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Kpacaoa B.A. u np. 13 - 11846 

YllbTpaaayKoaaH O'IHCTKB 3neKTponoa npoaono'!HbiX KaMep 

PaccMaTpuaaeTCH cnoco6 O'IHCTKH 3neKTponoe u noeepxaocTefi pa6oqero 
o61>eMa npoeono'!HbiX KaMep oT aarpHaaeauii, yxynwaJOII!HX xapaKTeplfCTHKH 
neTeKTOpoe naaaoro Tuna. QqucTKa eKnJO'!aeT a ce6H onaoepeMeHHOe Me
xaHif'!eCKoe B031leHCTBHe 3HepPHH ynbTp83BYKOBblX KOne68HHH H XlfMH'IeCKoe 
B031leHCTBHe MOJOWHX cpen H3 CMeCII 3TIInOBOPO CIIH!JTB (50%) II 6eH3HH8 
(50%),a TaKlKe ¢peoaa-113. OnucbieaeTcst ycTaaoexa nnH ynbTpaaeyxoeofi 
O'IUCTKH, Texaonorll'lecKast cxeMa npouecca O'IHCTKII npoeono'!HbiX 3neKTpo

noe IIpOIIOpUIIOHBnbHbiX KBMep p83MepOM (0,3x0,4) M 2• flpiiBO!lSITCSI lPOTQ
CHHMKH IIpOBOnOK, Ta6n11Uhl 113MeHeHIISI IIOBepXHOCTHOPO COIIpOTIIBneHifSI IIe
'IBTHblX 3neKTPOJlOB no 11 nocne ynhTpaaayKoaoii O'!IICTKH. YKa3bieaeTC!I, 
'ITO ynbTpaaayKOBBH O'IIICTKB, WlfpOKO IIplfMeHSieMBSl B panHO- If 3neKTpO
BBKYYMHOH npoMhiwneaaocrll, MOlKeT 6b!Tb 3q,¢eKTIIBHO !fcrronbaoaaaa H npa 
H3POTOBneHHH IIpOBO.'IO'!HbiX KaMep. 

Pa6oTa BbiiiOnHeHa B na6opaTOpHH HllepHbiX npo6neM OIUUf. 

npeiipHHT 061>eD.KHeHHOPO HHCTHTyTa SID.epHbiX HCCnenOBSHHii. ily6Ha 1978 

Krasnov V.A. et al. 13 - 11846 

A Supersonic Method for the Multiwire Proportional 
Chamber Cleaning 

A supersonic method for the multiwire proportional chamber 
cleaning is reported for various contaminations of surfaces and 
wire electrodes. The cleaning includes the simultaneous influence 
of supersonic vibration energy and a chemical effect of the benzine
spirit (C2H 50H),50% mixture, and of freon. The device for supersonic 
cleaning and the technology for the MWPC (0.3x0.4 m

2
) treatment 

are described. The wire photos and surface resistance tables 
are shown before and after the supersonic cleaning. It is noted that 
the supersonic cleaning method, broadly applied in electronic in
dustry, can be effectively used in MWPC production. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

1. BBE/I.EHHE 

KaK H3BeCTHO, OAHHM H3 cilaKTOpOB, onpeAeJUIIOII.UIX 
pa6oqHe xapaKTepHcTHKH AeTeKTopoB nposonoquoro THna, 
JIBJUieTcJI qHcToTa nposonoK H nosepxuocTeB: pa6oqero 
o6'beMa. B uacToJI~ee speMJI npHMeHJIIOTC.H paJnHqHLie cno
co6LI QqHCTKH npOBOnOK H BHyTpeHHeB llOBepXHOCTH, HanpH
Mep: 

a/ npOMLIBKa xnopocilopMOM, CllHpTOM, cilpeOHOM C no
MO~biO BaTHOrO TaMUOHa, KHCTH H nyTeM llOMe~eHHJI npo
BOnOKH B paCTBop; 

6/ llOAaqa Hanp.H)KeHH.H o6paTHOB nonJipHOCTH; 
B/ "TpeHHpOBKa" Ha B03AyXe npH Hanp.H)KeHHH, paBHOM 

pa6oqeMy HnH BLIWe Hero; 
r/ npOMbiBKa AHCTHnnHpOBaHHOB BOAOB B yn:t.Tpa3BYKO· 

soB: sauue. 

Bee 3TH cnoco6LI AaiDT onpeAeneHHhle peJyn:t.TaTLI AnJI 
KOHKpeTHLIX ciiHJHqecKHX JaAaq, HMeiOT CBOH npeHMy~ecT· 
Ba H HeAOCTaTKH. 

