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B HacTosiiee BpeMsi B BAKYYMHBIX CUCTEMax YCKOPUTeeit 3apsiKe HHBIX YaCTUILL TTOJIYYMIJIM IIIMPOKOE pac-
MMPOCTpaHEHNE COCPENOTOUCHHBIE BAKyyMHbBIE HaCOCHI Ha 06a3e HepacIbIISIEeMbIX TeTTepoB. JIaHHBII THUIT
HAcoCoB OyIeT NPUMEHSITbCS B CUHXPOTpPOHE 4+ MOKOJIeHUs LIEHTPpa KOJUIEKTUBHOTIO Mojab3oBaHus “Cu-
OMPCKUIT KOIBLEBOM NCTOYHUK (PoToHOB”. B MHCcTHUTYTE simepHoit dusuku umenu I M. bynkepa Cubup-
ckoro otaeseHust Poccuiickoit akageMuu HayK ObUTM M3TOTOBJIEHBI U TTPOTECTUPOBAHbBI TPOTOTUIIHI TEeT-
TEPHBIX HACOCOB C OBICTPOTOI OTKAYKM 110 Bomopomy 300, 600, 900 u 1300 j1/c. OnrcaHbl KOHCTPYKIIMY Ha -
COCOB, a TAaKXKe PE3yJbTaThl UX UCTIBITAHUIA.
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BBEAJEHUWE

LleHTp KOJUIEKTMBHOTO mMoab3oBaHuS “Cubup-
CKUI KOJbLEBOM MCTOYHUK ¢dortoHoB” (LIKII
“CKHN®”) — yHUKaJIbHBII 10 CBOUM XapaKTePUCTU-
KaM MCTOYHMK CHUHXPOTPOHHOTO HU3JIydeHUs “4+”
MOKOJIeHUs ¢ 3Heprueii 3 5B u ¢ peKopmHBIM SMUT-
TAaHCOM ITy4Ka OKOJIO 75 M - paji, KOTOPhIi co3aaeT-
csl B paMKax HalluOHaJbHOro TpoekTa “Hayka u
YHUBEPCUTETBI” M TpOTpaMMbl “AKaIeMIoponoK
2.0” B Haykorpanae KonbiroBo HoBocubupckoit 06:1a-
ctu. [1J1s1 mojiyueHusi CBEpXBbICOKOTO BaKyyMa HEOO-
XOJIUMO MPUMEHEHUE HE TOJIBKO MarHUTOPa3psIIHbIX
HacoCOB, HO U BaKyyMHBIX HAcCOCOB Ha 0a3e Hepac-
neuisieMbIx rerrepoB (NEG) [1].

Hauunas ¢ 2020 r. B UHCcTUTYTE IAepHOM (DU3UKHA
nmenu I'M. Bynkepa Cubupckoro otneneHust Poc-
cuiickoii akanemuu Hayk (MSAD CO PAH) o6buin
BO30OHOBJIEHBI PabOTHI MO CO3MAHUIO MAarHUTOpas3-
PSIIHBIX HACOCOB C CHIbHBIM (10 0.3 Ti1) MarHUTHBIM
nosieM [2]. K coxajieHuto, 1okKa He ynajoch ycTpa-
HUTb HEAOCTATOK, CBSI3aHHBIN C TIpenebHbIM BaKyy-
MOM caMoro Hacoca (MUHUMaJbHOE JaBJIEHUE paB-
naercs 10~ Topp). [ToaToMy ObIJIO IPUHATO pelle-
HUE MPUMEHSTh TPUOAHBIN TUIT MAarHUTOPA3PSIAHBIX
HaCoOCOB, T.K. y HUX 0oJiee BbICOKasl ObICTpOTa OTKau-
KM MO UHEPTHBIM ra3aM, YeM Yy ITMOIHBIX HACOCOB.

Pazpat6otka nnepsrix B CCCP u Poccuu omHOOTEH-
UAJIbHBIX HEOXJIaXIAaeMbIX TPUOIHBIX MAarHUTO-
pa3psITHBIX HACOCOB HAaXOIMWTCS B 3aBepllalolleil
CTaauM.

