
c~ L{ ! 3 r 
v- 955 

OE'bE.llJ.1HEHHbl J.1 
J.1HCTJ.1TYT 
.H.llEPHbiX 

J..1CCJIE.ll0BAH J.1H 

.lly6Ha 

13 . 3571 

B.M. B~ICTpH~KHK, B .H. Mexe~oa, B.H. Mexe~oa 

I 
I • 9 

YCTAHOBKA ~~H OllPE~E~EHMH 

MA~hiX KOHUEHTPAUMt1 TPMTMH 

lt67, 

\ 

, . 



x) 

13 . 3571 

x) x) 
B.M. BbiCTpHUK11H, B.H. MexeAOB, B.H. MexeAOB 

YCTAHOBKA ~~H OOPE~E~EHHH 
MA~MX KOHUEHTPAUHH TPHTHH 

HanpaBneHo B TIT3 

BopoHe:>v.cxul1 rocynapCTBeiiHbiil yrmBepcnTeT. 



llpH BbiC OKHX 

TOpOR MOlKHO 

SHeprHHX/ 1-3 / Tpe 6yeTCSI YHHBepC8JlbH8!1 yCT8HOBK8 , C IIOMOillbiO KO

perH CTpllpOBBTb KBK HOpM8JlbHble (a 103 - 104 pacn./MHH). T8K I! M8-

nhle ( " 10 p acn.IMHH) aKTHBHOCTH nponyKTa. HaJKe naeTcn KpaTKoe onacaaa e paa

pa6oTauuoil aaMR yc TaHOBKB . T paTall peracTpapyeTcn c nOMOIUbiO r a 3oaor o C'!eT

'!HKa B liJIS! o6aapylKeHBS! B03 M OlKHO 6oJiee CJI86biX 8KTBBBOCTell npHIH ITbl Mep bl K 

CHJilKeHIIIO C06CTBeBHOI'O !jloa a neTeKTOpa. Y CT8HOBK8 C OCTOIIT 113 CHCTeMbi Bbllte

ne!IB!I Tpi!TIIH, CIICTeMbl neTeKTHpOB8HHS! II 3lllUI!Tbl. cJ>OH yC T8HOBKH COCT8BJIHeT 

6 HMII .fMHB npH pa60'!eM 06beMe C'!eT'!HK8 200 CM3. CRCTeMa BbllteJieHHS! o6ecne

'!HB8eT nepeBOll 113 o6pa3U8 B n e TeKTOp OT 20 liO 80% KOJIH'ieCTB8 TpHTIISI H II03BO-

JIHeT p83lteJibHO pa60T8Tb K8K C HOpM8JibHbiMH, T8K II C M8JlbiMH ypOBHHMH 8KTHB

HOCTell. HaHMeHbiUHll yponeHb 8KTIIBHOCTH TpiiTHH B o6pa3Ue, perHCTpllpye MbiA 1!8 

a T oll ycTaHOBKe, cornacuo/ 4 /, oueansaeTCSI .. l,5·1o-12 K!Opa. no csoei!. '!YBCTBII

T eJibHOCTH 0 118 IIO'iTH B 10 p 83 npeBOCXOliHT annapaTypy, lfCJI OJib30B8 HHYIO B / 1-3/ 

II 1Ip11611HlKBeT CH K 'IYBCTBH T eJibHOCT!i yCT8HOBOK, OIIIIC8HHblX B / 5 ,B /. 
/1-3/ 

CncTeMa Bbiltene uu H TpHTHS! BbiiiOJilleHa aaanorH'!HO onacaaabJM a pa6oTa x • 

Oaa npencTaBnSieT co6oll nsa ae3aBHCHMbiX saxyyMHhiX TpaxTa c liBYMSI nannanae

BbiMH !jlHJibTpaMH. Onn:a 113 TpaKTOB npenaa3Ha'!eH nn n pa60Tbi c aopMBJibHbiMH, a 

npyroA - C HH3KHMII KOHU e HTp8UHHMH TpHTIIH. Pa3ne neHI! e B8KYYMHbiX Tp8KTOB II 

II8JIJl8l!HeBbiX !jlBJibTpOB He06XOliHMO, '!T06bl H36eJKaTb !IBJieHHS! TBK H83biB8eMOl! TpH

THeBOi!. 'naMllTH', OII8CHOll IIpll 1!3MepeHHllX M8Jlb1X KOHUeHTp8UHA CMeCH . 06beM 

