MUH
[penensl H3MEHEHNS CKOPOCTH IIEPEMOTKH POBOJIOKH, 8. 20
MM/C
VYeunie HaTsKEHHS POBOJIOKH (pacuetHoe), H
HanOonbIIee 10
HanMEHBIIIEEe 0,05
Hau6onbInas IpoM3BoAUTENLHOCTE 00paboTKH, MM2%/MUH 50-70
TOYHOCTD M3rOTOBIICHHUA KOHTYpPA, MKM 14...20
[llepoxoBarocTh 00paboTaHHOIT MOBepXxHOCTH Ra Ha 195
YHUCTOBBIX PEKUMAX, MKM ‘
I'abapur cranka 0e3 npuctaBHOro o6opynoBanus 1xbxh
P P pyA . 850x1285x1600
MM
['abapuT cTaHka ¢ npucTaBHBIM 00opynoBanueM LxBxH
P P 26 . 1480x1285x1600
MM
Macca craHka 6e3 MPUCTaBHOTO 000PYAOBaHHSA, KT 1460
Macca cTaHKa ¢ IpUCTaBHBIM 000PYIOBaHHEM, KT 1600

3. YcrpoiictBo cranka 4732O3M.
OO0uuit BUJI cTaHKa ¢ 0003HAYEHUEM COCTABHBIX YacTeH MoKazaH Ha puc.2.
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Pucynok 2. - CoctaBnbie yactu cranka 473203M: | — cranuHa, 2 — BaHHA TOJbEMHAs, 3 —
HACOCHasl YCTAaHOBKA, 4 — MEXaHNU3M KOOPJINHATHBIX MEPEMEIIECHUN, 5 — PEAYKTOp MONEPEYHON
nojauu, 6 — peayKTop MPOAOJIBLHON T01auH, 7 — KOXKYX, 8 — BCTpOMKa JATUUKOB (Ha PUCYHKE HE

MoKa3aHo), 9 — ckoba, 10 — MexaHu3M NepeMOTKH MPOBOJIOKH, 11 — npucnocobnenue s
HaKJIOHA TTPOBOJIOKH (Ha pUCYHKE HE TTOKa3aHo), 12 — mpuHaAJIeKHOCTH, 13 — pa3MenieHne
aneKTpooOopyaoBaHus Ha cTaHke, 14 — renepatop 'KH-300-200A, 15 — yerpoiicteo UITY.



CraHOK BBIMOJMHEH MO MPHUHIMIY y3JI0BOM cOopku. Kaxaplii y3en cTaHka
coOupaercs U OTIAXKHUBAETCS OTAEIBHO, a OOLIMI MOHTaX CTAHKA OCYILECTBIISETCS
y3JaMHu.

Ha cranuHe, SBIAIOIIEHCS OCHOBAaHUEM CTaHKA, YCTaHABIUBAIOTCS:

a) MoJAbEMHAsl BaHHA Ha MEePEIHEN YacTH;

0) MEXaHNU3M KOOPJIMHATHBIX MEPEMEIICHUN Ha 33JHEW YaCTH Ha IIPUCTaBKeE.

[lepenHsis 30Ha cTaHka sBigeTCs paboued M 3aHATa BaHHOM CO CTOJOM M
CK00OI, coBepILaloIel B3aMMHO MEPIEeHIUKYIIsIpHbIe epeMenienns. Ckoba Hecer
Ha ce0e MEXaHW3M NEPEMOTKH M MEXAHM3M HaTSHKEHUsS MPOBOJOKU. Bes pabouas
30HA 3aKpbITa IPO3PAYHBIM KOXKYXOM. MEXaHW3M KOOPAMHATHBIX MEPEMELICHUN
BMECTE C PEIyKTOpaMM 3aKIIOYEH B OTACIBbHBIM KOPIIYC, PYKOSITKA PYYHOIO
NepeMENICHHUs] CKOOBI MO JABYM HaIpaBJICHUSM BBIBEICHBI Ha MPaBY0 OOKOBYIO
CTOpOHY. BecriomorarenbsHoe 000py10BaHHE — HACOCHAs! YCTAHOBKA PACIOJIOKEHA
B IpucTaBke cTaHuHbl. C JI€BOM CTOPOHBI OT CTaHKAa pPacoJIaraeTcs
KOMILIEKTYIOIIEE 3IEKTPOOOOPYI0BaHHE.

4. KunemaTtnueckasl cxema CTaHKa.

Kunematndeckas cxema puCyHOK 3 00€CIeUnBaET:

a) MOJBEM U OIYCKaHHE BaHHbI, C padOYel )KUJKOCTHIO;

0) nepemMenieHrue CKOObI B MPOJIOJIBHOM U MONIEPEYHOM HAIPABIICHHH;

B) YyIOpaBJIEHHE TIOJOKEHUEM NIPOBOJOKM IpuU 00pabOTKe JeTaneil c
HaKJIOHHOW 00pa3yIoliei;

') IEPEMOTKY IIPOBOJIOKH M PACKIIAIKY €€ Ha MPUEMHON KaTYyIIKE.
HOI[’beM U OIIYCKaHHUC BaHHBI OCYHICCTBIISICTCI BHHTOM 3, ABUIKCHUE KOTOPOMY

nepesaeTcss OT dJieKTpoaBurarenss M2 dyepe3 depBsuHyio mapy 1,2 u X0ZOBYIO
raiiky 4. CkopocTh nepemenienusi BaHHbl 340 MM/MUH.

[lepemenienre ckoObl B MPOJOIBHOM M TMOMNEPEYHOM HANpaBICHUIX
MPOU3BOJIUTCSI XOAOBBIMU BUHTaMH 6 U 12 (mar 5 mMm), KOTOpble NPUBOASTCS B
JBUKEHHE IIArOBBIMU dJeKTpojaBurarensimu M3 u M4 uyepe3 pemykrop.
[lepenaToyHoe OTHOIIEHHUE PEIYKTOPA BHIOPAHO TaKUM 00pa3oM, YTOOBI IMHEHMHOE
nepeMeIieHre CKoObl Ha OJJMH UMITYJILC OT ycTpoiictBa UITY; (yron moBopoTa Bana
aneKkTpoaBuraTes paseH 1,5°) cocrapisio 0,001 mwm.

PydHoe nepemerienne cKoObl OCYIIECTBISETCS CIEAYIOINUM, 00pa3oM:
- B IPOJI0JIbHOM HaNpaBJIEHUH HEMIOCPEACTBEHHO OT XOJ0BOr0 BUHTA 0;
- B IIONIEPEYHOM HaIIpaBJICHUU Ye€pe3 BUHTOBYIO 3yOuaryto nepeaady 15, 16.
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Pucynok 3. - Kunematuueckas cxema: 1- uepBsk; 2 — yepBsiuHOE Kojeco; 3- Bunr; 4 — raiika; 5
—raiika; 6 — BUHT; 7 — mectepHs; 8,13 — mectepus; 9,17 — mectepns; 10,18 — mecrepnst; 11 —
raiika; 12 — BuHT; 14 — mectepns; 15 — mectepHs; 16 — mecrepns; 19 — mecrepns; 20 —
HIeCTepHsI; 23 — KOJIeCO XpanoBoe; 24 — mecTepHs; 25 — mectepHs; 26 — mecTepHs; 27 —
niectepHs; 28 — mecrepHs; 29 — necTepHs.

ITepemoTka MIPOBOJIOKU IPOU3BOJIUTCS HEIMOCPEICTBEHHO
anekTpoaBurareneM M6 uyepe3 Beaymmii ponuk auamerpom 45 mm. CKOpoOCTb
MEPEMOTKH perylupyeTcs B mpeaenax 8-20 Mm/c 3a cYeT M3MEHEHHUS YacTOTHI
BpalllCHHUsI Baja »BJEKTpOJBHUrareiisd. BpallleHWe Ha KaTyliKy, MPUHUMAIOIILYIO
«0oTpaboTaHHYIO» MTPOBOJIOKY, TIEPEAACTCS Yepe3 PEMEHHYIO nepenavy. JBrkenue
NpPOBOJIOKM B  paboueld 30HE MPOUCXOAUT CBepXy BHU3. Packiaaka
«OTpabOTaHHOI» MPOBOJOKA Ha MPUEMHOW KaTYIIKE MPOU3BOJUTCS 3a CYET
OCEBOT'0 BO3BPATHO - MOCTYNATEIbHOIO JBMKCHUS KATYIIKU, OCYHIECTBIISIEMOIO
Ka4arolMMCsl pPbluaroM M TOPIEBBIM KylaukoM. BpaieHue kynauky cooOmiaeTcs
OT OJJIEKTPOJABUIaTEeNsl 4Yepe3 JONOJHUTENBbHBIM penykrop. Illar packianku
MIPOBOJIOKHU OKOJIO 1 MM.

HatsokeHre mpoBOJIOKH OCYILECTBIsIETCsl ABUTaTesieM MS, paboTatonyM B
3aTOPMOKEHHOM PEXKHUME.
[Ipu o00paboTke mpoBoJIOKOW guMeTpoM MeHee 0,2 MM  KaTymika

YCTaHABJIMBAETCSI HETIOCPECTBEHHO HA BaJl, CBA3AHHBIN C JIBUTATEJIEM HATSKEHUS
MPOBOJIOKH.



[Ipu oOpaboTke mnpoBosokoi auamerpoM 0,2 MM u Oojee KaTylIka
YCTaHABIMBAETC HA OTIEIbHYIO ocbhb. Jlamee MNpoBOJOKAa MPOXOIUT MEKIY
HOJIPYKUHEHHBIMU POJMKAaMHU M TOCTYNAET Ha POJIMK, 3aKPEIUICHHBI Ha Bally
nBurarens HarsbkeHus. lIpoBosioka nenaer Ha ponMKe JBa Tpu o0OopoTa u
JIBUKETCSl Jajee IO CUCTEMaM OTKJIOHSIOIIMX PpOJIMKOB HANpPAaBISIOIUM K
TAHYILEMY; POJIUKY U IPUEMHOM KaTyIlIKe.

Kunemarnyeckass cxemMa HpUCIIOCOOJIEHHE JJIs YIpPaBJIECHHUS HAKIOHOM
IIPOBOJIOKA 00ecreYnBaeT CMEIICHHE BEPXHEW HANpaBIIAIONIEH IS TMOJy4YeHUs
TpeOyeMOoro yria HaKJIOHa MPOBOJIOKH, TOBOPOT HAMPaBISIONIEH 1715 o0ecnieueHus
MOCTOSTHHOTO yIjla B CEYEHMH HOPMaJbHOM K OOpabaThiBaeMoMy KOHTypy. O0a
JBUKEHHSI OCYIIECTBIISIFOTCA OT OJHOrO IMPUBOJHOrO ABurarenss M7 uepes mapy
3youateix kosiec 28, 29. bompmioe komeco 29 3akperieHO Ha IUIaHIIAiOe,
UMEIOIIEH TOPUEBYIO CHUPAIBHYIO Hape3Ky. BHyTpu IuaHmainObl HaXOOUTCs
BTYJIKA, KOTOPasi MOXET OBITh CBsI3aHA WJIM C KOPILyCOM WM C IUIaHIIai0oil mo-
CPEICTBOM JIBYX CTONOpPOB. BTylka MmeeT ma3 B KOTOPOM YCTaHOBJIEH MOJ3YH C
BEpPXHEN HalpaBisitomield Jisi npoBosiokd. [lon3yH mMeer mazien, BXOASIIMNA BO
BIIQJUHY  CIOUPAJbHOM  Hape3ku  IaHmaiOel.  PaguanbHoe — cmelieHue
HAOpaBISAIOIIEH  NPOM3BOAMTCA, KOIJa BTyJKAa CBs3aHA C  KOPIyCOM
IOPUCIIOCOOJIEHNs, a T[OBOPOT HANpPaBISAIOLIIEH KOIr/Ja BTYJKa CBs3aHAa C
IaHmaioon. PaguanpHoe cMelleHre HamnpaBisAOLIE Ha OAWH IIar JBUTATels
coctasiser 0,001 MM, yrimoBoe cmemieHue 6.

5. CocTraBHBIEC YaCTH CTaHKA:

5.1. Cranunna.

CranuHa sBIsI€TCSI OCHOBAaHMEM, Ha KOTOPOM MOHTHUpPYETCS JpYyrue
COOpOYHBIC €IUHUIIBI CTAHKA, U CIIYKUT €MKOCTBIO ISl pabodeil )KUIKOCTH. Y3el
COCTOMT M3 JIByX OCHOBHBIX YacTei: HMXHEH, B KOTOPYIO 3aluBaeTcs padoyas
)KUJIKOCTb M TIPHUCTaBKa, B KOTOPOM MOHTHUPYETCS HacocHas ycTaHoBka. Ha
MepeHe YacTh CTaHWHBl YCTAHABIMBAETCS IIOJbEMHAs BaHHA CO CBOUM
penykropoM. Ha BepxHel 4acTHW NMPUCTABKU KPEMUTCS MEXaHU3M KOOPJIUHATHBIX
IIEpEMELICHUM.

JI71s1 YMCTKU CTAaHUHBI OT MPOJYKTOB 3PO3UHU HA 3aJIHEH CTEHKE MMEETCs JIBa
JIFOKA, 3aKPBITHIX KPBIIIIKAMHU.

5.2. Banna mognemHas.

BanHna siBnsieTcst pe3epByapom paboueit )KUIKOCTH, B KOTOPOM MPOUCXOIUT
oOpaboTka nerayieil. BHyTpu BaHHBI pacmnoyioxkeH ['-00pa3HbIii CTOJ; HA KOTOPOM
3aKperuisieTcss  obpabarbiBaemasi jaeTanb. llogbeM M OMyCKaHWE BaHHBI
MPOU3BOAUTCS C TIOMOIIBIO XOJOBOTO BHHTA, MPUBOJAWMOTO B JIBIKEHHE
OJTHOCTYTICHUAThIM UYEPBSYHBIM PEAYKTOpOM. BepxHee W HUKHEE TMOJIO0XKCHHE
BaHHBI OTPAHUYMBAECTCS KOHEYHBIMH BhIKITIOUaTeasiMu. Cton [-o0pa3Hoii Gpopmbl
3aKpEIUISIETCSl HA KPYIVIOM CTOMKE, MPOXOMSIIENM Yepe3 JHO BaHHBI, KOTOpas B
CBOIO OYEpeIb 3aKpeIieHa B KOpIyce peaykTopa. BepxHss miockocTh cToia,
BBIBEPSIETCS HA MAPAILIEITHBHOCTh X0JI0M CKOOBI TTPU COOpPKE.

[TogBon pabodyeit XKUIKOCTU K BaHHE OCYIIECTBISIETCS ABYMS THUOKHUMHU
[UJIAHTaMU OJIMH MPUCOEIUHEH K MaTpyOKy U MOAAET KUIKOCTh B 30HY 00pabOTKH



Ui pabOThl ¢ IONUBOM. B J1eBOM mepeaHem yriy BaHHBI pacrloyiOK€Ha CTOMKa,
nepesiuBa M CIMBA JKUJIKOCTU TOCIE OKOHYaHUs paboThl Ha craHke. [ns Toro,
4YTOOBI CIUTH KUAKOCTh M3 BaHHBI, HEOOXOJMMO OTBEPHYTh PYKOATKY. C JeBoM
CTOPOHBI Ha OYPTUKE BaHHBI YCTAHOBJICH JATYUK YPOBHS KUIKOCTH.

5.3. HacocHas ycraHoBKa.

HacocHas ycraHoBKa NpemHa3HaueHa I Mmojadu pabodel >KUIKOCTH M3
CTaHUHBI B 30Hy 00pabOTKH. Y CTaHOBKAa COCTOUT M3 HAcoca U JIByX BeHTuieH. JlBa
BEHTWISI 00ECTICUMBAIOT ToAady pabodeil >KUIKOCTH B BaHHY M B IUIAHT IS
noymBa. Bes ycTaHoBKa coOpaHa Ha TOJCTaBKE W MOHTHPYETCS B TPOCTaBKE
CTaHWHBI.

5.4. MexaHn3M KOOPJAMHATHBIX MTEPEMEIICHHIA.

MexaHu3M KOOPAMHATHBIX MEPEMEIIEHUN NpeIHa3HA4YeH ISl COOOILECHHUS
ckobe ¢ TMPOBOJOKOW  B3aMMHO-TIEPIICHIUKYISPHBIX  NEPEMEUICHU B
TOPU30HTAJIBHOM IIOCKOCTH. Bech MeXaHuW3M CMOHTHpPOBaH B Kopmnyce. BHyTpu
KOpIyca B IpPOJOJIBHOM HANpPAaBICHUM IIEpEMENIACTCS KapeTka Ha JABYyX
CKaJpyaThlX Hampasisironux. Ilepeanss Hanpasisiromas sBISETCS OCHOBHOM, a
3aJIHSASI CIIY>KMT BCIIOMOTaTEIbHOM OIOPOM, HA KOTOPYIO OIUPAIOTCS IOIINITHUKHY,
YAECPKUBAIOIIME KAPETKy OT MoBOpoTa. HWXHMI NOAMIOHUK CUAUT Ha
DKCLIEHTPUKOBOM OCH, € IIOMOIIBIO KOTOPOM IPOU3BOJAUTCSA PETYIHPOBAHUE
3aTSHKKU TIOAIIUITHUKOB.