Ho st Toro, 4ToObI MMETh OOJIBIIYI0O CKOPOCTH
OTKa4KHU M0 BOJOPONIY, KOTOPKIM SIBJISIETCS TOMWHU-
PYIOIIMM Ta30M B CBEPXBBICOKOM BaKyyMe, OMHUMU
MarHuTopas3psiAiHbIMA HacocaMu He oboituch. U
MIpUMEHEHNEe KOMITAaKTHBIX HACOCOB Ha 0a3e Hepac-
MBUISIEMBIX TeTTEPOB 11 TOM 3aHa4yM ITOIXOIUT KaK
HEJIb3s1 JIy4IIIe.

Martepuaibl B TeTTEPHBIX HACOCAX CBI3bIBAIOT ras
3a cyeT xemocopbuuu. Takum ob6pa3zoM, OHU JOIXK-
HBl OBITh XMMHWYECKM AKTHUBHBI 110 OTHOIIEHHUIO K
OCTaTOYHBIM ra3aM, OOBIYHO BCTPEYAIOIIMMCS B Ba-
Kyyme, TakuM Kak H,, CO, CO, u 1.4.

I'erTepbl OOBIUHO MOApA3ACIISIIOTCS HA JIBa pas3-
JIMYHBIX ceMeICTBa: HepacIlbUIsSIeMble TeTTePhL U pac-
NBLISIEMBIE TETTEPHIL.

NEG usroraBinBaloTcs U3 XUMUYECKNA aKTUBHBIX
METaJUIOB, TAKMX KaK TUTaH, HUPKOHUI, BaHAAU 1
MX CIUIABBI, 1 OOBIYHO (pOPMUPYIOTCS B BUIE IIPECCO-
BaHHBIX WM CIIEYEHHBIX ITOpoIlkoB [3]. M3-3a mux
XMMMYECKOM aKTUBHOCTHU ITOBEPXHOCTb I€TTEPHBIX
MOPOIIKOB JIETKO ITACCUBUPYETCSI HEKOTOPHIMU MO-
HOCJIOSIMM OKCUJIOB 1 KapOUIOB B MpPOIEeCCe TIPOU3-
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Puc. 1. YpoiieHHas cxema BakyyMHoro creHaa. RGA — macc-cniekrpometp; IG1-2 — maTymk naBjaeHUsI ¢ TOPSTYMM KaTOIOM;
FRG — mmpokoauana3oHHbIil J1aTYMK; TeTTep — TeCTUpyeMblii Hacoc; C — KanmWUISIpHBINA KaHaJl C MOJIEKYJISIDHOM TTPOBOIM -
mocthio; TMP1 + MP — typ6omonekyssipHast ctaHus oTkadku; TM P2 — typbomosekynsipHbIii Hacoc; bapaTpoH — eMKocCT-
HOM IaTYMK JaBJIeHUsT; MaHOMETp — CTpeJIOYHbIN nedopMmalimoHHbI MaHoMeTp; VF — 1ieneBoii Hatekatenb; VR1, VR2, VR4,
VRS5 — neapHOMeTaIIMYeCcKMe YIJIOBbIe KilanaHbl; VR3 — aBapuitHbIN 2J1€KTPUYECKMIA KJTaIlaH.

BOICTBA. DTO MO3BOJISIeT N30eXKaTh JaJbHENUIIIEH pe-
aKIIMM C aTMOC(EepHBIMU Ta3aMU U 3alIUTUTh MaTe-
puan npu padbote Ha Boznyxe. [locie pa3meleHus B
BaKyyMe ITacCUBMPYIOIINI CJIoii HEOOXOmMMO yaa-
JIUTh, YTOOBI OYMCTUTh TETTEPHYIO TTOBEPXHOCTD IS
JaJIbHEHIIIero mpoiecca XeMocopoIu. JTo 1OCTU-
raeTcst TepMHUIECKOI 00pabOTKOM, Ha3bIBAEMOM “aK-
TUBALMEN”, MPU KOTOpOH mpoucxoguT muddy3us
XMMUYECKU CBSI3AaHHBIX aTOMOB KUCJI0pOAa, YIJIepo-
Jla ¥ a30Ta C IOBEPXHOCTU B 0ObEM ra30MOIJIOTUTENS.
Db heKTUBHOCTH ITpoliecca AU Py3Uu CUITBHO 3aBU-
CUT OT COCTaBa U MUKPOCTPYKTYpHI rerrepa. B cBs3u
C OTUM TeMIlepaTypa U NPOAOJKUTEIbHOCTh aKTUBa-
MM MOTYT CYIIECTBEHHO pa3jinyaTbCsl OT OMTHOTO
TETTEPHOTIO CIJIaBa K IPyTOMY.

