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IlP:mmiCJIOBHE 

06JiyqeHHe CHHTeTH'IeCR:WC MSTepHa.JIOB B IIyliKBX aapSDiteiUmX 
·~aCTHU OT ycKOpHTeHeit TSXeJ!HX HOHOB H B anepHHX peaKTOpax 
npRBe1IO K COS,IJ;aHHIO HOBHX THUOB q•EJ!:&Tpyta:qHX neperopo.IJ;OK, UOJiytnm
WEX Haa:aa~me anepHRX (f):an:&TpoB /I I z.Jui HyRnenop /3, 4/. 

}laHHoe naTeHTHo-TexmrciecRc·e zccne.noBaJme npe,n;np¥IHRTO B 
CBSI3H C paapa60TKOit cnoco6a H yc.Tpoi!CTBa ,IJ;Jlfi H3rOTOBJieHM 
gnepHHX ¢!H1I:&TpoB C HCll011:&30BaHH€M YCKOpHTenH MHOrosa~HHX 
HOHOB na6opaTOPHH ~epHHX pe~~·/1/. 0CHOBHHMH ~enaMH STOrO 
HCCJie,IJ;OBamtfi .fiB1UleTCH Olle:mta ypOBHJl ,IJ;OCTHrHYTBX B JIHP 0Hffi1 
pe3y1I:&TaTOB B 06JiaCTH H3rOTOB1lelrnH SI,1lepHHX ¢!Hn:&TpoB H HX HC
UOJI:&SOBaHWI H onpe.neneHEe IleJiecoo6pa3HOCTH ,naH:&Heiimmc naTeHTHo
JIHileHSHOHHWC onepaud .IJ;JISt HB.H6onee ecPPeKTHBHoro zcnom;soBaHWi 
peay~TaTOB STHX pa6oT. 

~HJI:&TpauRa - &TO OT,neneHHEl HepacTBOpRMHX B3BemeHHHX 
TBep~ ~aCTKU OT ~OCTei H1IH raSOB nyTeM nponycKaHHH HCXO.It
HOB CMeCE ~epes nopHCTYIO :rreperO]>O.IlKY, ae.nepUBallJ.tYlO TBeP.n;He 
'tiaCTm:tbt HS. c:eoei no:eepxHOC'l'H znn B nopax /2/. WEJI:&'l'po:aa~me 
aa.HHMaeT :ewmoe Mec'l'o :e paaaoodpaaBHX 'l'exHonorHt~eoxmc: npo~eo

cax B caMWt paami'tlHHX odnaorrmc napo.naoro xoSHAcTBS. :a Ha.yqHHX 
:accne.no:Ba.HKSX. 

B· · aaBHOHMOO'l'H OT OOC'l'aBa HOXO~OB cyoneHSHH(paa,nena
eMoi cMecz), 'l'pedyeMoro paaMepa nop H p~a ,npyrax (f)aKTopoB B 
COBpeMeHHI:a lPHJI:&'l'pax npE:MeWilOTCJt neperopo.wm H3 XllOINaTOOYMBJit
HhiX, mepc'l'JUIWC, 1I:&HJiHHX, .IVXYTOBl:DC, IllaJIROBSX H CTeK1lSIHHI:Dt B01lo
KOH, Im'l'poBa.HHOi xnorrqaTOOYMWKHC:>it 'l'KaHiti, nopHOTOrO yrTI.H., Me
TaJI110B H CHHTeTH'tlecrua: Ma'l'epzan<>B. 

CoBpeMeHHHe TeXH0110rH'tleCKi4e npo~eCCH Tpe6yiOT BCe donee', 
TOHKOi Oli.HCTKH BO,IJ;H, B03.IJYXB. H ,o;pyrHX ml,ltKOCTeii E raSOB OT 
B3BemeHBHX "tiaCTHU; B ~e cnyqaeB Tpe6yeTCH OT.UenH'l':& "tiaCTMQH 
MHKpoBHHX H CydMRRpOHHHX paaMepOB.~HJI:&TpymmHe neperopo~ HS 
'l'~OHHHX MaTepH2110B He MOryT OOecne'tlHT~ BHll011HeHHe TSKHX 



2. 