Kaperka  umeer  pacTOuKy,  MEpPHEHIUKYISPHYIO  MNPOAOJIBHOMY
HaIIpaBJIEHUIO, B 3TOM PACTOUKE MEPEMEIAETCA HaIllpaBISAIoIas CKajlka, Hecylas
Ha MepeaHeM KOHIIe CKOObI CO CBOMMHU MeXxaHu3MaMu. Ha 3agHeM KOHIIe CKajKu
3aKpeIIIeTCs Cephra, Ha KOTOPOW YCTAHOBJIEHBI MOAMIMUITHUKY, IPEAOXPAHSIONINE
CKAJIKy OT IIOBOPOTa M BUHT C TaKOM NONEPEYHOr0 NEPEMEIICHUSIM. BUHT U raiika
IIPOJIOJIBHOIO TEPEMEIEHHUS 3aKpEIJIEHbl Ha MPAaBOM TOpIe KapeTku. B kauecTse
HaIIPaBJISIOIIMX KAayeHUs B CTAaHKE, HCIOJIb30BaHbl JIMHEWHBIE MOAINITHUKA
KAuEHUS.

Ha mpaByio cTOpoHY KOpOOKH-KOpIyca BBIBEIEHBl PYKOSTKH PYUHBIX
nepeMeneHnii ckoObl. PykosiTka MpOJOJIbHOTO TMEpEeMEIIeHUsl CUAUT Ha KOHIE
XOJIOBOTO BHHTA, & PYKOATKA MOMNEPEYHOT0 NEPEMEILIECHNS COCUHEHA C BaJIUKOM,
CBA3BIBAIOLIUM PYKOSITKY C XOJOBBIM BHHTOM Y€pE3 PEAYyKTOpP IOIEPEYHOro
NIEPEMEILICHHUS.

PenykTop nonepedyHoro nepeMenieHusl yCTaHaBIMBAETCS B pa3Bajie KapeTKH,
a pelyKTOp MPOAOJIBHOIO MEPEMEILECHUS 3aKPEIIeH Ha MPaBOi CTOPOHE KOPOOKH
kopryca. Jlmga  koMmmeHcanuu —npornOa  MPOAOJBHOM — HaIpaBisdmolled B
BEPTUKAJILHOM ITUIOCKOCTH YCTaHOBJIEHA CIelMalibHasi Tsra. Tsra pacroiokeHa
HUKE OCH CKAJIKM U MPU 3aTHKKE raeK MPOUCXOIUT AeopMalius Harpapistomen
CKaJIKM, KOMIIGHCHpYIOU[asi MpOorud, BO3HUKAIOIIMX TOJA JEHCTBHEM Beca
MMOJIBYDKHBIX YaCTEH.

5.5. PenykTop monepeyHoro nepeMenieHus.

Penyktop oOecrieuynBaeT KHHEMAaTHYECKYIO0 CBSI3b MEXIYy IIaroBbIM
JIBUTATEJIEM U XOAOBBIM BUHTOM, a TaKX€ PYKOSTKOW PYYHOrO, NEPEMEIICHUS U
XOJIOBbIM BHHTOM. [lepenaTouyHoe OTHOLIEHWE PEAYKTOpa TAaKOBO, YTO Ha OJHH



UMITYJIbC IyJIbTa MPOrPaMMHOIO YNpaBlieHHs (IOBOPOT Bajia ABHUratens Ha 1,5°)
nuHeiHoe nepemenienue cocrasiser 0,001 mm.

Penykrop cocroutr W3 Tpex map NpsIMO3YObIX IWJIMHIPUYECKHX KOJEC,
IpU4eM B KaXJAOW IIape OJHO M3 KOJEC BBINOJHEHO pa3pe3HbIM, C
HOJINPYKUHEHHBIMU TIOJIOBUHKaMHU. Takasg KOHCTpyKuMs oOecrieuuBaeT 0e3
110(TOBOE 3allCTIICHUE KOJIEC PENYKTOpa.

Jis  obecrieueHUs] CBSI3M  XOJOBOTO BHUHTa C PYKOSTKOM Ppy4HOrO
NepeMENICHUs] B PEAYKTOp BCTPOEHA BHHTOBas 3yOuaTtas nepenadya. Bemymas
LIECTEPHS CBSI3aHA C PYKOATKOM 4Yepe3 BAJIMK M CKOJB3SALIYIO IINOHKY. Bemomas
HIECTEPHSI CUJIUT HA BBIXOAHOM Bally peIyKTOpA.

5.6. PeaykTop mpo0bHOTO TIepeMEIIeHUSI.

Penyktop 1m0 Ha3HAYeHHWI0O W YCTPOWCTBY AaHAJOTMYEH PEIYKTOPY
MOTIEPEYHOTO MEePEMEIIEHNs, HO B HEM OTCYTCTBYET BUHTOBAs 3yOdaras repeaada
U PYKOSATKA PYYHOIO IIEPEMEIICHUS CBS3aHA HEMOCPEACTBEHHO C XOIOBBIM
BUHTOM.

5.7. Koxyx.

[lepeansist paboyasi 30Ha 3aKPHIBACTCS KOKYXOM, KOTOPBII MOHTHUPYETCS Ha
KOpIyce MeXaHu3Ma KOOPAMHATHBIX MEPEMEIICHUM.

[Ipu 3akpeiTOit paboueil 30HE OTKIIOYaeTCs OJOKUPOBKA, 3aIpeliaroiias
BKJIFOUEHHE TeHEpaTopa MpH OTKPHITOM KOXKYXE, BO M30€KaHHE BO3/ICUCTBUS TOKA
BBICOKOTO HAIPsDKEHHS Ha oIepaTopa.

5.8. Cxoba.

Cxko0a (pucyHoK-4) CIy>KHUT JIsl YCTAHOBKHU M 3aKPEIUICHUS] BCEX YCTPOUCTB
Y MEXaHU3MOB, 00ECIIEUNBAIOIIUX IEPEMOTKY U HATSXKEHHUE JICKTPOIa-TIPOBOJIOKU
7. HanpaBiieHne ABM>KEHHS MPOBOJIOKM HA pabOYeM ydyacTKe CBEpXY - BHHU3, UYTO
CO3/Ia€T XOPOIINE YCIOBUS ISl 3alIpaBKU MPOBOJIOKK B 00pabOTaHHBIN Ma3 Mpu ee
oOpeiBe. Ha mipaBoii BepxHel cTOpoHE CKOOBI 3aKPEIUISETCS MEXaHU3M HATSHKCHUS
MIPOBOJIOKH, & Ha JIEBOH - MeXaHu3M nepemMoTku 10.

Jist  GasupoBaHus TIPOBOJIOKM Ha paboyeM ydacTKe CiykaT JBa
HaIpaBJsomuX 0J10Ka U3 KopyHaa 9. BepxHuii 070K HanpaBJIsIONIUX MOMEIIEH Ha
Nnoi3yHe 4, UMEIOIIEM BO3MOKHOCTh BEPTUKAIBHOTO TepemenieHuss. C moMoIbio
MOJI3yHAa U3MEHSAETCS BEJIMYMHA padOuyero y4acTka MPOBOJIOKH B 3aBUCUMOCTH OT
BBICOTHI 00OpabaThiBaeMoM aeTanu §.

KoncTpykius ckoObl o0ecrneunBaeT peryjaIupoBKy MOJIOKEHUS MPOBOJIOKU B
JIBYX BEPTUKAJIBHBIX IJIOCKOCTAX. B OJHON MJIOCKOCTH MNPOU3ZBOAUTCS TpyOas
pEeryiapoBKa 3a CYET IOBOPOTa BCEH CKOOBI C MOMOILIBIO 3KCIEHTPUKOBOIO
najblia. BepxHuil 00K HampaBSIONIUX MOXKHO CMENIaTh B JBYX HAmpaBICHUIX
M0 OTHOUIEHUIO K HUXKHEMY, YTO O0ECIEYMBACT TOHKYIO PETYJIUPOBKY YIJIOBOTO
MOJIO’KEHUSI TIPOBOJIOKH.
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Pucynok 4. - Cko0a: 1,2 —karymiku; 3-gemdep; 5- 1amMrnodxa oCBEeUIeHUS;

Ha ckoOe ycTaHoBlieHa TakKe JaMIIOYKa OCBEIICHHUS 5, CBETOBOM IMOTOK
KOTOpPOM MOKET OBITh HANpaBjieH B HEOOXOAUMYIO CTOPOHY 3a CYET MOBOpPOTa
KOJITIaKa.

JIBI>KEHME MPOBOJIOKU OCYIIECTBIIAECTCS JIByMsl CIOCOOAMH B 3aBUCUMOCTHU
OT €€ IUaMeTpa.

Karymika ¢ uenbHOM npoBoJIOKOH 12 ycTaHaBIMBAETCSl HEMOCPEACTBEHHO Ha
BaJIy TOPMO3HOTO 3eKkTpoaBurarens 11.

Jlanee mpoBOJIOKA MPOXOAMUT uepe3 AeMidupyromuidi poluk 6 u uepes
neMmrdupyromiee yCTpOHUCTBO, COCTOSIIEEe U3 JBYX MOJINPY>KEHHBIX POJUKOB H
YCTPaHSIOIIEE BIUSIHUE NOTPEITHOCTH HAMOTKH MPOBOJIOKH HA U3MEHEHUE YCUITUS
€€ HATSKEHUS MPU JABUKEHUU. YCUIIME NPHKUMA POJUKOB PETYIHPYETCS TaKuM
o0pazom, uToObI ieopmaliuu MPOBOJIOKH (PACIUIIOIIMBAHKE) HE MIPOUCXOAMIIO.

JInst co3maHusl MEpBOHAYAIBHOTO YCUJIMS HATSHKEHHUSI HA MPOBOJIOKE POJIUK
OOJIbIIIETO UaMETpa UMEET YCTPOMCTBO MJis CO3/IaHUsI MOMEHTAa COMPOTHUBIICHUS
JIBI>KCHUIO, COCTOSAIEE U3 CTEPIKHSI, YITUPAIOIIETOCs] CBOMM CHEpUUECKUM KOHIIOM
B nsATy. JlaBiieHWe CTepXKHA Ha MATYy U TEM CaMbiM, MOMEHT COMPOTHUBJICHUS
JBIDKCHUIO, PETYJIUPYETCS BUHTOM uepe3 MpyxKuHy. Jlanee mpoBOJIOKY MOCTYIAET
Ha POJIMK, 3aKpEIUICHHBIN Ha BaJly JIBHUTaressi, pabOTAIOMEro B 3aTOPMOKEHHOM
peXKUME M CO3JAIOIIETO HYKHYIO BEJIMYMHY YCWIMSl HaTsDKEHUs mpoBojokd. Ha
pOJIMKE TPOBOJIOKA JieJlaeT JBa TPU O0OpOTa IS CO3MIaHUS CHUJIBI TPEHWS,
HEOOXOMMMON ISl CUETIJICHUS TPOBOJIOKK C posmkoMm. [Ipu 3ToM HeoOxomaumo
CJIIEIUTH 3a TEM, YTOOBI MPOBOJIOKA MPU TMEPEMOTKE HE MepexXJIeCThIBajach Ha
ponuke. [locne 3TOro nmpoBoJioka MPOXOIUT depe3 aemMidep 3, mpeacTaBIsSIONIHA
U3 cels TPIKUM M3 MSITKOTO MaTepuayia, CHUCTEMY, OTKIOHSIOIIUX POJIHKOB,



HaIPaBJISIOIME TOKOMOJABOJBI M IMOCTYMAET K TAHYIIEMY POJUKY U IPUEMHOM
KaTylIKe 2 MEXaHU3Ma IEPEMOTKH IPOBOJIOKH.

Karymka c¢ mnpoBosokoin auamerpom MeHee (0,2 MM yCTaHaBIMBAETCA
HEIIOCPEICTBEHHO Ha BaJl TOPMO3HOI'O JBUTATENsl, JUIsl YEro TOPMO3HOM POJIMK
cHuMaercs. JlalpHenee JBUKEHUE IPOBOJIOKH aHAJIOTUYHO BBIIIE OIMCAHHOMY.

Qukcanus IMOJIOKEHUS DJIEKTPOJA-IPOBOJIOKM Ha pabodyeM yyacTke
OCYILECTBIISIETCS IBYMs OJIOKaMU (BEPXHUM U HUKHUM) HAIIPABJISIOIINX.

Bepxumii 6710k cOCTOMT M3 2-X KOPYHAOBBIX IUIACTMH C (ackaMu U
NPYKUMHOM TJTACTUHKH.

B 3aBucuMoOCTH OT AMaMeTpa MPOBOJIOKH COOTBETCTBEHHO HCIIOJIb3YETCS
IUTACTUHBI C Pa3HBIMU (haCKaMU.

Hannume KOpPYHIOBBIX IUTACTUHOK OOECIIEYMBACT HAACKHYIO H3OJISIIHIO
MIPOBOJIOKH, OOJBIIYI0 M3HOCOCTOWKOCTH M MAajio€ CONPOTUBICHUE BHKEHUIO
IIPOBOJIOKH 32 CYET HU3KOro KO3 (HULIMEeHTa TPEHUS.

5.9. MexaHu3Mm nepeMoTKH MPOBOJIOKH.
MexaHusM mepeMOTKH TpoBoJoku (Puc.5) ciyXkuT namns mpoTArMBaHUS
IIPOBOJIOKM Ha pabovYeM ydacTKe C Iebl0 KOMIICHCAIIMM €€ W3HOCa BO BpeMs

00pabOTKM U PaCKIIAKUA U3HOIIEHHOM MPOBOJIOKHK Ha MPUEMHOMN KaTyIike 1.

Pucynok 5. - MexaHu3m nepeMOoTKH MPOBOJIOKH

[lepemoTKa OpPOU3BOAUTCA IBYMs pojMKamu 3, 4, OAMH M3 KOTOPBIX
ABJISIETCA BEAYIIUM, a BTOPOM MNOpHKUMHBIM. Beaymuii ponauk 3 cBsizaH
HETMOCPEACTBEHHO C JIBUTATENIEM NEPEMOTKH 5. CBA3b MEXK]1y BEIYIIUM POJIMKOM U
MPUEMHON KaTYIIKOM OCYIIECTBIsIETCS ¢ moMoupto pemHsa 2. IIpemoxpaHeHue
MIPOBOJIOKK OT OOphIBA HA YYacCTKE OT BEAYIIETO POJIUKA JO MPUEMHON KaTYIIKH,



KOTOPBIM MOXET MMETh MECTO M3-3a PA3JIMYHOU JIMHEMHOM CKOPOCTH ITPOBOJIOKHU
Ha BEIYILIEM POJIUKE W NPUEMHOM KaTyILKE, OCYIIECTBIISIETCS MPOCKAIb3bIBAHUEM
PEMHs Ha IIKHABAX.

Packnanka npoBOJIOKM Ha IPUEMHOM KaTyIIKEe IPOM3BOJUTCSA 3a CYET
OCEBOI0 CMEIICHMs KaTyIIKW. /J[as 3TOW Lenu uMeeTcs AOIOJIHUTEIbHAS
KMHEMaTU4ecKasi Lenb OT JBUrareias K IOI3yHy 7/, Ha KOTOPOM 3aKpeIuieHa
npuemMHas Katymka. [[oa3yH npuBOAMTCS B ABMKEHUE PBIYArOM 4Yepe3 TOPLEBOMN
KyJIa4yoK 6.

[Iporpamma paboThI
1. I3ydeHre KOMIOHOBKHU BBIPE3HOTO AJIEKTPOUMITYJIBCHOTO CTAHKA MO/I.
4732®3M, BBIICHEHHE €TI0 KOHCTPYKTHBHBIX OCOOCHHOCTEH.
2.M3y4yeHrne KHNHEMAaTHYECKON CXEMbI CTaHKA, KOHCTPYKIUNA BaXKHEHIIINX Y3JI0B
CTaHKa U UX B3aUMOCBS3b.
3. U3yuenune cuctemsl CUILY s ynpaBneHust mporeccoM o0paboTKH.
4. ITocTpoUTh KOHCTPYKTOPCKO-(DYHKIITMOHATBHYIO CXEMY CTaHKa MOJ. 473203M
4. O3HaKOMJIEHHUE C ITyCKO-PEryJUpYIolel annapaTypoi u paboToi MeXaHu3MOB
HEIIOCPEICTBEHHO HA CTAHKE.
5. Hamanguts ctaHok Ha 00paboTKy 00pa3iioB, MPOU3BECTH 00PabOTKy 00pa3iioB.