HepacnbuisieMble TeTTepbl MCHOJIB3YIOTCSI B OC-
HOBHOM B TeX CJIy4asx, KOTIa HexXeJlaTeJIbHO PaCITbl-
JIeHWe MeTaJJIOB B BaKyyMe, JIMOO OTCYTCTBYET IO-
BEPXHOCTD JIJIsl HAHECEHUST METa/UIMYECKOM TJIEHKU.

KitoueBoii ocobeHHocThio NEG saBusercss ux
OoJibllIasi CKOPOCTh OTKAYKW Ha EAUHUILY OObeMa.
Kaxk npsimoe ciencTBre 3Toif 0COGEHHOCTH, HACOCKI
Ha 0a3ze NEG, kak 1mpaBuiio, UMEIOT KOMITAKTHBIN
KOpPIYC U MOTYT OBITh YCTAHOBJICHBI B HEOOJIBIINX
WJIM OTpaHWYEHHbIX 110 TUToIaan cucteMax. Hacochr
NEG Taxke ocodbeHHO 3 (PeKTUBHBI MTPU OTKAUKE
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BOJIOPOJa, OCHOBHOI'O OCTaTOYHOTO rada B TUITUYHBIX
CUCTEMax CBEPXBBICOKOTO BakKyyma. {OMOJIHUTENb-
HBIMU OCOOEHHOCTSIMU SIBJISIIOTCSI MaJlblii BEC, OTCYT-
CTBME BUOpanuu (OTCYyTCTBUE ABUKYILIMXCS YacTei),
MPEAETBHOE SHEPronoTpebieHUEe, OTCYTCTBUE TEX-
HUUYECKOTO 0OCTY>KMBaHUS U HE3HAUYUTEIbHOE BIUSI-
HY€ MarHUTHOTO MoJisl (MarHUTHAasl MTPOHULIAEMOCTb
HauboJiee 4acTo ucnoab3dyembix rerrepon <1.001).

OCHOBHBIM HEAOCTATKOM BCEX T'€TTEPOB SIBJISIETCS
X U30UPATEIbHOCTD MPU COPOLIMU Ta30B, T.€. XMMU-
YeCKM MaCCUBHBIX Fa30B, HE BCTYMAKOIIUX B PEaKIIUIO
C reTTepHbIM MaTepruaioM, TAKUX KaK MHEPTHbIE ra-
3bl (AprOH, HEOH) 1 ITPOCThIE YIIIEBOAOPOIbI (METAH),
TaK KakK XMUMU4YecKasi peakiusi HeBo3MoxHa [4].

OMNMUWCAHUE BKCMEPUMEHTAJIBHON
YCTAHOBKHU N METOAUKHW USMEPEHMUA

AKTHBAIIMOHHBIE M Ta30ITOIJIONIAIOIINE XapaKTe-
PUCTUKY TeTTEPHBIX HACOCOB U3MEPSUIMCH Ha CITeII-
aJlU3UPOBAHHON BKCIIEPUMEHTAJIbHON YCTaHOBKE
(puc. 1). IIpenBapuTenbHas OTKa4yKa CUCTEMEI IIPO-
M3BOIMJIACH TYPOOMOJIEKYISIPHOI CTaHIIME, BKITIO-
yarolieit B cedst TypooMoieKyasspHbiit Hacoc (TMP1)
1 0e3MacisIHbIii MemMOpaHHbI Hacoc (MP). Brico-
KOBaKyyMHasl OTKayka OCYIIEeCTBIISIJIach TypOoMoJre-
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Tabomuna 1. MosekysipHasi TpOBOAUMOCTb KalWJIIIPHOTO KaHaa, 3¢ ekTuBHast ObICTpOTa OTKAUYKHU U KO3DDUIIMEHT