TpB KTa !(JIB MBJlbiX 8KTHBHOCTell B 30 pa3 MeHbme 06beMa .rtpyroro Tp8KTB. Bb!.rte

neHHe TpiiTHH IIpOH3BO.rtHTCH nyTeM IIJIBBKH o6pa3rrOB B KB8pUeBOM THrJie B BTMO

c!jlepe BOl!OpO.rta npH .rtBBJieHHS!X 100-300 MM pT.CT. II O'!HCTKII CMeCH OT IIOCTOpOH

HHX ra3oB nyTeM nponycxaaan qepe3 nanna.rtHeBbtl! !jlHJibTp. nns 6onee nonuoro nepe-
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BOA!l TpRTHCBOll CMeCH B A e T eKTOp HCilOIIb3yeT CII H!ICOC Tenne p a . CooTJHJlll e lUJII 06'be

M OB pa3/IH"!Hb!X Y 'l8CTKOB CHCT9M bl B b1A9119HHR OllpGAGIICHbl C TO'IHOC'7'b l0 2-3%, 

CncTeMa AeTeKTRposaHR II rrp e ACTasnReT c o 6oft HecaMorac n m Hllc ll cqo T 'lRK c Men

HbiM K !IT OilOM llH!IMGTpOM 4 C M , pa60T810llli! M H!l CMe C H BOilOpOil!l II CI! IlpTa C llp H

HYAHTGllhl!h! M r ameiiHeM paap!Ula. 8 neKT poaaan c x eMa ( co6pa H H a !l a a anornqao17 1 ) 

B blpa6aTbtBa GT I'B C!IlllHe I! M ilYIIb Cbl lliiHTGJ!b !! OCTbiO OT 230 ItO 1000 MKCGK II 8 M ITIIR

T YllOA 200-220 B, KOTOp b te o6pb!B8!0T r a 30Bhlll pa3pllll B C'lGT "'HKG rroc n e K!l lKAOrO 

HMDyllbca . B pa6oqell o6nacTH AIIHTGIIb H OC Tb r acnme ro c arHana p asHa 500 M KCeK . 

H a pac. 1 rrpiiBGAGHbl xapaKTepncTIIKH c'le T"'HK a D p e)KHMe rrpH HYAHTenb Hor o 

raWGIIHSI B 38BHCHMOCTH OT ll!IBlie f!H II BOll0pOll8 II CllllpTa . Ha p HC. 2 IIC'K838Hhl K p H

Bb!e JlJ!!ITO C'leT•mK a llpH p a ami "!Hbi X COOTHOIIJGH RIIX BOAOpOll!l H CllHpTa . !1a pHC . 1 

B 2 BHAH01 'IT O C'leT'lHK U OpM811bHO pa60T8eT B WBpOK OM AH8D830He ll!IB IIGHH ll OT 

60 llO 600 M M p T . CT. H~ H 5-18 MM p T ,CT. CDHpTa. 

3amHT8 C"'GT'IHKa COCTOHT B3 llBYX 'l!ICTCll : K OIIbUa 8 f!THCOBil8 AGHHll H TR)Kei!Oll 

a a mHTLT. B Ka'leCTse K OI!brra a f!T !Icosrranean i\ acrrollb3.f6 T C R n ana anpa q e cKall rrna cTa 

qecKal! CU H HTHIIT!!!TOp ( llOIIHCTIIpOII C -repQJeHII.IIOM) llB!IMe T p OM 20 CM, lliiHHOl! 35 C M, 

C OTBGpCT HeM BAOI!b OCH ll/11! raaosoro C'l:eT'I:HK!l. CUBHTHIIIISITOp llOMemea B M 6T8 11-

IIB"'9CKilli KOJKyX, 38JlOI!HeHHb l li CII06M OKBCH M !l f'HH SI TOIIlllHHOli 6 MM. P a aMe phl H 

p aCilOI!OlK6HBe CllHHTH/1/IIITOp a H C "'GT "'HKa 06ecne"'I!BaiOT rrep e Kpb!TH e rrpaK TH"!eCKH 

s cero pa6 o q ero o 6 'beMa n eTeKTo p a. 

0 /IOK-CXGMa OC HOBHOA "!aCTH 3/leKTpOHH Ol! a nrrapaTyphl y CT 8HOB KB H306p a)Kega 

Ha pac. 3. Ti n aCTH"'6CKH A CUHHTHIIIISIT Op OCM8TpHB 8 9TC H "19ThlpbMH <l> .8.Y.-13, p aC

n o:JolKeHHbiMa n o cnnpana . KaJKnaH n a pa <l>.8.Y.- 13 c s11a a aa cyMMHP YIOIDH M ycT poii

CTBOM H Cy M MBpOBaHHble HMilyllbCbl OT/le i!RIOTC SI OT WYMOBhi X HMllYIIb COB cjJOTOYMH<>

lKHT BI!e il HHTerpallbHLI M n oporOBhi M llHCKpHMHHaTOpOM H CX9MOl! C OB nane u aA, 'ITO 

CHHJKaeT "'IIC/10 IIOlKHb!X a B THC OBTI8 1l9HHil . 