Oranel pabOThl HA CTAHKE CIEAYIOLIHE!
1. YcTraHOBUTH U 3aKPENIUTh 3ar0TOBKY, 3aKPEMUTh 3IEKTPOA-IIPOBOJIOKY Ha CKOOE.
2. Bxurounts Hacoc ais 3anonHenus POK Banubl. O6pabaThiBaeMas MOBEPXHOCTD
JieTany JoJKHA HaxoauThes He Onmke SOmMm ot moBepxHoctu PXK B BaHHe.
3. YcTaHOBUTH HEOOXOAMMBIE TTapaMEeTPhl padOYUX UMITYJIHCOB UCTOYHUKA
nutanus. Bxmtounts U1, BKIIFOYUTE caM CTaHOK U TPOU3BECTH 00PabOTKY
00pasIioB.
4. CHATh CTaTUYECKYIO XapaKTepUCTUKY mpuBoAa M.

KonTponpHbIE BOITPOCHI.

1. B yeM oTiimune MEXaHU3MOB TIPOJIOJIBHOTO U ITOMIEPEYHOTO TTePEMEIICHUS

CKOOBI?

N3 gero cocTosT 6JI0KHM (PHUKCAITUN TTOJIOKECHUS AJIEKTPOaa- IIPOBOJIOKH?

3. Kak ocymiecTBisieTcss peryJupoBaHKe MPOBOJOKH B JIBYX BEPTHKATbHBIX
IUIOCKOCTSIX?

N

Cnucok peKOMEeH0BaHHOM JTUTEPATYPhI

1.060pynoBanue sl pa3MepHOM AIEKTPOXUMUYECKOM 00pabOTKH AeTaneit
mauuH. [lox pen. npod. @.B. Cenpikuna - M.: Mammnoctpoenue, M.: -277c.

2. llumenkoB B.A MeToandeckue ykazaHus K J1a00paTOpHBIM paboTaMm 1o
nucuuruinHe «KoHTposib U apToMaTu3alus mpoieccoB 00padotku KIIDy».- Tyna,
Tynl'V, 2011 (pecypc kadenpsl)



JlaGoparopHas padota Ned

U3YYEHUE KOHCTPYKLIMU U HAJIAJIKU JIABEPA K3-M JJ14 [TPOILVBKU
MUKPOOTBEPCTUM

Kouctpykropckne ocobOeHHOCTH JazepHou  ycraHoBke K3-M  mns
IPOLIMBAHMUS MHUKPOOTBEPCTUW, HaNaJKa W TEXHOJOIMYECKHME OCHOBBI €r0
npumeHeHus. OnpeneneHrne 3aBUCUMOCTH  pa3sMEPOB  MHUKPOOTBEPCTHIl  OT
IIapaMeTPOB CBETOBOI'0 MMITYJIbCA.

1. Heab padoTHI.

Llenpro paboThI sIBIsIETCA 3aKpeIyICHUE W YriyOleHue 3HaHUM CTYACHTOB,
MOJIYYCHHBIX Ha JIGKIUSAX MpHU u3ydeHuu Kypca “Ob6opynoBanue KIID®, a taxxke
npuoOpeTeHune PaKTHYECKUX HAaBBIKOB CO3JaHUs KOHCTPYKTOPCKO-
(YyHKIHMOHAJIBHOM CXEMbl YCTaHOBKM K3-M M 3Tambl NOATOTOBKM K padore.
HccnenoBanre pa3MepoB MUKPOOTBEPCTHI OT apaMETPOB CBETOBOI'O MMITYJIbCA

Conepxanue paboThl

1. 3yunTh NpUHLHAI IEUCTBUA U CXEMY Ja3epHON yCcTaHOBKM K3-M.

2. 3y4nTh KOHCTPYKIIUIO Y3J10B YCTAHOBKH.

3. OcBOUTH HACTPOMKY YCTAaHOBKH Ha MPOIIMBAHIUE MUKPOOTBEPCTHUH.

4. MWM3yunTh 3aBUCHMOCTh JUAaMETpa MPOLIMBAEMOTO OTBEPCTHS OT
BEJTUYUHBI TuadparmMbl U OT MApaMEeTPOB UMITYJIbCA.

1. OGurue cBeneHUs O JIa3epHOM 0OpaboTKe.

[lo mmpoTe mnNpUMEHEHHs Jla3epHasi TEXHUKA COMOCTaBUMA TOJBKO C
KoMITboTepHOU. ObsacTu 3PHEeKTUBHOTO HUCTOIB30BAHUS JA3€PHBIX TEXHOIOTHI
BeCbMa pa3HOOOpPa3HbI - 00pabOTKa MaTepUanoB, CBA3b, HH(HOPMATHKA, METUITMHA,
BOCHHAs TEXHUKA U MHOTHE Jpyrue. JIazepHas 06paboTka MaTepuasoB BKIIOYAET B
cebs pe3Ky W pacKpoll JMCTa, CBAapKy, 3aKaJlKy, HaIUJIaBKy, TPaBUPOBKY,
MapKUPOBKY U JIPYTHUE TEXHOJIOTHUECKHUE OTepaIiu.

Hcnonp3oBanne  ja3epHOM  TEXHOJOTMM  OOpaOOTKM  MaTepuasoB
oOecrieuynBaeT BBICOKYIO MTPOU3BOAUTEIILHOCTh U TOYHOCTh, SKOHOMUT SHEPTHIO H
MaTepHuabl, TMO3BOJISIET PEaM30BaTh MPUHIMITHAIBHO HOBBIE TEXHOJOTHYCCKUE
pEeIICHUS] W WCIIONB30BaTh TPYAHOOOpaOaThIBAEMbIE MaTepUajbl, IOBBIMIACT
AKOJIOTHYECKYIO OC30MaCHOCTD MPEITPHUATHS.

C momompio CHOKYCHPOBAHHOTO JIyda ONTHYECKOTO KBAHTOBOTO
reHepaTopa MOXKET OCYIICCTBIATBCA MHUKPOCBApKa METAIOB, IPOIIMBAHUE
oTBepcTUi oueHb Masoro guamerpa (1 = 0,002...0,3 mm).

Jlazepras 00paboTka MOXeET OBITh HCIOJIB30BaHA B IPOU3BOICTBE
MOJIYITPOBOJTHUKOB, MHKPOSJIEKTPOHHBIX U JJIEKTPOBAKYYMHBIX MPHOOPOB, B
TEXHOJIOTUM TOYHOTO MAITMHOCTPOCHHUS, a TaKK€ HAYYHBIX MCCIICIOBAHUSIX
(cmexTpockomnusi, XuMusi, GU3MKa TBEPAOTO TeJIa, MHUKPOOUOJIOTHS, MEAUIIMHA U
T.4.) s TEeXHOIOTHYECKUX IeNel Ba)KEH YTroJl PAcXOXKIEHUsS Jyda U pas3Mep



IATHA, KOTOPOM COCTaBISET IpU nasepHoi obpaborke 108 — 10° cm? uro
COOTBETCTBYET KOHLEHTpauu sueprun 5*(10% — 10°) Br/cm?.

B Hacrosiee Bpemsi pazpaboTaHO MHOXECTBO Pa3HOOOPA3HBIX ONTHYECKUX
KBaHTOBBIX T'E€HEPATOPOB, OTJIMYAIOIIUXCS pabouyuMH BellecTBaMH (B 3TOM
KaueCTBE MHCIOJIb3YIOTCA KPHUCTAIUIbI, CTEKJIA, IUIACTMACChl, KUIAKOCTH, Ta3bl,
MOJIYIIPOBOJIHUKH) U CIIOCOOaMU CO3/JaHUsl MHBEPCUM HACEJIICHHOCTEH (omTHYecKas
HaKaukKa, pa3ps/l B ra3ax, XdMUUECKHE PEaKIUH U T.11.).

WznyueHue, CyIIECTBYIOIIMX ONTHYECKUX KBAaHTOBBIX TI'E€HEPATOPOB,
OXBaThIBaeT JWANa30H JUIMH BOJXH OT YyJAbTpadUONIETOBONM 10 JaJbHEH
uHpaKpacHoil 00JIaCTU CHEKTPa, MPUMBIKAIOMIEH K MUJIZTAMETPOBBIM BOJTHAM.

Oco0eHHOCTH CBETOTy4eBOI 00pPabOTKH:

1. BpIcOKas MMITyJIbCHAs MOIMHOCTD M3mydenus (11 5X108 Bt npu sueprum 1
— 500 I:x) 1 BO3MOXHOCTb CO3/IaHUsI YpE3BbIYaHO BBICOKUM MioTHOCTH (A0 100
miH/Bt/cMm?) Gokycupys nyd Ha HeGonbmoi miomanu (0,01 mm);

2. KparkoBpemeHHOCTh uMityiibcoB (10 — 500 Mk/c);

3. BO3MOXXHOCTh JIOKaqu3allMki W TOYHOTO HAMpAaBIICHUS Ja3€pHOTO Jiyda
IyTeM OCTPOro (POKyCHpOBaHUS HAa 00Opa0aThIBAIOIIEM YUaCTKE;

4. ImnynpCcHOE BO3HUKHOBEHHE BBICOKOM TEMIIEPATYPhI (THICAYHN I'PaTyCoB)
U fgaBieHuil (Teicsiunm armocdep) B ¢dokyce Jsyda Ha oOpabaTbiBaeMoin
HOBEPXHOCTH;

5. IlpakTruecku MoJHAsE KOTEPEHTHOCTH JIyda 1 MOHOXPOMOTHYHOCT;

6. OTcyrcTBUE 00padaTHIBAIOIIETO HHCTPYMEHTA.

1.1. [IpuHuun nevictBus u cxema ycranoBku K3-M

YcTaHOBKA COCTOUT U3 CIIEAYIOIIMX OCHOBHBIX Y3JIOB:
1. OnTryecknii KBAaHTOBBIN T€HEPATOP;

2. baok nutanus;

3. [lyneT ynpaBneHnus;

4. Onruyeckas CUCTEMa;

5. U3mepurens sHepruu;

6. IIpeAMETHBIN CTOJHK.

2. Ontnyeckuii kBauToBIN renepatop (OKI)

OnrTrueckuii KBaHTOBBIM T'€HEPATOP COCTOMT M3 PE30HATOPA C AKTUBHBIM
DJIEMEHTOM M CUCTEMbI ONITHYSCKON HaKadku (PUCYHOK 1)

Pe3onarop oOpazoBan 3epkanamu 4 U 9, MEXAYy KOTOPHIMHU YCTaHOBJIEH
Kpuctaju1 pyouna 6.

Jnsg peryivpoBaHMs IOJIYyYaeMOM DHEPIrMU KOTEPEHTHOI'O CBETa Iepel
3epkasioM 9 umeertcs nuadparma 8.
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Pucynok 1. - [IpunuunuansHas cxema OKT'.

Pucynok 2. - Cerka.

B OKI' ycranoBku K3-M wucnosnb3oBaHa cxema C KapaHAalIHOW
umitysbcHoU Jiammond M®IT — 800 u smaunTudeckuM pediaekTopoM, Tak 4YTO B
oJIHOM (hOKYyCE DIITUTICA HAXOUTCS JIaMIia, a B IPYTroM pyOHMHOBBIN CTEPIKECHb.

[Ipu paspsanke 6aTapen KOHAECHCATOPOB OJIOKA MUTAHUS YEpPe3 UMITYJIbCHYIO
JamIy 3Heprus 0atapeu

E=CU?2
[TpeBpamiaercs B sHepruto kBantooro uznydenus ¢ KIT[ =0,1...1%.



[Tpu 06myueHun pyOMHOBOTO KpHCTajsia MOLTHOW BCIBIIIKONW O€JIoro cBera
oT nammnbl MUOPIT — 800 noHbl XpoMa, MOTJIONIAs] IIBET B CUHE — 3€JICHOM 4acTH
CIEKTpa, NEPEXOASIT B BO30YXKICHHOE COCTOSIHHE, B KOTOPOM OHHM HaXOJSATCS B
teuenn 10® cexkynn. 3a 2To Bpems GONBIIMHCTBO MOHOB IIEPEXOIAT B
MPOMEKYTOUYHOE COCTOSTHUE.

B npomexyToO4HOM COCTOSIHUM MOHBI XpOMa MOTYT HaXOJUTCS B TEUCHHUH
10° — 10" cexynn. 3a BpeMs BCHBIIIKH MMITYJIbCHOHW JIAMIBI IPOUCXOIUT
HAKOIJICHUE BO30YKIECHHBIX HOHOB.

N3 npoMexyTOYHOrO COCTOSIHUSI HMOHBI XpoMa MOTYT MEepPeXOIUTh
CaMOITPOU3BOJIBHO C BBIJICICHUEM KBaHTa YHEPTUU

3=hV:E1-E2

rne Ej; m E; — sHeprus yposue# 1 u 2, h- mocrosauas [Inanka, v — gacrora
Mepexo/ia MOHOB U3 MPOMEXKYTOYHOTO COCTOSIHUSI MOKET OCYIIECTBISATHCS MOJ
JIEUCTBUEM M3JIY4YEHUS, 4aCTOTa KOTOPOro paBHa yacToTe nepexona (A=6943A).
TaKkue TMepexoAbl Ha3bIBAIOTCA HWHAYIUPOBAHHBIMU, a COOTBETCTBYIOLIEE
W3JIy4YEHNE UHIYLIUPOBAHHBIM.

[Ipy WHAYUMPOBAHHBIX MEPEXOHAX H3IY4YaETCSd CBET, HUMEIOIIHN Ty XKe
JUIMHY BOJIHBI, HarpaBlieHue, a3y W MOJSPU3ALUI0, YTO M CBET BBI3BIBAIOIIUN
WHIYIUPOBAHHOE U3IIyYEHUE.

Koraa koHueHTpaiusi Bo30y>KJI€HHBIX HOHOB B MPOMEXYTOYHOM COCTOSIHUH
B pyOMHE CTaHOBUTCA TaKO, UYTO aKTUBHAs CpeJa HAYMHAET MIPOSIBISATH
YCUJICHHBIE CBOMCTBA, T.€. MPU MPOXOXKIECHUM cBeTa A=0943 A MHAYLHPOBAHHOE
U3ITy4deHHE NMpeodaaeT Hal MOTJIOMICHUEM.

CBerT, U3IIyYEHHBIN B HANPABICHUU OCH PE30HATOPA, OTPAKAETCS OT 3€pKajl
2 1 9. 3epkano 2 umeeT KodhOUIMEHT OTpakeHUE OKOJIO 1, a 3epkano 9 — oKkoyo
0,5. IIpr MHOTOKpaTHOM MPOXO0KIECHUHU YEPE3 AKTUBHYIO CPENly CBET YCHIIMBAETCH,
Y TIPU 3TOM KOHLIEHTPUPYIOTCS IOTEPH HA MOTJIOIIEHUE, PACCEUBAHMUE.

Usnyuenue mmrcsa 3-5%10° ¢ u xapakrepusyercs OOJBIION MTHOBEHHON
MomHOCTEIO (10°BT), BBICOKOI HAIPABIEHHOCTHIO U KOT€PEHTHOCTEIO.

2.1. VIamepuTtenb SHEPTHH.

Tak kak 3epkano 2 umeeT KodpduimeHT oTpakeHus Omm3kuii k 1, TO
KOO (PUIIMEHT TMPOMyCKaHUsI CBETa COCTABISET HECKOJBKO JECAThIX J0JieH
npoiieHTa. CBETOBOI MOTOK, MPOILIECANINNA YEPE3 3epKaio 2 U MPONOPLUHUOHATbHBIN
OTPaXKEHHOMY CBETOBOMY IMOTOKY, UCIIOJIb3YETCSI JJIsl OLICHKU CBETOBOW SHEPIuH,
nonajaaronie B 30Hy 00padoTku. biiok-cxeMa u3MepuTens 3HEpruu Moka3aHa Ha
puc. 3. CurHan c ¢QorosneMeHTa mpeodpa3yeTcsi C MOMOIIBIO YCUIUTENS —
dbopmupoBatess, U MEPECUCTHBIX JICKaJ B ONMPEEICHHOE KOJIUYECTBO UMITYJIHCOB,
YUCJIO KOTOPBIX MPOMOPIUOHATBHO u3MepsieMoil 3Hepruu. OTCYET IHEPTUH
MIPOU3BOJIUTCS BU3YAJIbHO 10 IuppoBomy nHaukaropy tumna MH — 1(cm. puc. 6.)

2.2. OnTrueckas cucrema.

OnTtuyeckas cucTemMa CIYXKHT 18 (OKYCHUPOBKH  WM3JIy4YeHHUs Ha
oOpabaTbiBaeMblil MaTepual, a TakK K€ JJIsi HaOIIoeHUsI 00padaThIBaeMbIil 0OBEKT
OCBEIIAETCS] OCBETUTEIIEM, COCTOSIIUM U3 JaMIIOUKH 17.



DoKycHpOBKa KBAHTOBOTO JIy4ya OCYIIECTBIsIeTCS TUH30i 11 1 00beKTUBOM
13. Ilpu wHaOmrOaeHUM TIOABMIKHOE 3epKajio 12 HaxoAWTCS B IOJOKCHHUH
MOKa3aHHOM Ha puc. 1, a mpu paboTe reHepaTopa aBTOMATHYECKH CMEIIAeTCs B
MOJIOKEHHE, M300pakeHHOEe MyHKTHpoM. OTpaxkaroriee MOKphITHE 3epkal 4 u 9
3aKpBITHl 3alUTHBIMUA cTekiaaMu 3 u 10. B ¢dokanpbHOM TIOCKOCTH OKYJsipa
yCTaHOBJIeHa ceTka 2-15 ¢ mepekpectueM (puc. 3) Jyis HABOJKH M3IyUYCHHS Ha
OOBEKT IIKAJION ISl U3MEPECHUIA.