KPACHOB, CEMEHOB

YYBCTBUTCJIBbHOCTU JAaTYMKOB JaBJICHUSA C TOPAYUM KaTOAOM Jisd pa3HbIX ra3oB

DddekTuBHas Kosdd. Koadd.
Monexyi. 5
BICTPOTA OTKAYKH, YYBCTBUTEILHOCTH JYBCTBUTEIHLHOCTH
npoBoaumMocTtb C, j1/c

Sopp 1/C KiG, Ky
Bonopon 2.8-1073 28 2.3 2.3
CO 7.6-1074 8.4 1 1
AproH 6.36-10~* 7 0.77 0.74

KynsgspHbIM HacocoM TMP2. Ot mpopriBa atmMocde-
pol co ctopoHbl TMP1 + MP 6b11 ycTaHOBJIEH aBa-
puitHEIA 3nekTpuueckuii KianaH VR3. Mamepenue
¢opBaKkyyMa 1 BBICOKOIO BaKyyMa OCYIIECTBIISLIOCh
M POKOAMAIIa30HHBIM JAaTYMKOM AaBJICHUSI MapKu
PKR 251 ¢upmsr Pfieffer, cocrosimum mn3 maTymka
Pirani 1 paTynka maBJIeHUS C XOJIOMHBIM KaTOAOM U
pacIioJIOXKEHHBIM Ha OTKAYHOM CTaHIIUU.

Hanyck rasa B crcTeMy BBIIOJTHSIJICS YepPE3 UTOMb-
yatblii HaTekaTeab VF u kamwuisip C (MoneKynsipHas
IIPOBOIMMOCTb IO Bogopoay pasHa 2.8 - 103 j1/c). Ot-
KayKa CUCTEMbI MHXKEKILIVU IPOBOINIACH TYypOOMO-
JIEKYJISIDHOM CTaHLIMEN 4yepe3 BaKyyMHBIE KJIallaHbI
VR4 n VR5. ]9 KOHTpOJISI JaBJIEHUST HAITyCKaeMOTO
raza MCIIOJIb30BaJIMCh CTPEJIOUHbIIT MAHOMETD U M-
KOCTHOH JaT4yuK aasiieHud “Baratron”.

N3mepeHue maBiieHUS B CHCTEME BBITTOJHSIOCH
JaTYUMKOM AaBJieHUs ¢ TopssyuM KatonoM IG1. M3me-
peHUe NapUraJIbHbIX JaBJICHUI Ta30B IPOBOIWINCH
MpY MOMOILUU KBAJIPYIIOJIbHOTO MacC-CIIEKTPOMETpA
RGA dupmbr SRS (Ctandopn, CIIIA). JlaTyuk nas-
JIeHusI ¢ ropssyuM KatogoMm [G2 HeoOXomum, 4TOOBI
KOHTPOJIMPOBATh ITOTOK raza, OTKaunuBaeMoro Typoo-
MOJIEKYJISIPHBIM HacocoM TPM2.

o npoBeneHust 9KCIEPUMEHTOB BECh CTEH, TPO-
rpeBasicst Tipu  Temriepatype 220—240°C, 49TOOHI
YMEHBIIUTDb AECOPOIIMIO CO CTEHOK Kamepbl. Takxke
0 TIPOBEIEHUSI DKCIEPUMEHTOB ObLIU W3MEPEHbI
a(dekTuBHas ObICTPOTAa OTKAYKU TYPOOMOJIEKYJISIP-
Horo Hacoca TMP2, monekyisipHasi MPOBOIUMOCTD
Kanwuisipa U KO3(p@GULIMEHTbl 4YyBCTBUTEIHLHOCTHU
JIaTYNKOB IABJICHUS C TOPSTYMM KaTOAOM I10 KaXKIOMY
razy (H,, CO, Ar). B ta6u. 1 naercst undopmaiius no
9TUM BeJIMUYMHaM 1o Kaxnomy raszy. [locne kaxmaoro
BCKPBITUSI Ha aTMocdepy IMpoBoaMIach KaJluOpoBKa
BCeX U3MepUTesiell Bakyyma. B Hauasie akcniepuMeH-
ToB KiarnaH VR1 Obu1 3aKpbIT. 3aTeM KjalaH OTKPbI-
BaJICs, U UHXEKTUPYEMbIiA ra3 HAaUMHaJ MOCTyNaTh B
TeCcT-KaMepy uepe3 Kanmuisp. [a30BbIid MOTOK B
TecT-KaMepy olpeeisieTcsl BblpaXkeHUeM:

Qtotal = C(Pm _Pout)’ (1)

rae C — KaHaj ¢ KaJIuOpOBaHHON MPOBOIUMOCTBIO
[n/c], Py, P,,,— DaBlieHUE HA BXOJAE U BBIXOME KaIlUi-
nspa C [Topp].
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BricTpora oTkauku reTrepa Sypg MOXET OBITh
orpejiefieHa B TeUeHUE HaIlycKa ra3a Kak:

C (Pm _Pout)

K(PIGlafter - PIGlbefore

SNEG =

) - STMP’ (2)

rie Sypg — cKopocth oTkauku NEG Hacoca [n/c];
Stmp — OBICTPOTA OTKAYKU TYPOOMOJIEKYIISIPHOTO Ha-
coca [11/c] u paBHoi1 32 j1/c o Bogopony, 8.9 ji/c no
MOHOKcHUAY yriepona; C — MOJIEKyJIsIpHast IIPOBOIM -
MOCTbB KaITMJUISIPHOTO KaHana [J1/¢|; Py afier — JABITE-
HUE TIOC/ie Hallycka rasa gatumka naeieHust 1[Gl
[Toppl; PG before — AABJIEHUE OO HAaMyCcKa ra3a JaT4u-
ka maneHns 1G1 [Topp]; K — xoadduiimeHT 9yB-
CTBUTEITLHOCTU.

COp6LII/IOHHa${ €MKOCTDb oImpe€acjadalacbh Kak KOJIH-
YECTBO MOJICKYJI, ITPU ITOTJTIOIIEHNUN KOTOPBIX OBICT-
poTa OTKa4YKM HacoCa CHMXKACTCA OO 10% ot IIe€pBO-
Ha4vYaJIbHOT'O YPOBH:I.

t

Doze = [ (Qun=Crvip) 3)

0

rae Qi — MOMHBIN TTOTOK Ta3a [ - Topp/cl; Ormp —
MOTOK Tra3a, OTKAYMBAEMblil TYpOOMOJIEKYJISIPHBIM
HacocoM [11 - Topp/c]; ¢t — Bpemst uamepeHus [c].

IToToK raza, KOTOPBIit OTKAYMBAETCS TYPOOMOIIE-
KYyJISIPHBIM HAaCOCOM, MOXXET OBITh HalileH KaK:

Orvp = STMPK(APIGI - APlcz), 4)

e

APIGI = PIGlafter - PIGlbefore, (5)

APIG2 = PGaafier — Bic2before

PiG1 afier — JABJIEHHE MOCJE HamycKa rasa gaTuuka
nasneHus IG1 [Toppl; Pigi pefore — [AABJIEHUE 0O Ha-
nmycka rasa naruyuka aasieHust IG1 [Toppl; Pigs afier —
JaBJieHUE MOCJE HAIlyCKa ra3a JaTyvKa IaBJICHWUS
IG2 [Toppl; Pig2 vefore — ABJIEHUE IO HaMycKa rasa
nmatuuka gasienus IG2 [Topp].
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Max NEG
Koi-Bo
[IporoTun TeMmreparypa | v MMOBEPXHOCTh, | Bec retrepa, r |I[Topucrocts, % | Tun daaHua
KOJIOHH”, ILIT
aktuBanuu, °C ’ cMm?
NEG300 650 1 300 60 30 Hdy 40
NEG600 2 600 120 My 63
NEG1000 4 1200 240 Hy 100
NEG1200 6 1600 360 Iy 100
OITMCAHMUME ITPOTOTUIIOB Typbl. COpOIIMOHHAas €MKOCTh IT0 BOIOPOIY OICHM-