B cnyqae cepHB:uoro npoHJBOACTBa nponop~Houan:t.HhiX 
nposonoquLJx KaMep AnJI o6ecneqeHHJI BLICOKOB HAeHTHquo
CTH HX pa6oqHx xapaKTepHCTHK BMeCTe C peWeHHeM PJJ.Aa 
KOHCTpyKTOpCKHX JaAaq B03HHKaeT He06XOAHMOCTb B TeXHO· 
norHqecKoM npo~ecce, o6ecnequsaiOmeM BLICOKYID npoHJ
BOAHTen:t.HOCTb H KaqeCTBO oqHCTKH. 

TaKHM TexHonorHqecKHM npoueccoM JIBnJieTcJI oqucTKa 
B cpeAe )KHAKOrO paCTBOpHTCJUI C npHnO)KeHHCM yn:t.Tpa3By
KOBOrO nonJI 11 •2 , . 
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2. CYII!HOCTh YJihTPA3BYKOBOH OrnfCTKH 

BnHJIHHe ynLTpa3ByKa ua TexuonorH'IecKHii npol(ecc 
O'IHCTKH OCHOBaHO, rnaBHYM o6pa30M, Ha ~eiiCTBHH nepe
MeHHYX ~asneHHH, KOTOpYe npOJIBnJIIOTCJI B B~e pa3nH'IHYX 
pe~HMOB: aiCyCTH'IeCKHX DOTOKOB, pa~Hai(HOHHOM ~asneHHH 
H KaBHTai(HH. B ynLTpa3BYKOBOM nones ~~KOCTH npoHcxo
~T MeXaHH'IeCICOe pa3pyweHHe nneHOK 3arpJI3HeHHH H O~HO· 
BpeMeHHO YCKOpJieTCJI npol(eCC B3aHMO~eiiCTBHJI O'IHII(aiOII(eii 
~~KOCTH C 3arpJI3HeHHJIMH DO~ B03~eiiCTBHeM aKyCTH'IeC
KHX Te'leHHH 11 •27. 

3arpJI3HeHHJI, BCTpe'laiOII(HeCJI npH H3rOTOBneHHH npo
BOnO'IHYX KaMep, 6WBaiOT ~BYX THDOB: 

a/ ~~KHe /~HpOBYe H MaCnJIHYe/, OCTaTKH naJinbHYX 
tlunocos/; 

6/ TBep~Ye /cyxHe OCTaTKH KaHH~OnH, 3aTBep~eBWHe 
OCTaTKH naJinbHWX ~niOCOB, DOCTOpOHHHe TBep~we 'laCTH
~. OKanHHa, DYnb, BOpCHHKH H T .~./. 

Bee OHH no-pa3HOMY CBJI3aHw c nosepxuocTLIO, no3-
TOMY npol(eccw ycTpaueHHJI 3arpJI3HeHHii ~o~uw 6wTL 
pa3nH'IHYMH. Ilpol(eCCY O'IHCTKH DO~po6HO OllHCaHW B nH

TepaType 11 •21 . 
IlpH O'IHCTKe npOBOnO'IHWX KaMep B KaBHTai(HOHHOM 

pe~HMe MO~eT npOH30HTH HapyweHHe MeCT naiiKH nposo
HOK, OTCnOeHHe Me~HOH ~OnbrH OT CTeKnOTeKCTOnHTa, o6-
pWB nposonoKH HnH ee nposHcaHHe npH nnoxoii naiiKe, ua
pyweuHe repMeTH'IHOCTH Maiinapa. Il03TOMY, HCXO~JI H3 
peKOMeH~ai(HH O'IHCTKH nonynpOBO~HHKOBYX DpH60pOB, DO 
H36e~aHHe D0~06HWX ~e~eKTOB BY6HpaeTCJI ~OKaBHTai(HOH· 
uwii pe~HM O'IHCTKH. Ou xapaKTepH3yeTcJI HHTeHCHBHOCTLIO 
ynLTpa3syKoswx Kone6auHii s npe~enax 0,2+0,4 Bm/cM2 • 
~JI swnonueHHJI 3Toro ycnoBHJI npH O'IHCTKe KaMep nno
~~biO /0,3x0,4/ M2 ueo6xo~HMa MOII(HOCTb 0,5 KBm. 
TaKaJI MOII(HOCTb MO~eT 6YTb o6ecne'leHa npH HCDOnb30· 
BaHHH ~syx npoMwwneuuwx ycTaHOBOK THna Y3Y-0,25. 