2.3. DIeKTprUecKasi CXemMa yCTaHOBKHU

Onextpuyeckas cxemMa yctaHoBkM K3-M cocTouT W3 myibTa yNpaBlCHUS,
CHCTEMbl CHUTHAJIM3AIMM, U3MEPHUTENsl >Hepruu, Onoka nurtanus, 61oka OKI u
JuHUHA (OPMUPOBAHUS UMITyJIbca pa3psiaa B umiynbcHoi gammne UDIT — 800 (cm.
puc. 4).

bnok IOJKUTA COIEPKUT MMITYJIbCHBIN TpaHnchopmaTop c
OJTHOIIOJYTIEPUOIHBIM BhIIpsIMUTENEM KU THparpoHoM TI'M, xoropsli co3maer
UMITYJIbC TOKa B MEPBUYHON OOMOTKE MMIYJIBCHOTO TpaHchopmaTopa B pexXUME
pabOThl YCTAHOBKU «BCIIBILIIKAY.

3. KoHcTpyKIus y3710B YCTaHOBKH

1. OnTuyeckuii KBAaHTOBBIN TE€HEPATOP.

DJIeMeHTHI TeHepaTopa CMOHTHPOBAHBI B CIICAYIOIIEM MOPsIKe (PUCYHOK 1).
3epkana 3 U 9 U kpuctain 6 yCTAaHOBJIEHBI TaK, YTO MX IJIOCKUE MOBEPXHOCTHU
napajiebHbI IPYT Apyry ¢ omuOkoii He 6omee 10. Takas ycTaHOBKa IOCTUTAETCS
IPU IOCTUPOBKE ONTHYECKOM CXEMbI C TIOMOIIbI0 BUHTOB 1,2,5,14 (pucyHok 1).

Huadparma 7 cuenrpupoBana ¢ ockto Jyda OKI. B xopmyce OKI
HAaXOAMUTCS IITyHEep &, HaA KOTOPbIM HACAKMUBACTCA PE3WHOBBIA  IILJIAHT
BO3JIyXOIPOBOJIA AJI OXJIAXAECHUS TeHEepaTopa.

2. OnTnyeckas cucrema

OnTuyeckas cuUCTEMa COCTOMT W3 SHEPreTHMYECKOW M HaOIIoAaTeNbHOU
YacTeu.

DHepreTuyeckass 4acTb CUCTEMBbI COCTOMT M3 y3Jla KPEIUIEHHUS CMEHHBIX
OOBEKTHBOB M MEXaHWU3Ma KPEIUJICHHS U MePEMEILEHUs] OTPULIATETIbHOM JINH3BI.

[lepemernienne OTpULIATENTLHON JIMH3BI TPOU3ZBOAUTCS PacPOKyCHpPOBKA
usnydenust OKI', He0OX0UMOTO 11 HEKOTOPBIX TEXHOJIOTHYECKUX OTepaIuii.
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PucyHok 3. - biiok cxema u3MepuTesisa SHeprun



Pucynok 4. - Dnekrpuyeckas cxeMa yCTaHOBKHU.

Ha6nrogaTenpHas 9acTh CUCTEMBI COCTOUT U3 TE€X K€ CMEHHBIX OOBEKTHBOB,
MeXaHU3Ma MOJBUKHOTO 3epKajia U BU3YyalIbHOU TPyOKH.

B BusyanbHO TpyOKEe BMOHTHUPOBAHA CETKa, MEPEKPECTHE KOTOPOM
coBMmenieHo ¢ Toukod (okycupoBanuss OKI'. B kommiekr ycranoBku K3-M
BXOJIUT HECKOJIbKO OOBEKTHBOB, MPETHA3HAYCHHBIX JJIS BBIMOIHEHUS PA3TUYHBIX
TE€XHOJIOTUYECKUX OIEPaLIU.
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PucyHnok 5. - 'omoBka OKI
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4. Hactpoiika yCTaHOBKH Ha MPOILIMBAHUE MUKPOOTBEPCTHUH.

Jisi  HOpManmbHOM  AKCIUTyaTallil  yCTAHOBKHM HEOOXOAMMO  HM3YYHTh
AIIEMEHTHI YIPABJICHUS, TIOKa3aHHbIE HA pUC. 6:

1 — u3MepuTeNb SHEPTUH;

2 — BOJIbTMETP 3aMepa HaNpsHKEHUsS] KOHACHCATopa;

3,4 — KJIaBUIIIM BKJIIOYEHUS U BBIKIIOUEHUSI U3MEPUTENISl YHEPTUH;

5 — KJIaBUIIIA BKIIIOUEHUS KATUOPOBKHU U3MEPUTEIISI SHEPTHH;

6 — xaBuIIa cOpoca nMoKa3zaHUN U3MEPUTENISI SHEPTUU;

7 — KJIaBUIIIA U3MEPUTEIS DHEPTUH;

8 — kJaBHUIIa TOATOTOBKU M3MEPHUTENS SHEPTHH K KATMOPOBKE;

9,10 — xmaBUIITM BKIIFOUCHHSI M BHIKJIFOUCHUS YCTAHOBKH,

11 — knaBuUIlIa BKIIOUEHUS 3apsAJI0B KOHACHCATOPA;

12 — kraBuIIa aBapuitHOTO 3aps/a;

13 — kJy1aBWIIIa BKIFOYCHUS BCITHIIIKH;

14 — xnaBuIlla «CTOM-3aPsI»;

16 — mepekmrouaTens 0aTapen KOHACHCATOPOB;

17 - nepexirouatesns 6aTapen KOHACHCATOPOB;

18 — rHe3/10 KpeTieHUs 3alIUTHOTO CTEKIIa;

21 — MaxOBUYOK MpUBOJIa AUadparmol;

22 — MaxOBUYOK MEPEMEILICHUS OTPUIIATEIILHOMN JIMH3BI,

23 — IPEeIMETHBIN CTOJIUK.

[Tocne monkmtOYEHUS YCTAHOBKM K CETH W BKIIOYCHHS KJIaBUIU 9
HEOOXOIMMO JaTh MPOTPETHCS TUPATPOHY B CHCTEME YIIPaBJICHHUS YCTaHOBKH (B
TeueHue 1,5 MuH). B cCOOTBETCTBHUU C KeaeMOW SHEpruel MoJKauyKu JJIUTEIbHOTO
UMITYJIbCA OTPEICIIIOT KOMMYTAIMIO KaTylmIeK WHIYKTUBHOCTH W Oarapeun
KOHJICHCATOpOB, a ImepekitouarenssMu 16 u 17 ycranaBinuBaroT TpeOyemoe.
BepTukaibHbIM TepeMENIeHue CToJMKa 23 coBMemaroT 00padaTbhiBaeMylo
MOBEPXHOCTH TMIpeAMeETa ¢ (POKATHHOM TIIOCKOCTHIO OOBEKTHBRA, TOOUBASICh PE3KOTO
n3o0paxkeHuss oOpabaThiBaeMoil moBepxHOCTH B  OKyisipe. C  MOMOIIBIO
MUKPOMETPUYECKUX BHHTOB pabOyero CTONMKAa COBMEMIAIOT 00padaThiBaeMyIo
TOYKY IMMOBEPXHOCTHU TMIPEAMETA C LIEHTPOM MEPEKPECTUS IIKAIIBI OKYJIISIpa.
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Pucynok 6. - Cxema yrnpaBiieHUsI yCTAaHOBKOM.

MaxoBuukoM 21 ycTaHaBIMBAalOT HEOOXOAUMBIM pazMep auadparmbl U
MaxOBUUKOM 22 — xenaemyro pachokycupoBky iyda OKI'. Ilocne BbImoJHEHUS
BBIIIIEYKa3aHHBIX OIEpaliii yCTaHOBKa rOTOBa K padoTe.

KmaBumern 11 Bkmowaercs 3apsaka KoHueHcaropa. [lo  moctrkeHuro
HEOOXOMMOro HalpsHKEHU 3apsija KOHJIEHCATOPOB NEpeMeIaeTcsl HaxaTHeM Ha
kiaBuny 14. Haxartuem kiaBumm 13 npousBoautcs nomxur u manydenue OKT,
PO ONTHYECKYIO CUCTEMY, NIOMAJaeT Ha 00pabaThIBa€MyI0 OBEPXHOCTD.

JIiist mpeoxpaHeHusl HapyKHOM JIMH3BI OT OPBI3T PACIUIaBIICHHOTO MeTaslia
HE0OXOIMMO BCTABJISITh B CHEIMAJIHHOE THE3IO 18 3alMTHOE CTEKIIO.

N3mepenne sneprun mmnyibca OKI' mpou3BoauTCs TOCHE CIIEIYIOMINX
NpeIBaPUTEIbHBIX ONEPaLIHil:

a) C MOMOIIbIO KJIABUIIHU 3 HEOOXOAMMO BKIIOUUTH U3MEPUTEIH SHEPTUU;

0) nmocneAoBaTeIbHBIM BKIOYEHUEM KIIABUII 8 U 5 MPOU3BECTH KATMOPOBKY
u3Mepurens sHeprun. Knasumry 5 HeoOXoauMo aepxaTh JO OCTaHOBKHM IU(p Ha
U3MEpUTETIE YHEPTUU;

B) KJaBUIled 6 cOPOCUTDH MOKa3aHUsl IPUOOPOB;

') HAXaTh KJIABUILY 7, TEM CaMbIM 3a(DUKCUPOBATh TOTOBHOCTH U3MEPHUTEIISI
K pabore.



5. HccnenoBanue na3epHOro CBEPIEHUsI OTBEPCTUM B METAILIE

Hcnonp3oBaHue Jla3epHOro Jiyda Ui HOJYYEHHS OTBEPCTHH HMeEeT
CIIEAYIOIINE JOCTOMHCTBA:

1. oTCYyTCTBYeT MEXaHHMUECKUH KOHTAKT MEXKAY CBEPJISIIIUM MHCTPYMEHTOM
¥ MaTepuasoM, a Tak >ke MOJIOMKa U U3HOC CBepia.

2. yBeIMYMBAETCS TOYHOCTb KOOPIMHALIMM OTBEPCTHSI, TaK Kak OITHKA,
ucronb3yemas uid (OKYCHPOBKHM JIA3€pHOTO JIyya, MCHOJIB3YeTCs TakkKe U JUIs
HaBEJIEHUS €ro B HEOOX0AUMYIO TOUKY. OTBEpCTHs MOTYT OBITh OPHEHTHUPOBAHHI B
Jr000M HaNpaBIICHUMU.

3. mocturaeTcsi 0OJIbIIee OTHOIICHUE TTyOHHBI K JUAMETPy CBEPJICHUS, YeEM
3TO UMEET MECTO IIPU JAPYTUX Coco0ax CBEPIICHUS.

IIpu cBepieHun cBoOMCTBa 00pabaTbIBAEMOro MaTepuaia CYyIIECTBEHHO
BJIMSIIOT Ha MapaMeTpbl Ja3epHOTO H3IIyYeHHUs, HEOOXOIUMBIEC JIsi BBITOJHEHUS
oIepaLuu.

TennoBoe Bo3aelicTBUE HA MaTepuall, €ro MJIaBJIEHUE U UCHapeHHE U3 30HBI
BO3/ICHCTBUS MPOUCXOAT IO MOJIETN C HEMOABHKHBIM TEIIJIOBBIM UCTOYHHKOM.

B rnyOuHy oTBepcTHE pacTeT B OCHOBHOM 3a CHET HWCIApEeHHs, a IIo
JMaMeTpy 3a CYET IUIaBJICHHS CTEHOK M BBITEKAHMS JKUJKOCTH MPHU CO3JaBAEMOM
U30BITOYHOM JaBiieHUM mapoB. CoriacHo pa3paOOTaHHONW MOJENH KUHETUKU
00pa3oBaHUsl OTBEPCTHsI B HEMPO3payHOM Marepuaie riyomna h m muamerp [l
OTBEPCTHSI OIPENETAIOTCS 10 hopmyie:

o i’( D, ]3 3w D,

f T =
\ tgy wtg*yLl, tgy
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D=2 D3 +——
mLy
rae Do — HauanbHBIM JuaMeTp JIyHKH (CBETOBOTO IISITHA),
W — sHeprust UMIyJIbCHOTO U3TTy4YEHUS,
Y — IIOJIOBMHA YIJIa CBETOBOI'O KOHYCA,

Lo — ynenbHas sHeprus ucnapenust matepuana npu T=0Ko.
KonTponpHbIE BOITPOCHI.

1. HazoBute ocHOBHEIE 31eMeHTHl OKI™?
2.HazaBuTe ocHOBHBIE ATaInbl FocTupoBKku OKI™?

Cnucok peKoOMEeH10BaHHOM JTUTEPATYPhI

1. SdxosneB E.b. JlazepHoe 000pynoBaHus, aBTOMAaTH3allUs U KOHTPOJIb
TEXHOJIOTUYECKUX TmporeccoB. Koncnekt nekuuil. YuebHoe mnocobue.- CIIO:
CII6I'Y UTMO, 2005.

2. Beiiko B.I1. JIazepnas mukpooOpaboTka. Onopusiii kKoHcnekT Jekiuii CI10:
CII6oI'Y UTMO, 2005.



JlabopaTtopnast paboTa Ne5

N3YYEHUE KOHCTPYKIMU U HAJIAAKHM JIASBEPA LQ929 HA PEILIEHUE
TEXHOJIOTMYECKHUX 3ATAY.

1. Hean padoTsl.

Llenpro paboThI sIBIsIETCA 3aKpeIyieHUE U yriyOleHue 3HaHUM CTYACHTOB,
MOJIYYCHHBIX Ha JICKIUSAX MpHU u3ydeHuu Kypca “Ob6opynoBanue KIID®, a taxxke
npuoOpeTeHue PaKTHYECKUX HaBBIKOB CO3JaHus KOHCTPYKTOPCKO-
(GYHKITMOHATIBHOM CXeMBbl YCTAaHOBKH LQ929 M ATaribl MOATOTOBKHU K paboTe.

Onucanue u padoTa

1.1 Haznauenue n3nenus
Nmnynbensiii Nd:YAG nazep LQ929 (B nanbHelieM ja3ep) npeaHa3HaueH 1Jis
npeoOpa3oBaHus AJIECKTPUUYECKON PHEPrUu B MOIIHOE KOTEPEHTHOE H3JIyYCHHE B
ompkuaeit UK u BuguMoit o6s1actu ciekrpa.

Jlazep MOXET NPUMEHSTHCA JJISI HAy4YHBIX MCCIIEIOBaHUM B OHOJIOTHUH,
MEIUIINHE,
dboToxMuUM W JPYyrux o0OJacTAX HAyKU © TexHUKU. Jlazep sBusgercs
7a00paTOPHBIM TMPUOOPOM TMEPUOUUYECKOTO JACHCTBUS U MPEIACTaBISIET COOOM
BOCCTaHABIIMBAEMOE U3JIEIHUE.

[To yciioBuUsIM 3KCIUTyaTalliy B YaCTH BO3ACHCTBUS KIIMMATUYECKUX (DAKTOPOB
na3ep oTHocuTcs K u3aenusam ucnoiaHenus: Y XJI kareropuu 4.1* mo 'OCT 15150.

[To BocripHUMaEMbIM MEXaHHUUECKHUM BO3EHCTBHUSAM Jla3ep OTHOCUTCS K
ucnostaeanro L3 o I'OCT 12997.

1.2 TexHnyeckue XxapakTepUCTUKU
Jmmaer BosH A, HEM 1064, 532
Huamerp mydka, MM, He Oosee o = 8 £ 0,5 npu A=1064 ™M, =10 = 0,5 mpu
A=532 am
JmuTeabHOCTh UMITyJIbca, HC A = 1064 M
Yacrora cnenoBanus UMITyIbCcoB, 11 1-10
VYron pacxonumoct Ha A = 1064 HM, mpan, He 6osee 1,5 £0,2
Jlxuttep (Jitter), He, He Oouee =+ 1
[Tosstpuzanms
A = 1064 aM, BepTUKaIbHas
A = 532 HM, TOpHU3OHTAIBHAS
MakcumanbpHas 3HEeprus UMITyjabca, Mk, He MeHee
A =1064 am, A=1400-1500 m/Ix
A =532 am, A=800-900 m/Ix
OTHOcCHTENbHAS CTaTUCTUYECKAs (PITYKTyalus
SHEPIruu uMIlyibca, %, He 0osee
A=1064 am £2,5
A =532 am £3
Texnnueckue JaHHbIE
["aGaputHbie pasmeps! (IxBxII), mm, He Oonee



u3inyvarenb 625x128x218
ook mutanusg 729x690x365
nucmen 212x155x60
Macca, Kr, He OoJjiee
u3inyyarens 15
010K muTaHus 68
nucmen 1
O0beM oxJaXKIaroleH JKUAKOCTH (IUCTUILIAT), 1 4,5
[Tutanue
230 B = 10 %, 50/60 I'i, MakcumanbpHas moTpedisieMass MOIHOCTE 2,2 KBT.
230 B £ 10 %, 50/60 I'ni, He oTKIIFOYaeMast JJMHUS MUTAHUSA IS CUCTEMBI
TEeMITepaTypHOU CTaOMIN3AINK U3 Ty4daTeNsl, MAaKCUMalTbHas TTOTpeOsieMast
MontHocTh 120 Br.
1.3 CocraB ycTpoiicTBa

Nmnynsenbiii Nd:YAG nazep LQ929 BximtouaeT B cedst uznyqatens LQ929
no3.1 u 610k mutanus LPS2500D no3.2.