BAKYYMHbBIX HACOCOB

®dupma AO “Ilosrema” maBHO NPOU3BOIUT HEpac-
MbUISIEMbI€ Ta30MOMNIOTUTEN B OOJBIIMX KOJIWYE-
CTBax IJIsi aTOMHOI 3HEPreTMKU U HedTeraszoBoii
NpOMBIILIEHHOCTH [5]. IlepBble BAKYYMHBIE HACOCHI
Ha 0a3ze rerrepoB Ti—Zr—Al nmpou3BoaCcTBa GUPMBI
AO “ITosema” 6bUIA U3rOTOBJIEHBI U3 TAOJIETOK CJle-
IYIOIINX pa3MepoB: guaMeTpoM 13 £ 0.5 mm, Toamm-
Hoit 3 £ 0.5 MM 1 mopucrocthio 60%. bosee monpo6-
HO C pe3yJibTaTaMU MOXHO 03HaKOMUTKCH B [6, 7].

OCHOBHBIE apaMeTpbl HACOCOB TIPEICTaBJICHbI B
Ta6:1. 2. HacoChl M3roTOBIEHBI U3 TETTEPHBIX IMCKOB.
BHenrHwmii npamMeTp Kaxaoro aucka 25 MM, TOJIIIMHA
1.6 mMm, mopuctocThb 30%, BHyTpEeHHU AUaMETP 8 MM
JUIST pa3MelleHus HarpeBaTeiss. XMMUYECKUil COCTaB
HeucnapsieMoro razononnotutens Ti-Zr-Al. {ucku
YCTAHOBJIEHBI B MOCJEIOBATEIbHO B PsI C 3a30pOM
1.5 MM B koimmuecTBe 30 IMT. B KaXXA0M “KOJIOHHE”.
Bricora (ot ¢h1aHIIa O TOpIIa TETTEPHOTO HAcoca) He
npesbiliaetr 130 mMm. TemriepaTypa KOHTPOJIUPYETCS
Tepmomapoit tTnma “K”. st cHMKeHUsT MOIITHOCTH
HarpeBaTelIsI B IBa pa3a UCIIOIb3yeTCs OOUH 3alllUT-
HBIM 5KpaH cHapyxXu. [eTTepHble HACOCHI pacmoia-
rajorca Ha (aaHueBbx coenuHeHusax tuira Conflat.
MN300paxeHnsT TETTePHBIX HACOCOB MpPEICTaBICHEI
Ha puc. 2.

PE3YJIbTATBI UCITBITAHU

o Hauyaia U3MepeHUil BeCh CTeH[ MporpeBaics
npu temneparype 230°C B TedeHue 24 4 11 yMEHb-
meHus1 (poHoBoro Bakyyma. Ilocie oxjiaxmeHus: 10
KOMHATHOM TeMIeparypbl TeTTep aKTUBUPOBAJCS
MpY MakCUMaJibHOM TeMIiepaTtype (650°C) B TeueHUne
20 4, 3aTeM ITacCMBUPOBAJICS B aTMOcdepe BO3ayxa B
TedeHue He MeHee 3 4.

M3MmepeHnsT CKOPOCTH OTKAaYKM MO BOIOPOAY U
COPOLIMOHHOM EMKOCTH 110 yTapHOMY ra3y BBITTOJIHSI-
JIUCh TIOCJIe aKTUBALMU TeTTePOB MpU TeMmepaType
oT 350 10 650°C uepes kaxanie 50°C, HO TT0CIIE OXJIa-
KJIEHUS TeTTEPHOro Hacoca 10 KOMHATHOM TeMIiepa-

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87

BaeTcs MopsiKa HECKOJIbKUX ThicaY J1 - Topp, moato-
MY JOaHHOI COPOLIMOHHOM €MKOCTH MO BOIOPOIY
XBaTUT TOTO, KaK rerrep OyneT MmacCUuBUPOBAH OKCU-
namu. K ToMy Xe ype3aMepHoe HachlllieHHWE TeTTepa
BOAOPOJIOM MPUBOAUT K PA3PYILICHUIO U PACTPECKU-
BaHUIO TeTTepa.

