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~hiCSIKOB B.H., Maayp 3, 10 - 10478 

lfcnonbaOBBHHe annapaTypbi KAMAK anSI perynHpoeaHHSI ypoBHSI 

BBKYYMB B ycKOPHTene CHJ1YH.il 

0liHCbiB88TCSI 3KCnepHM8HTBnbH8SI pa6oTa, npoeeaeHHBSI C uenbiO 

yroqHeHHSI npHliUHnHanbH~X annaparypH~x peweHHA, a TaK•e anropHTMOB 

pa60Tbl annapaTypbl anSI npHM8H8HHSI HX B COCTBBe 8BTOM8TH3Hp0B8HHOA 

CHCT8Mbl ynpaBneHHSI YCKOpHTeneM, npHMeHeHbl CTaHaapTHble 6nOKH 

KAMAK H 38M TPAii. B Ka'!eCTBe Sl3biKB nporpaMMHpoeaHHSI HcnonbaoeaH 

pacwHpeHHbiA Sl3biK FOCAL. 

Pa6oTa BbmonHeHa e Oraene HOBbiX Meroaoe ycKopeHHSI OJHH1. 
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1. BeeCJeHue 

Hccne~osaHHJI pa6oTbl HH)I(eKTopa HH~YKUHOHHoro ycKo
PHTeJIJI CHJIYH,D. noKaJanu, 'ITO o~HHM HJ napaMeTpoB, 
BJIHJIIOIUHX Ha BeJIH'IHHY TOKa DY'IKa 3JleKTpOHOB H ero 
CTa6HJlbHOCTb, JIBJIJieTCJI ~aBJieHHe raJa B o6naCTH KaTO~
aHO~ I I I. llo~~ep)l(auue cTa6unbuoro ~asneHHJI B 3Toii 
o6nacTH ocyiUeCTBJIJieTcJI nocpe~cTBOM uenpepbiBHoii no
~aqu raJ006paJHOrO aJOTa C DOMOIUbiO ~HCTaHUHOHHO yn
paBJIJie:Moro BaKyyMHOrO HaTeKaTeJIJI H DOCTOJIHHOH OTKa'IKH 
DOCTyDaiOIUero raJa BaKyyMHbiM ~HtlKI>YJHOHHbiM HaCOCOM. 
TaKHM o6paJOM coJ~aeTcJI onpe~eneuuoe ~asneuue raJa 
s6nHJH KaTo~a H auo~a H Tpe6yeMblii rpa~ueuT ~asneHHJI 
B DpOCTpaHCTBe Me)l(~y HHMH. 

B ~auuoM coo6IUeHHH onucbiBaeTCJI sapuauT oprauuJa
UHH aBTOMaTH'IeCKOrO perynHpOBaHHJI BeJIH'IHHbl ~aBJieHHJI 
raJa B o6nacTH HH)I(eKTopa ycKopuTenJI CHJIYH,D.. ,lJ.auuaJI 
pa6oTa nposo~unacb c nenLIO yToqueuuJI npHHJITbiX npuu
uunuanLHbiX peweHHH ~JI DPHMeHeHHJI B COCTaBe aBTOMa
THJHPOBaHHOH CHCTeMbl ynpasneHHJI KOJIJleKTHBHbiM YCKO
puTeneM TJI)I(eJibiX HOHOB I ACY YTH/ 121 · 

2. OnucaHue fPYHK!4UOHaAbHoi1 cxeMbl 

06IUaJI <l>YHKUHOHanLHaJI cxeMa npe~cTasneua ua puc. 1. 
,lJ.nJI HJMepeHHJI BeJIH'IHHbl ~aBJieHHJI raJa B BaKyyM· 

HOM 06'beMe HCDOJlblyeTCJI HHTerpHPYIOIUHH auanoro ·nu<l>
pOBOH npeo6paJoBaTenL Tuna CAM 4.06-2, KOTopblii no~
KJIIO'IeH K BbiXO~y TepMODapuoro MaHOMeTpH'IeCKOrO npe· 
o6paloBaTenJI BaKyyMMeTpa BHT-3. 
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Puc. 1. 06~qaJJ fPYHKfiUOHaA&HaJf cxeMa. 