VYrpaBiieHHE J1a3€pOM OCYIIECTBIISIETCS C TOMONIBIO IUCIUIES 1103.3 BHeHMI
BH/I JIa3€pa MPEJICTABICH HA PUCYHKE 1.

Pucynoxk 1 — Buemnuii Bua nasepa



1.4 YcrpoiictBo u pabota

Jlazep COAEPKUT 3aNarOLIMK TEHEPATOP M OJHOIPOXOIOBBINA YCHUIIUTEIb.
PaboTa nazepa ocHOBaHa Ha SIBJICHUM YCWJICHHS CBETA 3a CUET CTUMYJIMPOBAHHOMN
aMHUCCHH (DOTOHOB DJIEKTPOHAMHU B aKTUBHOM Cpe/ie ¢ MHBEPCHOM HACEIEHHOCTHIO
ypoBHel. B nazepe kauecTBe aKTUBHOW Cpelibl UCHOJIb3YIOTCS Kpuctayuiel Nd 3+
:YAG, B KOTOpPBIX NpHU ONTHYECKON HAKAYKE MMIYJbCHONM KCEHOHOBOH JamIIOu
BO3HUKAET MHBEPCHAsl HACENEHHOCTh ypoBHEH. [[ns obecmeuenus: ¢ ¢hekTuBHOMN
Iepeayn M3JIy4eHUss KCEHOHOBOW JIaMIIbl B AKTUBHBIM J3JIEMEHT MCIOJIb3YETCS
mud ¢y 3HBIHOTpaxaTenb. AKTUBHBIM 3JI€MEHT, KCEHOHOBas jammna U AU y3HbIH
OTpa)kaTellb PACMHOJIOKEHBI B KBAHTPOHE, B KOTOPOM HUMEIOTCS OTBEPCTHUS IS
BOJSIHOTO OXJIQXKICHUSI aKTUBHOTO AJIEMEHTA M UMITYJIbCHOM JIAMIIBI.

BryTpu pe3onaTtopa 3aiaroero reueparopa pacioiokeH
ANEKTPOONTUYECKHM 3aTBOP. DIIEKTPOONITUYECKUI 3aTBOP MPEIHAZHAYEH JJIs1
OCYILIECTBIICHUS pa0OTHI Jlazepa B pexUMe MOAYIUPOBAHHON JoOpoTHOCTHU. [Ipn
paboTe J1a3epa B pexuMe MOIYIUPOBAHHON JOOPOTHOCTH BHAYalle 3aTBOP 3aKpBbIT,
U 10| IEVCTBUEM U3JIyUYECHMs HAKAa4YKU B AaKTUBHOM Cpelle BO3HUKACT UHBEPCHAs
HACEJIEHHOCTh YpoBHEH. [Iponcxonut HakomieHue sueprun. Korjga naBepcHas
HACEJICHHOCTh B aKTUBHOM CPeJie TOCTUTAaeT MAKCUMAJIBHOTO 3HAYEHHS], 3aTBOP
OTKPBIBAETCA U JIA3€P T€HEPUPYET KOPOTKUN UMITYJIbC HAHOCEKYHIHOM
JUIATEIILHOCTH C BRICOKOI MMKOBOM MOIIHOCTEIO U JUTMHOM BOJHEI 1064 HM. DTO
U3JIyYEHUE JONOJHUTEIBHO YCUIIMBAETCSA B OJJHOIIPOXOJOBOM YCUIIUTEIE.

JIns reHepanuy U3ny4eHus ¢ JJIMHOM BOJHBI 532 HM UCITOIB3YEeTCs
reHepaTop BTOPOW rapMOHUKHU. DP(HEKT reHepay BTOPOi TapMOHUKH OCHOBaH
Ha SIBJICHUU
KBaJIPaTUYHON HEJIMHEMHOM MOJISIPU3YEMOCTH CPEBL, B KOTOPOH ITpU
IIPOXOXKJEHNUHN CBETA BBICOKOW MHTEHCUBHOCTH C YaCTOTOM W BO3HUKAET BOJIHA C
yacToToil 2w. B reHeparope BTOpOil rapMOHUKHU UCIIOIb3YETCSl HETMHENHBIN
kpuctail KTP ¢ yriioBeIM CHHXpOHU3MOM.

1.4.1 Uzmyuarens LQ929

Ontuueckas cxema wu3znmyuarens LQ929 mpencraBnena Ha pucyHke 2. Ha
pUCYHKE 3 MPEICTaBICH BUJ CBEPXY U3Iydarels (BEpXHss KPBIIIKA HE MOKa3aHa).
OpuHakoBbIE DJEMEHTHI Ha O00O0WMX pHUCYHKax o0003HAYEHBI OJMHAKOBBIMHU
MO3UIMAMH. DJJIEMEHThI Ha O00OMX pPHCYHKaX OO0O3HAUY€Hbl OJMHAKOBHIMHU
MTO3UITUSIMH.
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Pucynok 2 — Ontuueckas cxema uznydarens LQ929

[To3.1.1, 2.1ctepkuu Nd:YAG;

1103.1.2, 2.2 naMmbl HaKauKH;

no3.1.3, 2.3 orpaxarenu;

103.1.4, 2.4 YO ¢uibtpsi;

1o3.3, 4, 10, 12, 13 noBopoTHBIE 3epKana;

1103.5 npusma;

1103.6, 8 MOJIAPU3ATOPHI;

1mo3.7 sueiika [lokkennca;

1103.9 BO3BpaTHOE 3€pKaJo;

no3.11 ¢a3oBas maacTuHa,

no3.14 dazoBparares;

1103.16, 17 MuH3kI TeIeCcKOomna;

no3.18 kpucramn KTP;

103.19, 21 cenapaTopsl reHepaToOpa BTOPOM FapMOHUKH;

1103.20 JIOBYIIKA U3Ty4YEHHUS;

1103.22, 23, 29 CTeKJIsIHHbIC MIaCTUHDI;

1103.24 3alIUTHOE OKHO;

103. 28 TEXHOJOTMYECKOE 3€PKao;

1103.39, 39a — KOMITEHCATOPHI.

B 3aparoniem renepaTope UCIONb3yeTCs KOJIbLIEBasi CXeMa pe30HaTopa.
Pe3onarop chopmupoBan 3epkanamu 1o3.3, mo3.4, no3.9, no3.10, noBopoTHOH

MIPU3MOM M03.5 U MOJIAPU3ATOPOM 1103.6. PE30HATOp COAEPKUT KBAHTPOH,

dazoByto mactuny mo3.11, y3en 3arBopa (chopmupoBaHHbIi stueiikoi [lokkenbca

103.7 ¥ MOJISIPU3aTOPOM 1103.8), KoMIeHcaTop 103.39, ninactuny 1mo3.29.
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Pucynoxk 3 — Bug cBepxy uznydarens

HuxHss 9yacTh KBAaHTPOHA COAEPXKHUT BXOJ M BBIXOJ IS OXJIAKIAOLIEH
KUJKOCTH. BHYTpM pe30HATOpHAs 3aCiIOHKA 103.37 CIIyKUT Il MEXaHUYECKOU
OJIOKMPOBKU M3TyUEHHS, YTO oOecreunBaeT 0e30MacHyo nay3y B pabote Jiazepa.
YacTb 1a3epHOTO U3ITYUYEHUs, OTPAKEHHAs OT MOJSpHU3aTOpa M03.8, HalpaBseTCs
Ha3aJl B P€30HATOp IIPU MOMOLIX BO3BPATHOr'O 3epKaja 1o3.9.

[MomsipuzaTop m03.6 BMmecTe ¢ ¢a3oBod MmacTuHOM 103.11 oOpasyror
BBIXO/IHOE 3€pKajio ¢ peryaupyeMbiM ko3dduumentom orpaxkenus. [lomspuzatop
1n03.6 oOecrneunBaeT BbBIXOJ BEPTHKAIBHOIO MOJSIPU30BAHHOTO HW3IyYEHUS W3
pesonaropa. Wznydyenme ocHoBHOM TapMmonuku (1064 HM), BbIXOIAIEE U3
pe3oHaTopa, HarpasisieTcs 3epkaiamu 1o3.12, mo3.13 Ha ¢azoBparniarens no3.14 u
Jajee Ha KBAaHTPOH YCWIMTENIS M y3ell TeHeparopa BTOPOM TapMOHUKH,
coaepxkaumid kpuctan KTP

NmnynseHpiidi Nd:YAG nazep LQ929 JIVUL' 3.971.07101 PO 11mo3. 18.
Bunt no3.31 cmyxur gns roctupoBku kpuctamia KTP B ropuszoHTanmpHOU
IJIOCKOCTH C IEJIbI0 MOJYyYEHUsS ONTUMalnbHOW 3()(PEKTUBHOCTH MpeoOpa3oBaHUs
OCHOBHOM 4aCTOThl BO BTOPYIO TapMOHUKY. M31yueHue BTOpoil rapMoHUKH (532
HM) cemapupyercsi OT HempeoOpa3oBaHHOTO H3IyYEHHUS OCHOBHOW TapMOHUKH
(1064 HM) pu MOMOIIM JUXPOUYHBIX 3epKai 1103.19 u 1mo3.21.

Jns  obecniedeHuss BBICOKOM CTAOMJIBHOCTH MapaMETPOB  BBIXOJHOTO
U3ITyYEHUS U3TydaTeslb UMEeT TEMIIEPaTypHYIO CTaOMIIN3aLIUIO.

W3nydarenbs COAEPKUT JamMIbl HAKAYKM ONTHYECKOrO TEHeparopa H
yCUJIUTENs, OJOK  YOpaBJICHUS  AJCKTPOONTUYECKUM  3aTBOPOM, MOJYJIb
YIPABJICHHUS] TEPMOCTATAMUIUIMTBI ONTHYECKOT0 I€HEepaTopa, reHepaTopa BTOPOU
TapMOHUKH.
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Baemnuil Bua u3iayyaTens NpeICTaBlIeH Ha PUCYHKE 4.

Pucynok 4 — BHenHuil BU1 u3mydaress

[To3.1 xpsiika, obecrmeuuBaroiasi JOCTYN K IOCTUPOBOYHOMY BHHTY, C
MOMOILbIO KOTOPOT'O OCYLIECTBIISIETCS FOCTHPOBKA 3epKajia pe3oHaTopa 1m1o3.10 (cm.
PUCYHOK 3) B BEpTUKAILHOMN MJIOCKOCTH;

1103.2 KPBIIIKA, 3aKphIBAIOIIAsl FOCTUPOBOYHBIE BUHTHI BO3BPATHOIO 3€pKajia
1103.9 (CM. pUCYHOK 2);

B xpsimke m3mydaTens uMeeTcs OTBEpCTHE 1103.3, 00ecreunBaroIee Jerkui
JIOCTYll K BHUHTY TOYHOW IOCTUPOBKHM Yy3jla TE€HepaTopa BTOPOW TapMOHUKH.
OTBepcTHE 3aUUIICHO 3arayIIKOM.

1103.4, 103. 9 - CBETOAMO/IbI MOAYJISl YIPABIECHUS TEPMOCTATAMU;

1103.4 - B JaHHOW MOJEJIH JIa3epa CBETOAUO/ HE UCIIOJIb3YETCS,

103.5 - 3€JE€HbI CBETOJMOJ, UHIULMPYIOIINI COCTOSIHUE TepMocTaTa y3ja
reHepaTopa BTOpOW rapMOHUKH;

mo3.6 u 1o03.7 - 3€leHble CBETOAMOJbI, HHAUIUPYIOIIUE COCTOSHUE
TEPMOCTATOB IUIMTHI ONITHYECKOTO FEHEPATOPA;
1Mo3.8 - JKENThIM CBETOAMOJN, OTPAXKAUIMKA COCTOSHUE BHYTPECHHEW,

JIOKJIBHOM CETH JIa3epa;

1103.9 - )KeNThId CBETONO/I, UHIUIUPYIOIINI COCTOSIHUE CBSI3H C
HEHTPAJLHBIM MPOIECCOPOM;

Buenrnuit Bua 010Ka ynpaBiaeHUs 3aTBOPOM IIPEACTABIEH HAa PUCYHKE 5.



Pucynox 5 — Buemnuii Buj 6;10Ka yrnpaBiieHHs 3aTBOPOM

103.1 ¥ 103.2 - BBICOKOBOJIBTHBIE MPOBOJIA («MUHYC» U «IUIIOCY), MOAAIOIINE
HaNpspKEHUE OT OJIOKa YIIPaBJICHHs 3aTBOPOM Ha 3aTBOP;

103.3 - UHAUKATOP HAJIMYMUS HAPsDKEHUS MUTaHUS Ha OJIOKE yNpaBIICHUS
3aTBOPOM;

1103.4 - TOTEHIIMOMETP, MO3BOJISIET PETYJIUPOBATh BEIMUNHY BHICOKOBOJIBTHOTO
3alMparoLIero HalpsHDKEHNs Ha 3aTBOPE;

103.5 - pa3beM NOAKIIOUYEHHS TUTaHUS K OJIOKY yIpPaBIICHHS 3aTBOPOM.

1.4.2. Jlucnneit

Hucmneit coctout u3 XK mucruies, koHTposiepa 1 MeMOpaHHOU
knaBuaTypsl. JKK gucmeit cimyxut s oToOpaxeHuss ”HPOpMAaI|H O pexnuMax
paboTsl nazepa. C MOMOLIBbIO KJIaBUATYPhl OCYLIECTBIISIECTCS NEPEKIIIOUECHUE
peXUMOB palbOTHI J1a3epa.

KonTpomnnep popmupyer curnansl ynpasnenus s KK gucnes,
00pa0aThIBaeT CUTHAJIBI KJIIAaBUATYPbI U 00€CTIEYMBAET CBsI3b 0JIOKA MUTaHUS U
CHUCTEMBI OXJIAKJIEHUS C LEHTPAJIBHBIM ITPOLECCOPOM.

BHemHuii BUI MaHeau AUCIUIES MIPEACTABIIEH HA PUCYHKE 6.

ALARM READY

ENERGY PRR ENERGY
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PucyHok 6 — BHemHuii BU1 naHenu AucCIuies




[To3.1 nudposoii aucmieit. OToOpaxaeT HHGOPMALIUIO O BETUIMHAX YHEPTHUH,
YaCTOTHI IOBTOPEHUS UMITYJILCOB, 33JICPKKU, COCTOSHUU JyTHU U T.1.;

no3.2 - «<SELECT». Knomnka BbIOOpa nojjiexaiiero u3MeHEeHHUIo apaMerpa:
Y4aCTOTHI IOBTOPEHUS UMITYJILCOB WJIM DHEPTUU UMITYJIbCa paspsaa. B cepsucHoM
pexume
¢ nomotpbio kHOoKU «SELECT) BeiOMpaeTcss He0OXoauMasi 3aKiIaaKa;

1103.3, m03.4 «» / «+». KHOIIKM 1J1s1 YCTAaHOBKH YaCTOThI TOBTOPECHUS WUJIU
3HAYCHUS SHEPTUH UMITYJIbCa pa3psiia. B cepBUCHOM peXMMe KHOTIKU «» / «+»
CITy>Kat
TUTSI I3MEHEHUS 3HAYCHUS BEIOpAHHBIX MTapaMeTPOB;

103.5 - KOPERATION». Knorka 3amycka padoThbl Jia3epa B COOTBETCTBUU €

4aCTOTOU MOBTOPEHUS UMITYJIbCOB;

1103.6 MHAMKATOp 3aropaercs npu akTuBu3auu pexxuma «OPERATION».

103.7 «QSWITCH». KHomnka BKJIFOUeHHS / BRIKIIOUSHUS OJIOKA YIIPABJICHUS 3aTBOPOM;

103.8 uaauKaTop «QSWITCH». ['oput HEpephIBHO MPH BKIFOUEHHOM COCTOSTHUH OJIOKA
YIPaBJICHUS 3aTBOPOM;

1103.9 unaukatop «READY». Eciu oH cBeTUTCSI MOCTOSIHHO, TO J1a3ep TOTOB K padoTe.
Ecnu on muraer, a Taxxxe muraet Haanuch «LH t 8 ..» u / unn nagnuce «CS t 8 ..» Ha nudpoBoM
JUCILIIEE, TO J1a3ep eile He ToToB K padore. Ecinu on muraer, To kHonka «OPERATION) He
aKTHBHA;

1103.10 «STOP». Knorika, mo3BoJisironiasi BEIKJIIOYUT J1a3ep;

no3.11 «RESET / CLEAR». Knorika, B cepBHCHOM pexuMe ciyskaias s copoca uncia
HapabOTaHHBIX UMITYJIBCOB U BPEMEHU PabOTHI JIAMITHI;

1no3.12 «SHUTTER». Knonka 114 npexkpanieHusi TeHepaiy ¢ TOMOIIBIO 3aCJIOHKH

BHYTpH pe3oHaTopa. [loBTropHOE HakaTHe obecrieunBaeT BO300OHOBIICHHE T€HEPALINH;

103.13 unnukatop «SHUTTER». Eciii ropuT KenTblii MHAUKATOP — 3aCJIOHKA 3aKphITa,
reHepaiys HeBO3MOXHa. Eciii 3aciioHKa OTKpbITa — UHIMKATOP HE TOPUT, BO3MOXKHA T€HEpaIus;

1103.14 «SERVICE». Knomnka, HaxxaTasi B OCHOBHOM PEKUME, YCTaHABIMBAECT CEPBUCHBIN
pexum. Eciii 1ucrieil HaXOAUTCS B CEPBUCHOM PEXUME, TO HAXKATHE 3TOW KHOIKHU
YCTaHaBIMBAET OCHOBHOM PEXUM;

1o3.15 unnukarop «KALARM». I'oput B aBapuiiHoi cutyanuu. B sTom ciiydae Ha
JICIIIee MOKa3aHO COOTBETCTBYIOIIEE COOOIIeHne 00 OIMoKe.