01lHOBpeM9HHbl9 H3MepeHHSI H H T 9HCHBH OC T H C "!eTa B KOI!bU9 SHTHCOBrraneau A 

H C"'9T"'HK9 D03BOIIHIOT npOH3BOilHTb KOHTpOIIb 38 pa60TOll arrnapa Typhl B T9'l9HB9 

orrb!Ta. HarrpaMe p, rrpn a arpyaxe C"!eT"'HKa rropS!JlKa 3000 HMrr.IM BH qacno noJKHhiX 

aHTBCOBDaAeHBA H e npeBhi W89T 0 , 1 %. 11MDYIIbC CO C"'9 T"'H Ka aane plKHBaeTCSI OTH <>

CHT911bHO HMTiyllbCa C KOIIbUa 8 H THCOBn a AGHHl! Ha 10 MKC GK, "'TO 3H8"1HT911bHO n e p e 

Kph!B aeT Jl/laBaHHe BO BpeMeHH nepeAHHX cjJpOHTOB HMTiyllbCOB ll9 T6KTOpa. Paa pemaiO

mee BpeMR CXGMhl aHTHCOBilallGHHll p!IBHO 40 MKCeK. 11 CDOI!b30BaHHe CX9Mhl 8HTRCOB

naneHBA TI03BOIIH9T CHH3HTb cjJOH C"'eTqa Ka llpHM9pHO B 9 pa3, 
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llnll 381Ul!Tbl OT 5biCTpbiX HellTpOHOB, a!jlcjleKTHBllO perHCTpHp yeMbiX HBWHM 

BO.ctOpO.ctllbiM C'!eT'IHKOM 1 HCUOllb3yeTC!I CllOli napa!j>HHB T OlllUHHOft 5 CM , B TBKlKe CBM 

nnacTH'IeCKHA cnHHTHllll l!TOp. Tl!lK~na l! aa!UHTB c o 5 p aaa H3 CBHan a , lKeneaa H Mens 

T OlliUHHOA 10 , 10 H 5 CM COOTBeT CTBeHHO, KOllhUO BHTHCOBUBneHHA ll TlllKellBll 3BIUH

T8 ABIOT o 5mee CHHlKeHHe !j>OHB llO'ITH B 35 paa, 0CTBTO'IHbiA !j>OH C'leT'IHKB o5yCJIOB-

neH pa.ctHOBKTHBHblMH 3arpl!3 HeHHl!Mll MBT e p HBJIOB, llOlKHbi M H HMnynbCBM ll, B TBKlKe 

He 100%-aoft a !jlcjleKTHBHOCTbiO Bbi'IHTBHHA KOllbUB BHTHCOBUBneHHA. 

YcTBHOBKa nposep gnacb aa cTa5HllbHOCTb p a 50T hl H oTcy~cTsae resepanaH 

llOlKHbiX IIMUyllbCOB HB npOTRlKeHHII )lllHTe llbHOrO BpeMeHII ( CM. pHC, 4). IlpoBepKa 

~ 
npo Hason11nac b c noMOlllhiO KpHTepii R X , Bhi'IIICllReM o ro sa rpynnhi saMepeHall. 

PeaynbTBTb! np!!BeneH bl HB pHC, 5 . Bee T O'IKH yKnanbJBBIOT C!I B HHT epaan AOBepHTe llb

HOA aepORTHOCTH OT 0 ,1 AO 0,9 H rpynnspyiOT Cll B5lll!3H 3HB'IeHHll 0 ,5 , 'ITO yKa3bi

BBeT H B HOpMBllbHYIO pa50 T y annapaTypbl, 

C DOMOlUbiO aTOll yCTBHOBKH 5hllll! 113MepeHbl Ce'!e HH ll o 5 p a3 0B8HH!! TpHTH ll non 

neACTBHe M n pOTOHOB C aaeprHRMll OT 1 5 0 n o 6 60 M as HB nnp a x A I 05pa3Uhl AI 

TonmsaoA 2 M M o5nyqa n scb aa a ayTpeaseM ny'!Ke CHHxpo uaKnOTpoHa OH 5U1 . MoRa-