3. KOHCTPYKL!HR YCTAHOBKH 
H TBXHOJIOTH.R OwtCTKH 

Ha puc. 1 npe~cTasneua cxeMa ycTaHOBKH, npe~Ha3ua
'leHHoii ~nJI ynLTpa3BYKOBOH O'IHCTKH npOBOnO'IHYX nponop-
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L 
Puc. 1. CxeMa ycmaHoaKu OAJI yAbmpa3ayKoaoii O'lUClfiKU 
npoaoAO'lHbiX KaMep pa3MepoM /0,4x0,3/ M 2 . 1 - zeHe
pamop, 2 - KPbiWKa, 3 - aaHHa, 4 - npeo6pa3oaameAu, 
5 - OKHO, 6 - pe3UHU, 7 - KOpnyc, 8 - KpaH. 

I(HOHanbHhlX KaMep, H3rOTOBneHHhlX B Jla6opaTOpHH JI~epHWX 

npo6neM OH.HH. 
B ycTaHosKe ucnonLlYIOTCJI ~sa reuepaTopa ynLTpa-

3ByKoswx Kone6auuii 1 oT npoMwwneuuwx ycTaHOBOK Y3Y-
0,25 o611(eii MOII(HOCTLIO 0,5 KBm. ,IJ;sa naKeTa nLe3o3neKT
pH'IeCKHX npeo6pa30BaTeneii 4 BMOHTHpOBaHhl B ~HO BaHHhl 
3 ~nJI col~aHHJI ynLTpa3ByKosoro nonJI. Kopnyc 7 H3onu
posau OT BaHHhl MaCnOCTOHKOH pe3HHOH 6 TOnii(HHOH 3 MM. 
KphlWKa 2 CHa6~eHa npOCMOTpOBhlM OKHOM' 5 H3 CTeKna. 
Ilpe,n;yCMOTpeH cnHB MOIOII(HX paCTBOpOB C llOMOmbiO Kpa
Ha 8. Bo3MO~Ho oxna>K.n;euue MOJOII(ero pacTsopa c no

MOII(LIO 3MeeBHKa. 
TexuonorH'IecKaJI cxeMa npouecca O'IHCTKH noKa3aHa 

ua puc. 2. Oua BKmoqaeT B ce6JI npose.n;euue I(HKna onepa
I(Hii B >KH,II;KOH MOJOweii cpe,n;e C uano>KeHHeM ynLTpa3BYKO
BhlX KOne6aHHH H JIBnJieTCJI CTaH,n;apTHOH ,n;nJI O'IHCTKH 
3neKTposaKyyMHhlX npu6opos. B Ka'lecTse MOIOII(eii cpe.n;w 
HCllOnb3yeTCJI CMeCb 3THnOBOrO CllHpTa C 6eH3HHOM MapKH 

li-70, a TaK~e ~peou-113. 
Ilocne.n;osaTenLHOCTb onepai(Hii H speMJI HX npose~eHHJI 

Bhl6Hpa10TCJI B 3aBHCHMOCTH OT THlla 3arpJI3HeHHH, ~OpMhl 
H pa3MepOB O'IHII(aeMWX nosepXHOCTeii, MOII(HOCTH H3ny-

'laTeneii. 
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1 
C:H50H-5-70 

50°/o 50% 

2 
CzH!iOH-6-70 

50% 50% 

_ 3_ 
¢peoti -113 

_4 _ 
¢lpeoH -113 

0 I; \1' ' ! I \I 17 \ l f7 
30MUH, 

YllbmpujbljK 
15MUH 30MUH. 

U11bmpa3byt< 

15 MUH. 

Puc. 2. TexHoAozut~ecKa.R cxeMa ot~ucmKu. 

B aauuax 1,3 npoHJBO.IJ;HTCJI npe,IJ;aapuTenbHoe o6eJ>Ku
puaauue, JaMa'luaauue, a a aauuax 2,4 - o6pa6oTKa 3neKT
po.IJ;OB C HanO>KeHHeM ynbTpa3BYKOBbiX KOne6aHHH. 

4. PE3YJibTATM OlJHCTKH 

Ha 4JoTOCHHMKe 3 noKaJaHbl npoaonoKu nponopuuouanb
HbiX KaMep ,IJ;HaMeTpOM 20 MKM H3 30llO'IeHOrO BOnb4JpaMa 
.IJ;o u nocne O'IHCTKH. Heo6xo.IJ;HMO OTMeTHTb, 'ITO npoaonoKH 
nocne O'IHCTKH np.o:o6peTaiOT pOBHbiH MeTannH'IeCKHH 6neCK 
H Ha HHX OTCYTCTBYIOT OCTpble BbiCTYllbl. 