1.4.3 bnok nutanus nazepa LPS2500D

Biiok muTaHUsI COCTOUT U3 CIICAYIOMINX OCHOBHBIX Y3JIOB:

- Omox murtanus PS1 ana ontudeckoro reneparopa. COCTOMT W3 3apsSAHOTO MOIYJS,
HAKOIIUTCIIBHOTO KOHI[GHC&TOpa, NUCTOYHHUKA ITHUTAHUS Ayruy, paspsmHoro KJIIro4a " ananTepa,
00ecrevynBaroIero CBSA3b HCTOYHHMKA MUTAHUS C LEHTPAJbHBIM MPOIECCOPOM 4Yepe3 IIary
Common;

- 0ok nutanus PS2 ns ontudeckoro yeunutens. [1o coctaBy ananoruueH 6J10Ky
IIUTAHUA OJISI OIITUYCCKOTO reHepaTopa;

- uata Common oOecnednBaeT Mepeaadyy CUTHAJIOB YIPaBICHHUS OT I[IEHTPAIBHOTO
mporeccopa Jiis BceX Y3JIOB OJIOKa MUTAHMS W IepeIady CHTHAIOB KOHTPOJISI OT BCEX Y3JIOB U
JMATYMKOB Jla3epa Ui IEHTPAIBLHOTO MPOIIECCopa;

- IUlaTa CHHXPOHM3AalMU oOOecCreurBaeT Iepefadyy BHEUIHUX CHUTHAJIOB YIpPaBICHUS
pa3psioM JIaMIibl U OJIOKOM YIIPaBIIEHUS 3aTBOPA, a Takke 00ecrevynBaeT mepeaady CUTHAJIOB,
CUHXPOHHBIX C Pa3psIOM B JIaMIIe, U CUTHAJIOB YIIPaBJICHHUS OJOKOM YIPaBIICHUS 3aTBOpa JIIs
CUHXPOHM3AINH BHEITHUX YCTPOUCTB;



- LEHTPAJIbHBIN mporeccop (GopmupyeT Bech aaroputMm paboThl J1a3epa, MPUHUMAET U
00pabaThIBaCT CUTHAJIBI COCTOSIHHSI BCEX JATYMKOB, OOCCIICUMBACT YIPABICHHE JIa3€pPOM OT
MEPCOHAITBHOTO KOMIIBIOTEPA;

- CHUCTeMa OXJIAXIEHHUS COJIEPKUT HAcoC, JaT4YMK MPOTOKA, HarpeBaTellb, JaT4UK
TCMIICPATYPbIL oxnanc)lafomeﬁ KUAKOCTHU, BEHTUJIATOPHI U IJIaTy YIIPABJIICHHUA BCHTUIIATOPAMMU.

[epennsist maHens OJ0Ka MUTAHUS TPEACTABICHA HA PUCYHKE 7.

SYNCHRONIZATION

[~ QSWITCH — - wwe o
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Pucynok 7 — Buemnuit Bu nepeanei nanenu 6J0ka NUTaHUs

ITo3.1 «OFF / ONy». Kmirou BKIrouYeHHs OJ10Ka MUTAHUS,
- 103.2 ungukatop «POWERY. Yka3piBaeT Ha BKIIOYEHHOE COCTOSTHUE OJI0Ka MUTAHUS;
- 103.3 «LASER STOP». KHomnka MmoysHOro OTK/IIOYEHHS CUCTEMbI (UCHOJIb3YETCS TOJBKO B
ciyyae onacHoctu). s Toro, 4ToObl Mepe3anyCcTUTh Ja3ep, HE0OX0AUMO OTIIEIKHYTh KHOIKY
«LASER STOP» (1oBepHYTb 11O CTpEJIKE HA KHOIIKE);
- 103.4 «RS232». Pa3zbeM [uisd OAKIIOUYEHNS K KOMIIBIOTEpY yepe3 RS232;
- 103.5 «DISPLAY». Pa3zbeM 11 HOAKIIIOUCHUS TUCILICS;
- 103.6 «QSWITCHIN». Bxox cuHxpoHu3anuu OJOKa yIpaBlIeHUs 3aTBOPOM OT BHEIIHETo
UCTOYHUKA;
- 1mo3.7 «QSWITCHOUT». Bsixonq cuHXpouMIlyJabca OJIOKa YIpaBlI€HHs 3aTBOPOMC
MU3MEHAEMOH 3aJIep>KKOM OTHOCUTEIBHO UMITYJIbCA PA3PAAA;
- 103.8 «KLAMP OUT». BbIxo[ CHHXpOUMITYJIbCA Pa3ps/ia JIaMITbl HAKAUKH;
- 103.9 «LAMP IN». Bxoa cuaxponu3aiuu 6;10ka MUTaHUS OT BHEIIHETO UCTOYHUKA.

2. VccrnenoBanne ¥ aHAIN3 Ja3€PHOTO CBEPIICHUS] MUKPOOTBEPCTHUS B METalIe Ha
ycranoBke LQ929.

Hcnonp3oBaHue JIa3epHOTO Jiyya JUIsl IIOJIy4EHHUS OTBEPCTHl MMeEeT Clelyrolue
JIOCTOMHCTBA!

l. oTcyTCTBYyeT MEXaHHMYECKHMII KOHTAaKT MEXIy CBEpJIAIIUM HMHCTPYMEHTOM U
MaTepUajoM, a TaK JKe MOJOMKa 1 U3HOC CBEPJIA.

2. yBEIIMYUBAETCS TOYHOCTh KOOPAMHALIUM OTBEPCTHS, TaK KaK ONTHKA, MCIOJIb3yeMas
Ui (POKYCHPOBKH JIa3€pPHOTO JIyda, UCTIONb3YEeTCs TAKKE U JUI HaBEACHUS €ro B HEOOXOJUMYIO
TouKy. OTBepCTUSI MOTYT OBITH OPUEHTUPOBAHBI B JIIOOOM HaIlpaBJICHUU.

3. nocturaercs Oojblliee OTHOLICHHE INIYOMHBI K TUAMETPY CBEPICHHS, YEM 3TO MMEET
MECTO NPH JPYTUX CIIOCO0aX CBEPIICHMUS.

IIpu cBepiieHun cBoWcTBa 00pabaThIBAEMOT0 MaTepHaja CYIIECTBEHHO BIHUSIOT Ha
apaMeTpsl JIa3epHOT0 U3JIy4eHHs], HEOOXOAUMBIE AJIs BBIIIOJHEHUS ONEPALIUU.

TenyoBoe Bo3/eliCTBUE HA MaTepUal, €ro IUIABJIEHUE U UCIIAPEHUE U3 30HbI BO3/IEHCTBUSA
IPOUCXOJAT 110 MOJEIH C HEMOJABUKHBIM TEIIOBBIM HCTOYHUKOM.

B riyOuny oTBepcTHE pacTeT B OCHOBHOM 3a CUET MCIApEHUs, a M0 JAUaMeTpy 3a CueT
IUIABJIEHUS CTEHOK U BBITEKAHMS >KUIKOCTU IIPHU CO3JaBa€MOM H30BITOUYHOM JIaBIEHUU IApOB.



CornacHo pa3pabOTaHHOH MOJENM KHHETHKM O0pa3oBaHMA OTBEPCTUS B HENPO3payHOM
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rae Do — HavanmbHBIN AMaMETp JTYHKHU (CBETOBOTO TISITHA),
W — sHeprust UMITyJIbCHOTO M3JIy4eHUs,

Y — MOJIOBHHA yTJIa CBETOBOT'O KOHYCAa,

Lo — ynenbHast sHeprus ucnapenus marepuania rnpu T=0Ko.
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JIABOPATOPHAS PABOTA Ne 6-7
Nzyuenne u coctaBienne KOC snekrpoxumuyeckoro cranka AT-90.
1. Ilenb paboTh

N3yuuts  ycTpoiicTBO M TOpUHIMO  pabOThl  CTaHKa  JUId
AIEKTPOXUMHUYECKOTO TPABUPOBAHMS, €ro KOHCTPYKIIMOHHBbIE OCOOEHHOCTH,
npruoOpecTH MIPaKTHYECKUE HAaBBIKU COCTaBJIEHHUSI KOHCTPYKTHUBHO-
(GYHKIIMOHATBHBIX CXEM.

2. OCHOBBI TE€OpHUU

Pasmepnas OXO ocymectBisieTcss  OpH  B3aUMOACHCTBUU  psiaa
ANEKTPOXUMHUYECKUX, TEIUVIOBBIX U THAPABINYECKUX IPOLIECCOB, OMPEACIISIOMIMNX
crenupuYecKre YCIOBUs pealin3allii 3TOro MeTo1a popMooOpa3zoBaHusl.

CymiecTBEHHbIE YCIEXHM B PEHIEHUH MPOOJEeMbl IMOBBIIIEHUS TOYHOCTH
pasmepHot DOXO JOCTUTHYTHI Ojarojapsi HcCHoJib3oBaHUIO cxem X0,
00€eCIeYnBaIOIIMNX TPEPHIBUCTOCTD AIEKTPOXUMUYECKOTO PACTBOPEHUS.

NI cxembl DXO, k koTtopbiM oTHOocuTcss u OXO ¢ BuOpamuei
IEKTPOJAa HMHCTPYMEHTA, IIO3BOJSET 3HAYUTEIBHO  IIOBBICUTH  KAayeCTBO
MOBEPXHOCTH, YMEHBIIUTh HArpeB JIJIEKTPOJUTAa M CTAOWIM3UPOBATH €r0
IEKTPUYECKYIO NMPOBOAUMOCTh 10 jiuuHe MOII, noBeicute TOyHOCTH DXO 3a
CUET YBEIMYECHMUS CTENEHU JIOKAIM3ALMM IPOLEcca SIEKTPOXHUMHYECKOTO
pacTBOpEHMUS.

OXO Ha WUMMIYJILCHOM TOKE MO3BOJSET YCTPAHUTh Takue Ne(EeKThl Kak
pPa3sMbIBbl U CTPYWHOCTS.

Bubpatiust 35exTposa MOBBIIAET TOYHOCTh 00pabOTKH. MakcumanbHBIM
addexT nocturaercs Npu COYETaHUM BUOpAIMM C CHUCTEMOW pEeryJupOBaHUs
M33. Ha To4yHOCTP W NPOU3BOAUTEIBHOCTh METOJA OKAa3bIBAIOT BJIUSIHUE
yacToTa  KojeOaHWid  BJIEKTpoAOB M (asza  BKIIOYEHUS  HMMIyJIbca
TexHoJIoThueckoro Ttoka. Tak, mpu oOpadotke cramu XI18HI10T yBenuuenue
4acTOThl Koyiebanuit anektpoaa ¢ 50 go 300 [y mMOBBIMIAET TOYHOCTH
konupoBanusi DU moutu B 3 pasza, BbIXOA IO TOKY — B 4 pa3a, CKOpPOCTb
oOpabotkn — B 8 pa3, a cMmemeHue (a3l ummynbca Toka Ha  90°,
COMPOBOXK/IAEMOE YMEHBLIEHWEM 3a30pa B 2 pa3a M  yBEJIMYECHHUEM
TEXHOJIOTUYECKOro TOka B 1,8 pa3a, NpPUBOJUT K BO3PACTAHUIO CKOPOCTHU
IPOIIMBKHA ITOYTH B 7 pa3. Takass 3aBUCHMOCTb CKOPOCTH IIpolecca OT ITHUX
MapamMeTpoB MOXET OBITH 00BbsICHEHA TOJIBKO W3MEHEHUEM
TUAPOJAMHAMUYECKUX YCIOBUH B 3a30pe, T.€. CKOPOCTH MOTOKA 3JIEKTPOJUTA B
MOMEHT MPWIOKEHUS HMITyjlbca TOkKa K MO3 W CTaBUT MNOCIHEAHIO B P
BOKHEUIIUX IapaMeTPOB, KOTOPHIE HEMOCPEACTBEHHO CBS3aHBl C TOYHOCTBHIO
00paboTKH.



Pacuer ckopoctu snektposrra B MO3 mpou3BOOUTCSA M JUCKOBOIO
OU c oTBepcTHEM B LEHTPE JUIsl MOJBOAA AJIEKTPOJIUTA.
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Puc.1. Pacuetnas cxema MO3.

[Ipu rapmonumyeckux koneOanusix OW Benuumna 3a3opa a, B

cooTBeTCcTBUHM ¢ pHC.10, mpu JI=(amintA)/A BbIpa3uTcs Kak:
a = A(JI+cos wt) (1)

Jlns 3amaHHOM TeoMeTpuM 3JeKTpoja (puc.la) ¢ y4eToM 3aBUCHMOCTHU
(1), momydyaeM BBIpaKEHHE IJIi CPeAHEH CKOPOCTH AJIEKTPOJIMTa B 3a30pe Ha
pacCTOSIHUM I OT LIEHTpa dSJEKTPOJa.
Iy dry,  nfsinat

Vg: Vr—r, 2
r dt J+cosaor . )
sin @t r,dr
U , 0003HAYHB BZﬂf— u I1=Br, -1 ymeem:
J[ +cos @t dt
Vazg—Br (3)

r
Jlist pacueta CKOpPOCTH MO ypaBHEHHIO (3) HY)XHO HaiTu Benuuuny I,
KOTOPYIO  yIOOHO BBIPa3UTh 4Yepe3 paguyc OKPYKHOCTH C  HYJIEBOU
CKOPOCTBIO dJIeKTposmuTa fyo. Torma mpu Vo=0 u3 (3) momyuaem I1=B ryo? .
[ToncraBisst mociieqHUE BbIpaXkeHHe B (3), MOJYy4HM:
2

7
Vo = Z’—r B (4)

[Ipr Hamuuuu MOCTOSTHHOIO Iepernana OaBlIeHWH Ha 3a3ope Prnp=PBx-
PBBIX CO31aBaeMOro HacocOM, CpaBHUTb MPOTUBOIOJIOXKHO HAalpaBiIeHHbIE
NOTOKM D3JekTpoiauTa B MDO3 mo kakoMmy au00 mapaMmerpy HEBO3MOXHO.
[ToaToMy pacyeT HEU3BECTHON BEIWYHHBI Iy, MPOUZBOIUTCS U3 ypaBHEHUS
MOoTeph JaBjaeHUM mo anuHe MO3:

Prp=(PBx - Pro)+(Pro - Pr)+(Pr - PBbIX) &)

[Ipu pacuere mepenaia MAaBJIEHUN MO JUIMHE 3a30pa, OSJIEKTPOIUT
paccmaTpuBaeTcsi Kak HEC)KMMaeMas JKHIKOCTh, oOiajgaroriass Maccod u
BHYTPCHHUM TpeHHeM (Bs3kocThio). [lotepu naBnenus dP Ha ywactke dr



BbIpakaeM u3 3akoHa Hprotona u ¢opmynsl Ilyaseitns ni1s naMuUHApHOTO
TE€YEHUS >KUIKOCTH MEXIY ABYMs NapaUICIIbHBIMU IUIOCKOCTSIMH.

dP = pVadVs + 12u Vadr (6)

d2

ITocne wunTerpupoBanus (6) ¢ ydetom (4) W pacuera Iiepernaja
naBineHud Ha rpanurax MOII monyyaeM 3aBUCUMOCTH JUIsl pacyeTa lyo.
Ecmu r, <ry <R , To BenmuuHy vy, HaXoIuM 1O QopMmyJe:

P a’
ero _ ;R R?_ roz _np (7)
2 6uB

7

o

HpI/I o < lvo BEJIMYUHY [y IOJIy4acM Kak:

2 _ 2 1204 R, 12 . R ’ 12u R*-r 2P,
T =7, | 14— Bln— Sl 1+ — Bln— —1-— = — - 5
apB r apB a p. r; P

[

(8)

[loacraBnsisi  BenuuuHy [, B (4), MOJIydaeM  CpPEIHIOID  CKOPOCTh
NEKTPOJIUTA HAa OKPY)KHOCTH paauycoMm I . 3aBucumoctu (7) u  (8)
cupaBeymBbl TIpu 0 < ot <7 , T.e. Tpu nBmWKeHUU DU K 1eTanu, T.K. TOJBKO
B OTOM CIlyyae TapaHTHUPYETCs YCIOBHE HEPa3pbIBHOCTU TMOTOKA.