TOp llpOBBHIIe n y'IKB B eJIOCb no p e BK UHH 
27 

AI ( p, 3 p n ) ~4 Na • AKTHBHOCTb M OHliTOp-

Hb!X !jlollbr li3Mep gna c b C'le T'IliKOM MCT-40 sasecTn o A a!jl!jleKTHBHOCTH. Kpa s we 

pBC UBAB MOHHTOpOB o5p a58Tbl B8J1HCb MeTO.IlOM HBHM e HbWHX KBan p aTOB liB 38M 'Ilpo

Ml!Hb". 05ny '!eHHble M HWe HH paCUllBBJl lllll!Cb ll Bhinep lKl!BBllHCb B BTM OC!jlep e a onopo

AB a Te '!eas e qac a ups TeMn ep a T ype 900° C. Ilony 'le HHbie ce'!eHH!I npaa eneHbi a T a5-

naue 1. TaM lKe yKaa a a&t p eay nhTBTbt H3Mepe asl! npyrsx aaTopoa nps 5 n H3KHX a a e p -

r HliX, c ornaCHO HBH5 0 nee ll 031lllliM ny5 nHKBUlll!M. 

05m a n cpe nseKsanpaTH'IHBll oms5Ka H3Mepe!UIA coneplKl!T cnenyiOmae KOM no-

H9 l!Thl : 

1) oms5Ky B onpeneneHIIII ce'!eHIIll MOHHTopsoA peaKniiH a naana aoae aaepraA 

150-660 Maa - 5%/ 9 / ; 

2) OWH5Ky B OUpe.QeneBHH BKTHBliOCTH ~· Na npH o5pa50TKe MOHHTOpllhiX KpH

BblX pac nana - 5 %; 

3) OWH5Ky B onpenenel!Hll o6&eMOB BBKYYMBOro TP81tT8 CHCTeMbl - 2%; 

4) CT8THCTH'I9CKy~ OWH6Ky C'!eTa TpHTHll B C'19T'IHJte - 2%; 

5) oms6Ky B onpenene!UIH a <jlcpeKTHanocTa aonoponaoro C'leT'IHKB aayTpeaaero 

aan onae aag - 2%; 
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6) own6Ky B onpe.oenenHH aeca MOHHTOpHol!: cj>OJibrH - 2%; 

7) OWHOKY B ODpe.oeneHHH KOllH'l9CTBa TpHTHll, BOWS.IlWSrO H3 MBWGHB UpB IIllaB

Ke - He 6onee 5% (.oonH aome.owero TpHTHll onpe.oenl!Jlacb MeTo.ooM noBTOpHblX nna

eoK). 

nonHall OWHOKa H3MepeHI!!! He Dp9BblWaeT 10%. 

T a6nHu a 

HacTorunaH paoOTa llaHI!ble .opyrnx aBTOpOB 
---

3Heprns: Ce'leHne o6- 3neprHH Ce'iSHHe oo-
, 

llpOTOHOB pa3oBBHHll llpOTOHOB pa30B8HI!ll llaTepaTypa 
(Mae) (M6apH) (Mas ) ( Moapn) 

153 9::._1 150 12t_I,5 (8) 

340 16::._1,6 300 19::._3,3 (4) 

480 17,5::._1,8 450 { 23+3 ( 11) 
24::._3,3 (4) 

660 30::._3 600 32::._2 ( 10) 

KaK BH.IlHO H3 Ta6nHUbi, pe3ynbT8Tbi HawHx onp.e.oenenni! naxo.oHTCR a y.ooane-

TBOpBT9llbHOM cornaCBB C .llBHHblMB .opyrBX BBTOpOB, 

npBHOCHM CBOIO onaro.oapHOCTb .llBp9KUHH JI5ln 38 B03MOJKHOCTb npOBG.Il9HHII aK

C119pHMGHT8 Ha CI!HXponBKllOTpOHe OJ.iHH, a TaKJKe B.C. EenocellbCKOMY n A.H. Haa

KHHY 38 IIO.Il.ll9plKKY II IIOMOWb B paoOTe. 
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o~~w~•~•m•~*~~-~m 
PcMecu 

PHc. 1. XapaKTepHCTHKH pa60Tbl c'leT'IHKa B aaBHCHMOCTH OT napuaallbHbiX aaBneHHll 

ra30BOA CM9CH, 0 603HB'I9HHH BenH'IHH OTHOW9HHH llBBnOHHH CnHpTB K llOBne

HHIO CM9CH: . 1 : 8; + 1 : 10 ; 0 1-20; f::. 1 : 25, 
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Pnc . 2. C'!eTI!hle xapaKTepHCTRKH aeTeKTopa npn pa:MH'IIIhiX aasnel!nsrx cMecu. 3awnTa 
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