Bb160p pe)I(HMa pa60Tbl npOH3BO~HTCJI C DOMOI.l\hiO CTa
TYCHOrO perHCTpa, B Ka'leCTBe KOTOporo HCDOJlb3yeTCJI 
6noK THna CAM 2.03 I INTERRUPT REQUEST REGISTER I. 
CocTOJIHHe "1" onpe~eneuuoro pa3pJI~a cTaTycuoro pe
rHcTpa yKa3blBaeT, 'ITO B03MO)I(eH TOJlbKO pe)I(HM H3Mepe
HHJI ypoBHJI BaKyyMa npH py'IHOM ynpaBneHHH HaTeKaTeneM; 
"0" ~aeT B03MO)I(HOCTb ynpaBJlJITb Ha TeKa TeneM aBTO
MaTH'IeCKH. 

)J;nJI ynpaBneHHJI 3neKTpO~BHra TeneM ua TeKa TenJI uc
nonL3YIOTCJI ~Ba pa3pJI~a napannen~ouoro Bblxo~uoro pe
rHcTpa CAM 2.12 H ~Ba KaHana BbiXO~Horo peneiiuoro 
KOMMYTa Topa CAM 8.02-2 (OUTPUT RELAY ADAPTER), c no
MOI.l\biO KOTOpbiX 3aDyCKaeTCJI THpHCTOpHblH 6noK ynpaB
neHHJI. CxeMa THpHcTopuoro 6noKa ynpaBneHHJI noKa3aHa 
ua puc. 2. 

BpeMeHHaJI nocne~oBaTenLHOCTL 3anycKa H ocTaHOBKH 
3JleKTpO~BHraTeJ1JI H DOBTOpeHHJI BCero UHKJla H3MepeHHJI 
H perynHpoBaHHJI onpe~enJieTcJI BpeMH3a~aiOI.l\HM reuepa
TopoM CAM 5.01 (CLOC PULSE GENERATOR). 

BcJI 3neKTpouuaJI annapaTypa, 3a HCKnro'leHHeM 6noKa 
ynpaBJleHHJI 3JleKTpO~BHraTeneM, COCTaBn.eHa H3 CTaH~apT
HblX 6noKoB KAMAK npoH3BO~CTBa llH~H BAH. 
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Puc. 2. CxeMa mupucmopHozo 6AoKa ynpaeAeHUJf. 

AnnapaTypa pa6oTaeT cne~yiOI.l\HM o6pa3oM. Ilocne H3-
MepeHHJI <lJaKTH'IeCKOH BeJlH'IHHbl ~aBJleHHJI ra3a Bblpa6a
TblBaeTCJI CHrHan paccornacoBaHHJI, H qepe3 6noK .ynpaB
neHHJI ocyiUeCTBnJieTCJI HMnynLcHoe ynpaBnJIIOI.l\ee B03~eii
CTBHe Ha 3JleKTpO~BHraTeJlb BaKYYMHOrO HaTeKaTenJI. ITo 
HcTe'leHHH HHTepBana BpeMeHH, Heo6xo~HMoro ~nJI Toro, 
'IT06bl ~aBJleHHe B BaKyyMHOM DpOCTpaHCTBe YCTaHOBHJlOCh, 
CHOBa DpOH3BO~HTCJI H3MepeHHe ~aBneHHJI H BCJI npoue~y
pa DOBTOpJieTCJI. TaK DpOHCXO~HT ~0 TeX DOp, DOKa CHruan 
paccornacoBaHHJI He ~ocTHrHeT BenH'IHHbl, MeHLWeii onpe
~eneHHoro Ja~aHHoro 3HaqeHHJI. 

3. YnpaeAJJIOfllaJJ npozpaMMa 

YnpaBnJIIOI.l\aJI nporpaMMa ~nJI 3BM TPA/i HanHcaHa 
ua Jl3b1Ke FOCAL, pacwHpeHHOM ~ononHHTenLHblMH <lJyHK
UHJIMH ~nJI ynpaBneHHJI Mo~ynJIMH KAMAK /J~ AnropHTM 
nporpaMMbl noKa3aH Ha puc. 3. 