Cnoco6 pasmepHoit OXO c¢ BuOpanueil 3JIEKTPOJOB MO3BOJISIET MpHU
¢bopMo0OOpa3oBaHUKM C TIOBBIIIEHHON TOYHOCTBIO HCKIIOYUTH U3 CTPYKTYPHI
AIIEKTPOXUMHUYECKOTO CTaHKA CJIOXHBIC TOPOTOCTOAIIME NpHUBOALI mojad DU
U CHCTEMBI 3alllUTHl JJCKTPOJOB OT KOPOTKUX 3aMblkaHWi. BuOparums
oOpabarbiBaemoii netanu (wiu OW) ucmons3yeTcs HE TOJBKO I KOHTPOJIS
BEITMYMHBI 3a30pa MEXKAY OJJIEKTpoAaMH, HO W I mnepememeHus DU 1o
Mepe pacTBOPEHHS MPUITyCKa Ha oOpabaThiBaeMOU JeTallu.

2.1. Knaccudukamnuss BUOpaTopoB

BubGparopel, npuMmeHsemble 11 TEXHOJOTHMYECKHMX  Ieled B
MalIMHOCTPOCHUHU, TI0  TPUHIMIYY  BO3OYXKACHHUS  MOAPA3ACIAIOTCS  Ha
MEXaHUYECKHUE, IIEKTPUUYECKHE, MHEBMATUUYECKUE U TUAPABIMYECKHUE.

Ha puc.2 (macnopt) npuBenena kiaccudukaius BUOPATOPOB, UMEIOIINUX
CIEAYyIOIINE auana3oHbl 4acToT B ['1: mexaHuueckne WHEpHUOHHbIE 3...200,
MEXaHHYECKHE AKCIECHTPUKOBBIE 2...300, IMTHEBMATUUCCKHE 2...200,
ruapasianueckue A0 100, snexrpomarautHbie A0 400, 3IEKTPOAMHAMHYECKHE
100...5000 u Gouiee.

Bubpatopsl 10KHBI YAOBICTBOPATH CIACAYIOIIUM TPEOOBAHUSM:

1. MontHocCTb, HeoOxoauMas TS BBIITOJTHEHUS 3aJJaHHON
TEXHOJIOTUYECKON OIEpaluHu.

Hanmenbime rabapuThl.

IIpocToTa perynupoBaHusi MO 4YacCTOT€ W AMILIATYE.
JlocTaTouHasi JAOJATOBEYHOCT.

[InaBHas Oesymaphas pabora.

arwn



6. BuOpatopsl AOMKHBI MMETh BBICOKYIO CTAOMJIBHOCTH aMILTUTYIHBIX
XapaKTepUCTHK P H3MEHEHHWU HArpy3Kd BO M30€KaHUE KOPOTKHX
3aMbIKaHUM  WJIM  CHIJKEHUS  TOYHOCTH  3JIEKTPOXHUMHUYECKOIO
dbopmooOpazoBaHus.

HectabunpHOCTh aMIUIUTYABl KOJIEOAHMM JOJDKHA OBITh B HECKOJIBKO
pa3 MeHbule BeduYMHbl MO3, KOTOpBIH B OTIENbHBIX CIy4yasX COCTaBIISIET
0.02...0.05 mm.

7. @®opma konebaHMI MODKHA OBITh MaKCHUMaJbHO MPHUOIIKEHAa K
CHHYCOHMJIaJbHOW C IeNbl0 obOecriedeHus Hambosee ONarompHsITHBIX YCIOBHMA
NpOTEeKaHus 3JIeKTposuta B MO3.

JIns XyZn0KECTBEHHOTO JJIEKTPOXMMHUYECKOIO T'PAaBUPOBAHMS HA CTaHKE
AT-90 wucnonb3oBaH HKCLUEHTPUKOBBIA BHUOpAaTOp, T.K. CTAaTUYECKHUE CHUJIBL,
NEHCTBYIOIIME Ha 3JIEKTPOJ — MHCTPYMEHT U 00palaThiBaéMylO JA€Tajb, HE
BEJIUKHU.

3. OOBEKTBI M CPEACTBA HCCICAOBaHUS

Cranok AT-90 nna XYI0KECTBEHHOI'O 3JIEKTPOXUMHUYECKOIO
rPaBUPOBAaHMS NPEAHA3HAYEH JUIA M3TOTOBJIEHUS TPaBIOp Ha JACTAAX, IS
rpaBUpOBaHMs OyKB, U(pp W Ap. 3HAKOB a TAaKKE B KAdye€CTBE KOMUPOBAIBHO-
IPOLIMBOYHOTO CTaHKa [l OOpa0OTKM TIpaBlOp IITaMIOB HEOOJBIIOTO

pasmepa.

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKU CTaHKa:

Pabounii TOK B
170700 A1 o1 3000A

MakcuMmanbHas JI0IIAAb
OOPAOOTKH. ...ttt 90 cm?

Pabouee mHampsbkeHne Ha MO3.......
10...20 B

JITUTEIBHOCTD  UMITYJIBCA  .vvvvvveeennnnnn. or 0.5 go
MTOCTOSTHHOTO TOKa

MaxkcumanbHas TOYHOCTh
OOPABOTKH . .. v et et e eeeeieeeaieeenaeenns 0,03 Mmm

Yacrora BUOpaIu
................................................................. 37,51

DA F:1:3) (53507 CSRNE N (9 N 01011 1 2 A 5
Kr/cm?

B cranke npumenena cxema OXO c BuOpamuein o00pabaThiBacMOi
JeTaldi U UMIYJbCHBIM TEXHOJIOIMYECKUM HampsKEHUEM.

PabGounit umnynsc Ha MD3  momaercs BO  BpeMs  OTBoJa
oOpabaThiBaeMOM JleTalu OT KaToJa-UHCTPYMEHTA.



Ha pwuc.3 (macnmopt) mnpuBeneH oOOmMA BUI AJIEKTPOXUMHUYECKOTO
rpaBupoBanusi craHka AT-90 u moka3aHbl OCHOBHBIE Y3JIbI U DJIEMEHTHI
CTaHKa.

Kopnyc craHka.

Pabouas kamepa.

[InuuaenpHas TOJOBKA.

brox cunxpoHuzanum.

Kpsimka nepenssis.

Bentmistop.

biok ympasiienus.

. bak gns snexrposnura.

9 10. IBepubl paboyeit Kamepsl.

11. Hacoc myisi mojgayu 3JIEKTPOJIUTA.

12. TlpucnocobneHnue ajisg KperyieHUs 3aroTOBKHU.
13. V3en kpemseHus 31€KTPOAA-UHCTPYMEHTA.
14. Tlanens ympaBlieHHUS.

LONooakrwWdE

3.1. Bubpatop crona

B cranke AT-90 npumeneH BuOpaTOp HKCLHEHTPUKOBOIO  THIIA,
KOTOPBIM paboTaeT CleAyroImuM 00pa3oMm.

Bpamenne oOT aneKTpoaBHUTaTeNs TOCPEICTBOM PEMEHHON Tmepenadn
cooOmaercst mkuBy 20 u Bamy BuOpatopa 19, SKCUEHTPUKOBON BTyJKE 3.
[llatyn 5 xkonebsieTcsi C OMpPENEICHHOM 4YacTOTOM M BUOpaIuu, COOOIIaroTCs
croiny 4 (puc. 4 nacriopTta).

CMeHHbIE BTYJIKU SKCIEHTPUKOBBIC IO3BOJISIOT HM3MEHSATh aAMIUIUTYY
KOJIeOaHMI CTOJI, BETUYMHA KOTOpoil A=2e, Tlie € — IKCIIEHTPUCUTET BTYJIKH.

JIist ynydiieHus TUHAMHUKA KOJIeOaHWW TPUMEHEHBI MeMOpaHbl §.

CnBur  da3  Mexnay  KojeOGaHusiMH  CToJa U UMITYJIbCAMH
TE€XHOJOTMYECKOr0 TOKa OCYIIECTBISETCS C MOMOMIbIO (POTORIEKTPUUECKOTO
JaT4YMKa,  COCTOAIIErO0 W3  Jiammbl, JAucka 17 ¢ mpope3siMd U
¢doroconporusieHusi. CmeneHneM (HOTOCONPOTUBICHHUST MO NPOpE3d  JUCKa
u3MeHseTcs ¢aza MojJaud UMIYJIbCOB TEXHOJIOTHYECKOTO TOKA.

3.2. [IpuBOo B3IEKTPOAA-UHCTPYMEHTA

JIns  1mpenoTBpalleHUusT BO3HUKHOBEHHsS  KOPOTKMX  3aMbIKAHUWA U
NOAJACP)KAaHUS BenWunHbl MDO3 B ONpeAcNeHHBIX Mpenesiax B KAadecTBE
npuBoga Ha craHke AT-90 mnpuMeHeH IIaroBbld JBUTATENb, YHPABISAEMbIN
crenuaibHbIM OJIOKOM YNPABICHHUS HAa WHTErPajbHBIX CXemax.

Jlnst ymenblenust mo¢dTOB Npu nepemerienn DU B mpuBojae mnojayu
WCIIOJIb30BaHbl BUHTOBBIC IIAPUKOBBIC HAIPABILIIOIINAE, PEAYKTOP CIELUAIbHON
KOHCTPYKIIMH.

Jnsa  coobumenuit kojeOaHui cTrolmy BMecTe C  oOpabaTbiBaeMoi
JIETANIbI0 MCIOJIB3YETCSl MEXaHMYECKHM SKCLEHTPUKOBBIA BUOpaATOpP.



3.3. biIoK ympaBiieHWs] 1IArOoBbIM JIBUTATEIIEM.

biiok ympaBneHusi IIAroBbIM JABUTaTeNeM (PHUC.S5 macmnopra) CIIyKUT IS
npuBefeHUsT B JABWKeHWe MmaroBoro nsurarenss I/[-4 wu ocyuiecTBieHus
pabouell mMojauyM AIIEKTPOJA-MHCTPYMEHTa, a Takke OBICTpOro IMOABOAA H
OTBOJIa Ha XOJIOCTOM XOJYy.

VYrpaBieHue MaroBbIM JBUTaTENeM MiecTU(ha3HOE.

brok ympaBieHus 1IaroBeIM JBUTATENIEM BBIMOJHEH HA MHTErPAJIbHBIX
MUKpocxemax (OJOK JIOTMKM) M Ha JHUCKPETHBIX JJIeMEeHTaX (yCHIIUTETH
HaIPsHDKEHUS. U MOLIHOCTH).

KonctpyktuBHo Onok ympaieHust I1/[-4 BbemosHeH u3 4-x OJIOKOB:
OJIOK JIOTHKH, OJIOK YCHJIHMTENEH HampsoKeHUs, OJIOK YCHIIMTENS MOIIHOCTH
YMI1, VII2, VII3 (puc. 3) u Onoka NUTaHHUS.

[Ipn m3MeHeHUH NopsAaKa MOJAYM MMITYJIbCOB Ha IIArOBBIA JIBUraTelb,
HaIlpaBJCHUE BpAIICHUS €ro M3MEHSAETCA M NPOU3BOJUTCA MOJBOJA HWIH OTBOJ
ON.

C Bpixoma OJoOKa JIOTMKM CHUTHaQJ [OCTYNNaeT Ha HUMIIYJIbCHbBIE
YCUJIUTENHW, a C HUX BBIXOJAOB — Ha YCWJIHWTEIM MOIIHOCTH U Ha OOMOTKH
11arOBOTO JBUTATEJI .

Oobmas (GyHKIMOHAIbHAS cxema ANEKTPOXUMHUYECKOTO
rpaBupoBajgbHOro cranka AT-90 mpencrabieHa Ha puc.6 (macmopr).



St
RHBUTU HRRAOWI

EA %
»

zZauan

Lriling

h

S Gt “
- quBLEBOdnNaOM an

Lriliing

HAR
i i




3.4. llougaensrHasd TOJOBKA.

HInuuaensHass TOJOBKAa OCYHIECTBIAET OBICTPBIM TMOJBOA WU OTBOJ
OU wna xomoctoM xoay, pabouyi Tojauyy, MOAJICPKHUBACT BEIUUYUHY
MEKAJIEKTPOJHOTO 3a30pa B OIPEIEICHHBIX Mpeeax.

[nuHaenpHas TOJOBKAa COCTOUT W3 IIaroBoro sJiekrpoxasurarens /-4
, PEOyKTOpa W IIMHHACIS.

[Ipu nopgaye curHajgoB OT OJIOKa YMOpPaBJICHHS IIATOBBIM JBUTATEIEM
MOCJEAHUN BpallaeT 4epe3 YEPBSYHBIN PEIYKTOP XOJOBOM BHUHT.

XonoBoil BUHT M raiika oOpa3yloT MIApUKOBYKO BHHTOBYIO mapy. [Ipu
BpAlllCHWM BHHTA TralKa [IEpEMEIIAeTCs W IepeMellaeT MOJI3yH IO
[IAPUKOBBIM HAMPABISIONIUM JJII YMEHbBIIEHUs JIO(OTOB MpPH TMEpEeMEIICHUN
ANEKTPOAA-UHCTPYMEHTA.

JIng  orcuera nepeMEIlIeHHs JJIEKTpoAa-uHCTpymeHTa. Ha  kopmyce
LINUHIEISA YCTAHOBJIEH WHIUKATOP.

Jlns  yMeHblieHuss JIOQTOB B 4YEPBAYHOM Mepenade  peayKTopa
IIPUMEHEH MOMANPYKUHEHHBIA K YEPBAYHOMY KOJIECY UEPBSK.

YroObl OT cMelleHHs 4YepBsiKka HE MPOUCXOAMIIO €ro Iepekoca, OH
oOveauHsieTcss ¢ BajgoMm MmaroBoro jgsuratens IIIJ[-4 xpecroBoit mydTOH,
[EpEAIOIIe KPYTALMA MOMEHT U KOMIICHCUPYIOIIEH OCEBBIE IIEPEMEIICHUS
BAJIOB.

PenykTop mMeeT mepenaTodHoe OTHoOIneHHe | =32.

4. IloaroroBka K padoTe.

[TogroroBky Kk JsabopaTopHOil pabOTe€ HEOOXOJMMO BBINOJHUTH B
clelyIomel MocaeqoBaTeIbHOCTH:

l. I3yunTh TEXHOJOIMYECKUE JAHHBIE CTaHKA M €ro MEXaHU4EeCKOU
4acTh, W3YYUTh yCTPOMCTBO M  HpuHUMD  paboTel  craHka. Ilocre
O3HAKOMJIEHUSI C OTUM MaTepuajoM B TEKCTE M YepTekax HEeoOX0AUMO
IOJIONTH HENOCPEACTBEHHO K CTaHKy M 3aHOBO IPOCMOTPETh MaTepuall C
00s13aTeIbHBIM 3HAKOMCTBOM C 3JIEMEHTAMM CTaHKa B MeETalle.

2. N3ydyeHne cTaHKa HENOCPEACTBEHHO Ha paboueM MeCTe CleqyeT
IPOU3BOJAUTH IOJ] PYKOBOJCTBOM IIpenojaBareiiss WM ydeOHoro macrepa. He
PEKOMEHyeTCsl MPUCYTCTBUE BO3JI€ CTaHKa Oosee 3...4 yesoBek.

3. V3yueHue »dJIEKTPUUYECKONM 4YacTW CTaHKa HEOOXOJUMO BECTH C
NOAPOOHBIM ~ PACCMOTPEHUEM  OTHAEIBHBIX  AJIEMEHTOB  3JIEKTPOCXEMBI U
B3aMMOCBSI3H, BBIICHEHHEM (DYHKIIMII OpPraHoOB YNpPAaBIICHHS.

4. M3yunth paboTy BuUOpaTOopa M TOATOTOBUTH NPUOOPHI  JUIA
u3MepeHus napaMmeTpoB mnponecca 9XO Ha CTaHKeE.

5. IIporpamma paboTHI.

1. V3yunTh KOMIIOHOBKY CTaHKa, €ro KOHCTPYKTHUBHBIE OCOOEHHOCTH.
[TocTpouTh KOHCTPYKTUBHO-(DYHKIIMOHAJIBHYIO CXEMY CTaHKa (y3Ja).