Puc. 2. N306paxenus rerrepHbix HacocoB: NEG300 (a);
NEG600 (6); NEG1000 (¢); NEG1200 (2).
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Puc. 3. CopOunoHHast eMKOCTh FeTTEPOB [IJIsl BOIOPOJAa U MOHOKCH/IA YIJIepoaa.
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Puc. 4. CKOpOCTb OTKaYKM FeTTEPHBIX HACOCOB M0 Bogopoay 1 CO Mpu pas3InyHbIX TEMIIEPATYPaX aKTUBALIUU.
COp6LII/IOHHa$I €MKOCTbB ITO BOAOPOAY U MOHOKCH - CKOpOCTI/I OTKa4YKH I10 BOAOPOAY 1 MOHOKCHUIY YyTI-
Iy yrjiepoaa IJisl Ka>XkI0ro reTTEPHOro Hacoca OT TEM-  JIepoda IMPY Pa3jIuyHbIX TEMIIEpATypax aKTUBALIAM 1S
nepaTypbl aKTUBAIIMM TIPEACTaBIICHBI HAa pHUC. 3. YeThIpEeX TeTTePHBIX HACOCOB ITOKa3aHbI Ha puC. 4.
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Ta6mmma 3. DKcrneprMeHTaIbHbIe PE3YJIbTATHI IS TeTTePHBIX HacocoB Mpou3BoactBa MA® CO PAH u nmapaMeTphl Ha-

cocoB ¢pupmbl SAES Getters

OtHollleHue
Max Max MomHocts | MomHocTh CKOpPOCTH
CopOLmoHHast
CKOPOCTb | CKOPOCTh aKTUBAlIMM | aKTUBALMU OTKaYKH
NEG Hacoc €MKOCTb I10 o o
OTKa4YKU OTKa4YKU CO. 11 To npu 650°C, | npu 550°C, o H, x
no H,, 1/c | mo CO, n/c ’ PP Br Br IUIOIIAAN
reTrepa
AP CO PAH 300 300 220 0.24 124 78 1.0
600 650 450 0.38 273 160 1.08
1000 900 500 1.4 270 180 0.83
1300 1300 850 2.0 370 255 0.81
SAES Getters | CapaciTorr 200 200 125 0.6 — 58 0.84
CapaciTorr 1000 1000 600 4 — 190 0.88

Taxcke B Ta0I1. 3 pencTaBICHBI pe3yIbTAThI TETTEP-
HbIX HacocoB npou3sBoactea AP CO PAH u npuse-
JIeHbI JIJIS CPaBHEHMSI TTApaMETPhI TeTTEPHBIX HACOCOB
dupmbr SAES Getters [8].

SAKJIIIOYEHHWE

BBUTH U3rOTOBIIEHBI M ITIPOTECTUPOBAHBI IIPOTOTH -
Mbl BaKyyMHBIX HAacOCOB Ha 0a3e HepacHbLIsSeMbIX
reTTepoB ¢ ObicTpoToii otkauku 300, 600, 900 u
1300 1/c mo Bomopomy. JlaHHBIE HACOCHI COOTBET-
CTBYIOT 3apyOeXXHBIM aHAaJoraM I10 CBOMM XapakTe-
pUCTUKaM, TaKMM KaK TeMIlepaType aKTHBalluW,
OBICTPOTE OTKAYKHN M COPOIIMOHHOI eMKoCTH. ['a30-
nornotutenn pupMbl AO “Ilomema” MoOryT OBITH
MMPUMEHEHBI HE TOJIBKO B YCKOPUTEIbHON TEXHUKE,
HO U B TJIa3MEHHBIX YCTAaHOBKAaX.

B pabote ucnonns3oBanock obopynoBaHue LIKII
“CHCTHN” na 6a3ze YHY “Kommiekc BOIII-4 —
BOIII1-2000” B USA®D CO PAH. Pabora BbimonHeHa

Mpu noaaepxke rpaHta MuHoopHayku Ne 075-15-
2021-1359/2.
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The lumped vacuum pumps based on the non-evaporable getters (NEG) have got wide application in accel-
erator vacuum systems. These pumps are one of the types using for vacuum obtaining in the synchrotron
source of 4th generation SFR “SKIF”. In BINP, the NEG prototypes with pumping speed of 300, 600, 900
and 1300 L/s for hydrogen were created and investigated. The pumps construction and test results are pre-

sented here.
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