5 



Puc. 3. A;rzopumM npozpaMMbl ynpae;reHuJI. 

llocne 3anycKa nporpaMMbl npoaep.lleTc.ll cocToJIHHe 
CTaTyCHOrO perHcTpa, H B 3aBHCHMOCTH OT 3TOrO ycTaHaB
JIHBaeTCJI pe)I(HM pa6oTbl. Ecnu 3a.D.aHHbli pa3p.ll.IJ. cTaTyc
uoro perucTpa co.IJ;ep)I(HT "1 ", 'ITO 03uaqaeT pyquoi pe)I(HM 
ynpaaJieHHJI, TO nporpaMMa nepeXO.D.HT B pe)I(HM H3MepeHHJI 
cllaKTH'IeCKOrO 3Ha'leHHJI .IJ;aBJieHHJI; npH :no.M TeJieTain 
ne'laTaeT "MAN". EcnH TOT )l(e pa3p.ll.IJ. cTaTycuoro pe
rucTpa co.D.ep)I(HT "0", TO TeneTain ne'laTaeT "AUTON' 'ITO 
CHrHaJIH3HpyeT 06 aBTOMaTH'IeCKOM pe)I(HMe pa60TJ>I, H 
llpOH3BO.IJ.HTCJI H3MepeHHe cllaKTH'IeCKOB BeJIH'IHHbl .IJ;aBJieHHJI 
ra3a, 3Ha'leHHe KOTOpOB, Bblpa)l(eHHOe B MHJIJIHBOJibTaX, 
ne'laTaeTCJI ua TeneTaine. 3aTeM onepaTop qepe3 Tene-
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Tain 3aHOCHT 3TaJIOHHOe 3Ha'leHHe (CONST), llOCJie 'lero 
Ha'IHHaeTCJI npo:u;ecc perynupoaaHHJI, onucaHHbli Bblwe. 
0 npOH3Be.D.eHHbiX .IJ;eBCTBHJIX 3BM C006~aeT onepaTopy, 
neqaTaJI ua TeneTaine cllaKTH'IeCKHe 3Ha'leHHJI .D.aaneHHJI 
ra3a (H VAC ,., "), oTKJIOHeHHJI cllaKTH'IecKoro 3Ha'leHHJI oT 
HCTHHHOro ( "DLT '), CHrHaJI Bbi.D.a'IH ynpaBJIJIIO~ero B03.D.ei
CTBHJI ( "CONTROL"). 

llo .IJ.OCTH)I(eHHH 3a.D.aHHOro 3Ha'leHHJI.D.aBJieHHJI (IDLTI<O,l) 
npo:u;ecc perynupoaaHHJI npeKpa~aeTcJI I cHruan "NO" ua 
TeneTaine/. Ecnu 3aTeM cllaKTH'IecKaJI aeJIH'IHHa .D.aaneHHJI 
Bbli.D.eT 3a .D.OnycTH.Mble npe.D.eJibl (I DLT I> 0,1 ), To npo
rpa.M.Ma CHOBa nepeXO.D.HT B pe)I(HM peryJIHpOBaHHJI H DOC
CTaHaBJIHBaeT 3a.IJ;aHHOe 3Ha'leHHe .IJ;aBJieHHJI. 

}.J.JIHTeJILHOCTL H.MllyJILCa ynpaBJIJIIO~ero B03.D.eBCTBHJI, 
BpeMeHHOB HHTepBaJI llOBTOpeHHJI npo:u;ecca H3MepeHHJI H 
peryJIHpoBaHHJI, 3a.IJ;aHHOe 3Ha'leHHe BeJIH'IHHbl .D.aBJieHHJI, 
MHHHMaJILHaJI aenH'IHHa curuana paccornacoaaHHJI, npu 
KOTOpOB Bblpa6aTbiBaeTCJI HMDYJILC ynpaBJIJIIOIIJ;ero 803-
.IJ;eBCTBHJI, onpe.IJ;eJIJIIOTCJI KOHCTaHTaMH B ynpaBJIJIIO~ei npo
rpaMMe. 