2. ByunTh yCTPOWCTBO OTHEIBHBIX Yy3JIO0B H WX B3aUMOCBS3b,
obpatuB  ocob0e BHMMaHME Ha  MEXaHM3M  BHUOpalUu U
CUHXPOHHU3AIMKM KOjcOaHuil oOpabaTbiBacMOl JeTanu ¢ Iojadei
UMITYJIbCOB TEXHOJIOTHYECKOT0 TOKa.

6.0T1yer.
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JIABOPATOPHAS PABOTA Ne8

Nzyuenune u cocraBienne KOC o0b6opymoBaHus 1151 BAKYyMHOTO HOHHO -
IJJA3MEHHOTO HAHECEHUS IIOKPBITUN

[lens paboThI

N3yuuTh ycTpOMCTBO U MPUHIUIT PaOOTHl 00OPYIOBAHUS [l BAKYYMHOTO
MOHHO - TIUIA3MEHHOTO HAHECEHWs MOKPBITHUI pPa3IM4HOro, (PYHKIIMOHAIBHOTO
Ha3HAueHUs (TEIIOOTPAXKAIOIIUX, COJIHIE3AIUTHBIX, €€ KOHCTPYKIMOHHbBIC
0COOCHHOCTH, IPUOOPECTH MPAKTUUYECKHE HABBIKM COCTABJICHUS KOHCTPYKTHUBHO-
(GYHKIIMOHATBHBIX CXEM.

2. Bo3amoxHOCTH 000pyT0BaHUS 17151 BAKYYMHOT'O HOHHO - TJIa3MEHHOTO
HaHECEHUS
ITOKPBITUH.

HanbimurenesHble  yCTaHOBKM —cepuM  'BHyK"  mOpeIHa3HadeHbl IS
BAKYYMHOTO HOHHO - IUIQ3MEHHOTO HAHECEHWs NOKPBITUM  Pa3IM4HOrO,
(GYyHKUMOHAJIBHOTO  HA3HA4YeHHUs  (TEIUIOOTPAKAIOMIMX,  COJHIE3aLIUTHBIX,
JEKOPaTUBHBIX, 3€PKAJbHBIX) MOKPHITUHA Ha IUIOCKHE apXUTEKTYpPHBIE CTEKIA.
Hanecenne nokpeITHSA IMPOU3BOAUTCA € MOMOIIBI OPOTSHKEHHBIX MAarHETPOHHBIX
PACHBUINTENbHBIX CUCTEM C LMJIMHAPUYECKUMHU KaTOAAaMU OJHOBPEMEHHO Ha JBa
UM 4eTblpe crekina. [IpuMmeHeHne npeaBapuTeNbHOM WOHHO -  IUIA3MEHHOW
OUHUCTKU 00€CneYnBaeT JOCTUKEHUE BHICOKOM are3uu MOKPBITUS K MOJIONKKE.

Puc. 1. . YcranoBka cepun "BHYK"

TexHuueckue XApPaKTCPUCTUKU!

- rabapuThl: JymHa - 7,0 M; BBICOTA - 2,5 M; mupuHa 1,7 M;
- pacxo Bojibl 3a paboumii Uk - 1,5 m3;
- cpenHssa moTpedisemas MOITHOCTS - 40 kBT;


http://glass-coatings.narod.ru/site/magn_ru.html
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http://glass-coatings.narod.ru/site/magn_ru.html
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- MakcHMallbHas notpedisemas MomHocTs 90 kBT;

- KOJIMYECTBO CTEKOJI, 00pabaThiBaeMbIX 3a 0JuH UK - 4 mT. (160x250 CMZ);
- CpeaHsis JUIMTENbHOCTh paboyero ukia - 90 MuH.;

- 00BeM BBIITyCKaeMOM MTPOAYKITUH 3a MecsIl (MMPU TPEXCMEHHOU paboTe):

- TOHMPOBAaHHBIE APXUTEKTYPHBIE CTEKIa U 3epKana - 8000 M?;

- TenocOeperarommue crekaa - 4500 m?;

- LIBETHBIE TOHUPOBaHHKIE cTekna - 4500 M2,

Cxema yCTaHOBKHM, TOSACHAMOIMAs ee paboTy Tpu  HAHECEHUU
TeIuIocOeperamIero MoKpbITUs, MpuBeaeHa Ha puc.8.2. B BakyymHO# kamepe
pa3MeIalTCsl HEMOIBIKHO YETHIPE CTEKIIA, MEXIY KOTOPHIMH MOJKET JBUTATHCS
KapeTKa C TEXHOJOTHYCCKUMH HWCTOYHMKAMHU, HAHOCAIIMMU TOKpBITHE. Bpems
MpOXoJa KapeTKH BIOJIb KaMepbl U3 OJIHOTO KpalHEro MOJIOKEHHS B JIPyroe
coctaBisieT 1 - 4 MuHyThl. CIOM MOKPBITUS HAHOCSTCS MOCIeAOBaTelbHO. B
3aBUCUMOCTH OT HEOOXOJMMOW TOJIIUHBI CIIOS, OH MOXET HAaHOCHUThCS JIMOO 3a
OJIMH TPOXOJ KapeTku, JUOO0 3a HECKOJbKO MpoxojoB. B wactHOCTH, TIpH
HAHECEHUH TerIocOeperaronx MOKphITHH, CIION cepedpa U HepKaBEIOIIeH CTalu,
HAHOCSITCS 32 OJIMH MPOXOJ KapeTKU KaXJIbli, CJIOU OKCHJIa TUTAHA - 32 HECKOJIBKO
npoxo/ioB. M3MmepeHue XapakTepUCTUK KaXJAOro CJOS OCYIIECTBISICTCA C

OO [ e MR

HCT. CEETA

UeTBIpE CTeRTa ]l Ax 2.3 uf

IMepemenraenad KapeTra ¢
B axyynean T £ HOI OFHU ECK HMLE 1O TOUHEE AhE

KaMepa

MOMOIIbI0  CHUCTEMBI  ONTHYECKOTO KOHTPOJIA, HEMOCPEJACTBEHHO B  XOJe
TeXmporiecca.

Puc. 2. Cxema yCTaHOBKH

[locne 3arpy3ku CTEKOJ B BaKyyMHYIO KaMmepy IPOM3BOAMUTCS CO3/IaHUE
Bakyyma 10 octarouHoro pgaieHuss 10-4 Topp. IlepBoil crammeil mpouecca
SBJIIETCS. MOHHO - IUIa3MEHHas OuyucTKa cTekosl. OHa MpoBOAUTCS B arMmocgepe
aprona npu gasineHuu - 10-3 Topp ¢ moMoIipl0 HOHHO - TJIA3MEHHOT'O HCTOYHUKA.
3areM NPOU3BOAUTCA MOCIOMHOE HAHECEHUE TEIIOCOEPETaoIero MOKPBITHUS.
HaHeceHne nmepBOro ciosi OKCHAA TUTaHa NPOU3BOAUTCA C IMOMOUIBIO
MarHeTpOHHOTO PAacHbLICHUS TUTAHOBOW MUIIEHM B CMECH aproHa M KHCIOpOJa
npu nasinenu - 10-3 Topp. TosniirHa nepBoro ciaos OKCHa TUTaHa COCTaBiseT 15
- 20 um. Hanecenue ciioeB Hep)KaBerolled cTaau W cepedpa, MPOU3BOIUTCS
MarHeTPOHHBIM pACIbUICHHEM MHIIEHEH W3 COOTBETCTBYIOUIMX METAUIOB B
atMocdepe aprona npu gasieHuu - 10-3 Topp. TonmmHa cioeB HepkaBerouen
CTaJu, COCTaBJISIET 3 - 5 HM, a cJosi cepedpa - okojio 10 HM. Bropoit cioit okcuaa
TUTaHA TaKX€ HAHOCHUTCS MarHETPOHHBIM PACMbUICHUEM THUTAHOBOM MHIIEHH B



cMecH aproHa u kucioponaa mnpu aasinenuun - 10-3 Topp. [locne 3aBepuieHus
mpoliecca B BAKYYMHYIO KaMepy HalyCKaeTcsl BO3AyX M MIPOU3BOAMUTCS MEPErpy3Ka
CTEKOJI.

2. MaI‘HCTpOHHble PaCIbUIMTCIIBHBIC CUCTCMBI C MUJIMHAPUYICCKUMUA
BpallaromuMHuCA KaTodaMHnu

MarneTpoHHOE pacHbUICHUE SIBJISIETCS B HACTOSIIIEE BpPEMS OCHOBHBIM
METOJIOM OJHOPOJHOTO HAHECEHUS] TOHKOIUICHOYHBIX MOKPBITHUI Ha TMOMJIONKKH
oonpmior  tomaau.llonmydyeHue  HHU3KOPMHCCHOHHBIX,  COJHIE3AIIUTHBIX,
ONTUYECKUX U JIp. TIOKPHITUN MPEABSIBISET K MArHETPOHHBIM PACIBUIMTEIbHBIM
cuctemaM (MPC) tpebGoBaHusi BHICOKOW OJHOPOJHOCTH HAaHECEHHUS IUICHKU (HE
MeHee + 2 %) ¢ MakCUMaJIbHO BBICOKOM MPOU3BOAUTENILHOCTRIO0. Hanbomnee moiaHo
TUM TpeOOBaHUsAM OTBevaroT IuinHapudeckue MPC ¢ Bpaiaromumest KaToJioMm,
B KOTOPBIX 3a CUET BBICOKOTO KOI(PHUIIMEHTA MCIIOIb30BAHUS MUIICHU U YPOBHS
MOIIHOCTH  JOCTUTAE€TCS  BBICOKAs  MPOU3BOAUTENBHOCTh.  [IpOTsiKeHHBIE
MAarHeTpOHHBIE PACIBUIUTEIBHBIE CUCTEMBI C BPAIIAIOIIMMUCS LWJIMHAPUYECKUMU
KaToJlaMi TIpeAHA3HAUYCHBl JI1 MCIOJIb30BAHUS B BBICOKOIPOU3BOJIUTEIBHBIX
BAKYYMHBIX TEXHOJOTMYECKUX YCTAHOBKax JUIsi HAHECEHWS TOKPBITHUH U3
METAJJIOB U MX COCJUHEHMM HAa MOJJIOKKH OOJIBIION TIJIONIAd, B YACTHOCTU Ha
aApXUTEKTYPHBIC CTEKJIA.

Puc.3. MaruerpoHHas pacnblUIMTENbHAS CUCTEMA

Koncrpyktusano MPC (puc.8.4.) npeacrasisieT co0oil TpyOy, BBIIOTHEHHYIO
U3 PacnbuUBIEMOTO MeTaua, uMery auamerp 60 -120 Mm n mmHy 10 2,5 M.

]



BHyTpyn MumeHn (KaToja) pacloJIOKEHbl MarHuTHas CHCTEMa Ha OCHOBE
IOCTOSIHHBIX camMapuil - KOOaJbTOBBIX MAarHUTOB M KaHalbl U1 IPOTOKA
oxnaxnpamomen Boasl. CucreMa YIUIOTHEHUMH II03BOJIIET Bpallarh KaTOL
MarHeTpoHa OTHOCUTEIbHO MAarHuTOB, NIPU 3TOM B 30HY PACHBUICHMS MOMNaNatoT
HOBBIE YYaCTKHU KaToJa.

Puc.4. Ceuenne HWIMHIPUYECKOTO MarHeTpoHa: 1 - pacubUIsseMblil KaTox; 2
— MarHUTOIPOBOT; 3 — MOCTOSIHHBIE MArHUTHI; 4 — JINHUS MATHUTHOTO TOJIS; 5 —
KaHAJIbI U1 IIPOTOKA OXJIAXKAAKOLICH KUIKOCTH.

CeueHue  IMWIMHAPUYECKOTO  MAarHeTpoHa,  (OPMHPYIOUIEro  JiBa
MPOTHUBOIIOJIOXKHO HAIpPABJICHHBIX MOTOKAa PACMBUICHHBIX AaTOMOB, YIPOILEHHO
MpeACTaBlIeHO Ha puc. BHyTpu karoga | HaAXOQUTCs MarHUTONpPOBOJ 2, Ha
KOTOPOM PACHOJIOAKEHBI PSiAbl MOCTOSHHBIX CaMapuil - KOOAJTbTOBBIX MarHUTOB 3,
dbopMupyrOIIMX HAJ MOBEPXHOCTHIO KaToAa apouHoe MarHuTHoe 1nose 4. [Togsoa u
OTBOJI OXJIAXKIAIOIIEN BOJbI OCYIIECTBIIIETCS IO KaHAIaM .

CedeHue UWIMHAPUYECKOIO MArHETpoHAa, (POPMHUPYIOIMIETO OJMH MOTOK
pacCTBbUICHHBIX aTOMOB, YNPOIIEHHO MpEeACTaBieHo Ha puc 8.6. BuyTpm karoma
HaXOJUTCSI MarHUTONPOBOJ, Ha KOTOPOM pPACIOJIOKEHBI TPU Psifa MOCTOSHHBIX
caMapuid - KOOQJIbTOBBIX MAarHUTOB, (DOPMUPYIOUIMX HaJ MOBEPXHOCTHIO KaToJa
apOYHOE MarHUTHOE TOJIE.
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Puc.5. Ceuenune MUIMHIPUYECKOTO MarHETpOHa, (POPMUPYIOLIETO OJIUH
MOTOK PACIbUICHHBIX aTOMOB

Henocratkom mnpotsikeHHbIx MPC siBiisieTcst TO, 4TO J1a)ke IPU BBICOKOM
OJHOPOJHOCTH MArHUTHOTO TMOJII MO JUIMHE MHIIEHW 4YacTH IOJJIO0XKKH,
pacmoyio)KeHHbIC BOJM3M KOHIIOB MAarHETpPOHA pPACHBUIAIOTCS C MEHbIIEH
CKOPOCTBbIO, Y€M IEHTpAJIbHAS YacTh MOJJIOXKH, H3-32 HECHUMMETPUYHOU
auarpaMmbl HanbuieHusl. [lo3ToMy ayisi TOCTHXKEHHUSI BBICOKOW OJHOPOJHOCTH



TOJIIUHBI TOKPBITUSI Ha BCEW IUIOIIAAM TMOJIOKKHU MPUXOJUTCS U3rOTABIMBATH
MarHeTpoHsl ¢ pasmepamu MuiieHH Ha 30-50 cMm OOJbIIMMH, YeM pa3Mepbl
00pabaThIBaEMbIX IMOJIOKEK, YTO BEJIET K YBEIMYCHUIO CTOMMOCTH MarHETPOHHOM
pacnbLIuTeIbHON cuctembl. Eme ogauM HepoctatkoMm MPC ¢ Bpamaronmmes
KaTOJIOM SIBJSIETCS YCKOPEHHOE OHPOJUPOBAHHME KOHIIEBBIX dYacTed KaToja
BCJICJICTBUE OOJIBIICH yACIHHON MOIITHOCTH MPUXOAIIEHCS HAa 3TH yYacTKH IO
CPaBHECHHMIO C OCTaJbHOW YacThIO MHUIIEHU. OTO MPUBOJUT K TOMY, YTO B
JEHCTBUTETHLHOCTH KO3(PDHUIIMEHT MCIOJIb30BaHUSI MaTepHalia MUIICHU JaJIeK OT
TEOPETUYECKH BO3MOXKHOTO.

4. IToaroToBKa K pabore.

[ToaroTtoBky k mabopaTopHOil paboTe HEOOXOAWMO  BBIMOJHUTH B
CIIEIYIOWEN MOCIEA0BATEIbHOCTH:

. MWM3yuuTep yCTpOWMCTBO, NpPUHIMO paboTel OOOpYyAOBaHUS H
TEXHOJIOTHYECKHE BO3MOKHOCTH.

2. N3yuenue oOOpynoBaHUs ISl BaKyyMHOIO HOHHO - IUIa3MEHHOTO
HAHECEHU MOKPBITHHA CIIEAYEeT MPOU3BOAUTH MO PYKOBOJCTBOM IPENOJaBaTEs.

3. By4yeHune MexaHNYEeCKUX 3JIEMEHTOB 000PYJOBaHMsI HEOOXOAUMO BECTU
C MOAPOOHBIM PACCMOTPEHUEM OTACIBHBIX JJIEMEHTOB M HUX B3aUMOCBS3H,
BBISICHEHHEM (DYHKLIUN OpraHOB yIPABICHHUS.

4. N3yuuth paboTy HUIMHAPUIECKOIO MarHETPOHA.

5. [Iporpamma paboTHI.

3. M3yunth KOMIIOHOBKY OOOpYyAOBaHHS [JI1 BaKyyMHOTO HWOHHO -
MJIA3MEHHOT'0 HAaHECEHUsI TOKPBITHU, €€ KOHCTPYKTUBHBIE OCOOCHHOCTH.
[TocTpouTh KOHCTPYKTUBHO-(DYHKIIMOHATBHYIO CXeMy OO0OpYyIOBaHUS
(y3na).

4. V3yunth yCTPOWCTBO OTACIBHBIX Y3JIOB M WX B3aHMOCBS3b, 0OpaTHB
oco00e BHHMMAaHHE HA YCTPOMCTBO MUIUHIPUIECKOTO MAarHETPOHA.

6.0t1uer.
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