B ma6Auije npHBO.IJ;JITCJI peJynbTaTbl ucnbiTaHHH noaepx
HOCTHoro COllpOTHBneHHJI ne'laTHbiX 3lleKTpO,IJ;OB ,IJ;peii4JOBbiX 
KaMep ,!1;0 H nocne O'IHCTKH, a TaK>Ke B nepHO,IJ; Me>K.IJ;y 
onepaUHJIMH TexuonoruqecKoro npouecca. 

0TMeqaeTCJI CYJUeCTBeHHOe yaenH'IeHHe llOBepXHOCTHOrO 
conpoTuaneHHJI neqa THblX 3neKTPO.IJ;OB nocne nonuoro UHKna 
O'IHCTKH. 

B npouecce O'IHCTKH o6uapy>KHaaroTCJI ,IJ;e4JeKTbl HJro
ToaneHHJI npoaono'IHbiX KaMep, KaK-To: nnoxaJI naii:Ka, 
uepaauoMepuoe HaTJI>Keuue npoaonoK u T • .IJ;., 'ITO noJao
nJieT caoeapeMeHHO ycTpaHHTb .IJ;e4JeKTbl. 

YnLTpaJBYKOBaJI O'IHCTKa oco6euuo y.IJ;o6ua npu O'IHCTKe 
noaepxuocTeii yJnoa npu6opoa, K KOTOpbiM JaTpy.IJ;HeH no,IJ;
XO.IJ; .IJ;nJI npoae.IJ;eHHJI pyquoii O'IHCTKH TaMnOHOM, KHCTbiO 
H T.,IJ;. 
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Puc. 3. 4Jo•ozpa(Juu npoeoAot~eK. a/ oo ot~uc•Ku, 6/ nocAe 
O'IUC.KU. 
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Ta6AUI4a U3MepeHUU noeepXHOCJIIHOZO conpomueAeHU.R 

CJII€ K/10111€ KCJIIOAUJIIa 

llo oqHCTKH Cz H!PH+&-70 ct>peoH-113 

y Jib rpa3BYK 
yJibTpa3BYK 

N2 
nna-
Tbl u KB I Ha ROM I Ha ROM I Ha ROM 

1 2,2 8 0,27. 1 o12 7 0,31-1012 4 0,55 ·1 012 

2 210 20 o,1· 1 o 12 19 0,16 ·10 12 2 1 0·10 12 
I 

3 212 16 0,14·1012 13 o,11 ·1 o 12 3 0,73·10 12 

4 2,2 10 0,22·1012 9 0,24·10 12 4 0,55 ·10 12 

5 1,8 30 01063·10
12 

28 01065 ·1 o
12 

2 0,95· 10
12 

6 2,8 8 0,24. 1012 7 0,26 .10 12 4 0,48 -HY 2 

7 118 10 0118 .1012 8 0122·10 12 2 0195·1d2 

5. 3AKJIJOlJEHHE 

Pe310MHPYB Bb1WeH3no:>KeHHOe, MO)I(HO CKa3aTL, 'ITO 
ynLTpa3BYKOBaB 01.fHCTKa 1 WHpOKO npHMeHBeMaB B pa~uo
H :meKTpOHHOH npOMbiWneHHOCTH, MO)I(eT 6b1Tb npHMeHeHa 
H npH H3rOTOBneHHH npOBOnO"'HbiX KaMep, OC06eHHO npH HX 
cepuilaoM npoH3BO~cTBe 1 TaK KaK oua cymecTaeuuo noabl
waeT npOH3BO~HTenLHOCTb O"'HCTKH npOBOnOK H llOBepx
HOCTeH pa6oqero 06'beMa KaMep, llOBbiWaeT Kal.feCTBO O"'HCT
KH H Ha~e)I(HOCTb HX pa60Tbl. 

ABTOpbl npHHOCBT 6naro~apuocTL B .li .cl>nBrHHY, A.A.cl>e
meaKo, A.W.cl>ununnoay, H.II.KpaB"'YKY 3a none3Hble o6-
cy)l(~eHHB, B.M.Cu~opoay, B.B.JlroKOBY 3a noMomL B H3-
roToaneHHH «PoTOCHHMKOB, C.H.cl>ununnoBy 1 A.W.PeweTHHY-

3a ITOMOU\b B pa6oTe. 
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