4. 3aK/l10'1€HUe 

B~o~nonueuua.11 pa6oTa .D.aeT B03MO)I(HOCTL BKJIIO'IHTb B 
cocTaB ACY YTH annapaTypy H nporpa.MMHoe o6ecne'le
uue aBTOMaTH'IeCKOrO peryJIHPOBaHHJI H CTa6HJIH3aiJ;HH ypoa
HJI BaKyyMa B Ka'leCTBe O.D.HOB 83 llO.IJ.CHCTeM, KOTOpaJI 

6y.D.eT HCllOJIL30BaHa .IJ.JIJI peaJIH3aiJ;HH pe)I(HMa aBTOMaTH
qeCKOB CTa6HJIH3aiJ;HH TOKa llY'IKa 3JieKTpOHOB Ha BbiXO.IJ;e 
ycKopuTeJIJI CHJIYH).J.. C :noi :u;eJILIO 6biJIH Hccne.D.OBaHbl 
HeKOTOpble napa.MeTpbl BaKyy.MHOB CHCTeMbl ycKOpHTeJIJI, 
B 'laCTHOCTH ycTaHOBJieHO 3Ha'leHHe .D.JIHTeJILHOCTB H.MDYJIL
ca ynpaBJIJIIO~ero B03.D.eicTBBJI .D.JI.Il .D.OCTB)I(eHBJI ueo6xo
.D.BMOB TO'IHOCTB /B HaWeM CJiyqae tKMn == 0,5 C, 'ITO 
Bb13biBaeT H3.MeHeHBe .D.aBJieHHJI, COOTBeTCTBYIOIIJ;ee car
uany c TepMonapuoro npeo6pa3oBaTeJIJI 0,08-0,12 MB/. 
Hccne.D.oBaH TaK)I(e xapaKTep B3MeHeHBJI .D.aaneHBJI B KOHT
ponapyeMoM o6beMe B pe3yJILTaTe npoa3Be.D.eHuoro ynpaa
JIJIIO~ero B03.D.eBCTBBJI, 'ITO ll03BOJIJleT onpe.IJ;eJIHTb BeJia-
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'IHHY BpeMeHHOrO HHTepBaJia IIOBTOpeHHJI rrpouecca H3-

MepeHHJI H peryJIHpOBaHHJI /.IJ.JIJI BaKyyMHOH CHCTeMLI yc

KOPHTens CHJIYH,D; 3TOT HHTepaan ~ 1 MUH/. 
Puc. 4 HJIJIIDCTpHpyeT rrpouecc aBTOMaTH'IecKoii ycTa

HOBKH Tpe6yeMOH BeJIH'IHHLI ,IJ,aBJieHHJI. 

AUTO VAC• 6·39 C8NSTI7 
~C• 6•39 DLT• 0·61 CONTRIL 
ijAC• 6•48 DLT• 0·52 CONTROL 
VAC= 6·58 DLT= 0•42 CONTROL 
UAC• 6·68 DLT• 0·32 CONTROL 
~C• 6·11 DLT• 0·23 CONTR8L 
UBC• 6•87 DLT= 0·13 CONTROL 
UAC• 6·97 DLT• 0·03 NO 
~C• 6·98 DLT• 0·02 NO 
~C• 6·98 DLT= 0·02 NO 

Puc. 4. IlpuMep 081/IOMamu~ec1wii ycmaHoeKu 3aOaHHoii 
eeAU~UHbl 008AeHUJi. 

Cne,IJ,yeT TaK~e OTMeTHTL, 'ITO ,IJ,auuas pa6oTa noKa-

3LIBaeT B03MO~HOCTb OIIepaTHBHOH opraHH3aUHH 3KCIIepH

MeHTa C HCIIOJib30BaHHeM HMeiOIQerOCJI Ha6opa 6JIOKOB 

KAMAK. 

B 3aKJIID'IeHHe aBTOpbl C'IHTaiOT CBOHM ,!J,OJirOM Bhlpa-

3HTL 6naro,IJ,apuocTL COTPY.IJ.HHKaM HH~euepuo-~H3H'IecKoro 
OT,IJ,ena OHMY A.X.Aurenoay H A.B.Ma~ynuuy 3a rroJie3-

HLie COBeTLI B XO,IJ,e pa60TLI, B.)J;.MHKHHY 3a IIJIO,!J,OTBOpHble 

o6cy~eHHJI H IIOMOJUb B pafioTe. 
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