Tpe6oBaimii. IlOSTOlv'!Y paspa60TI<a HOBHX ROHCTpyxTimliWC: Ma.Tep:aa-
1IOB Ill HOBHX cnoco60B nonyqeHM cp:i111DTpOB C Tpe6yeMHMM xapa:KTe
pHCTmtaMH JmJIHeTCH B8JKH01ii H BeC:&Ma a:K'cya11DHO:i SBJXa1!eH • 

:£11SBeCTHO, 1iTO aqxpeRTHBHOCT:b JII06oro cpgm;Tpa onpe,n;ensreTCH 
xapaKTepHCTHRaMitl cpH11DTPYIOOle:ftt nep,3rOpo,IOW, ROTOpB.fi ,ll01IlltH8 
HMeT:& MaKCHMa1I:&HO B03MO~ nopH~TOCT» H O.n;HOBpeMeHHO ,n;aBaT:& 
,ll0CT8T01IHO 1lHCTHi cpHX:&TpaT - npH STOM ,D;OCTHraeTCR MSKCHMan»
HBH npoH3BO.n;HT8JI:&HOCT:& ~m;Tpa Ill HaHnyqwaH CTeneH» 01!HCTRH 
cpJrUI»TpaTa. 

,11)-m xapaKTepHCTHRH cpH1!DTpOB npHMeHJIIDTCil C1I8.llYUQHe OCHOB-
HHe noxasaTenH: 

I) BOMHHB.n»HH:ftt pa3Mep nop ~ OTR1IOBeBHSi OT STOro pasMepa; 
2) nponycRHSH cnoco6HOCT:&; 
3) BOSMOEHOCT:& pereHe~H; 
4) CTOii:KOCT» RJWMKtieCKOM:y BOS,lle:iCTBHil pas,n;ensreMWC BetneCTB, 
5) CllOC06HOCT:& He Ha6yxaT:& DpH COnpHROCHOBeHHH C 3H.n;KO:i 

~301ii cycneHSHH H npoMHBHOI aH.n;KOCT»Il, MZBHMSH»HSH rarpOCROllJII'q
BOCT:&; 

6) TenJIOCTODOCT:& npH TeMDepaTypa.X (f)HJI»TpaiUm; 
?) MexaHH1leCKa& np01!HOCT»; 
8) SKOHOMH1leCRSH S~KTHBHOCT». 

K HaCTORmeMY BpeMeHH HaMeTHHHC:& CJie~e TeH.n;eHijHH B 
npoHSBO,D;CTBe H npHMeHeHHH cpHJI»T~OB: 

- wHpoxoe Hcnon»so:aaHHe .nnn cp:an:&Tpyromzx neperopo.n;ox 
paSHH1iHHX CHHTeTH1leCKHX nonHMepEHX MaTepHaJIOB; 

- HCllOJID30BaHHe cpR1I:&TpoB C nopaMH MKKpoBHHX H cyOMHKpOB-
ma: pasMepOB ( OT HeCR01I:&KEX MKM .n;o ,n;eCS:THX ,no neil MKM) ; 

- penzqeHHe cpH1IDTPYIOOtel r.:o:aepXHOCTH; 
- aBTOMaTH3anmJi (f)HJI:&TpoB r.:enpepl:mHOro .n;eitCTBM; 
- JIICllOJI»30BaHHe cpiiiJIDTpo:a I~H UOBHmeHHHX H llOHKEeHHHX 

TeMIIepaTypaX, a Ta.Iate B pasmrcimrx cpe.n;ax:, :a TOM 'IHCJie m ar
peccDBliiX. 

B nocne.n;Hee :ape& 6naro.n;apa: ycnexaM s.ztepaol (f)malr004 noJmm-



3. 

1.Utcb .a:,nepHHe <}?HJI:&TPH, paspa6oTamme B na6opaTopo s,nepHNX 
peaKitd OIDrn /I/ H <}?1411bTpH-HyRnenopH, npoH3BO,llmJ1l:le B CIIIA /3, 4/. 

Hcxo~HRMH MaTepnanaMH ~nn .~epHHX <PHnbTpoB cnyzaT pas-
1IH'IHHe nonHMepH (HanpmJiep, non:rmap6oHaT, na:aca.H n .ztp.), cno
co6HHe npoTHBOCTOHTb ~eiCTBJIID XM~eCRH arpeCCHBHBX ~KOCTei 
H ra30B, HerErPQCKO~e, ~OCTBTO~HO TepMOCTOIKHe (~o 200 -
250°C). 

reoMeTpxqecKHe pasMepH <PnnbTp~el neperopo~ orpaHE
~KBaroTca WHPHHol MaTepzana, nnow~ neperopo~ - ~o HecKon»
KEX tJf; T01ImHHa - OT e.UHHEI4 ~0 ,DeCHTKOB MKM. 

Cpe~HHA paaMep nap 0,004 - IO MKM; .nncnepcHH paaMepoB 
nap - HecKOJibKO npo:ueHTOB. IIopu pacnonaratoTca no noBepxHOCTH 
XBOT~eCKH, (fx:>pMa :WC - npaBHJibHEJI UH1114H,IJ;pxqecKaH H1IH KOtmtiec
KaH, Ka.Ha1.W (no pH) 1/IJIYT napamieJ::bHO ;rr.pyr ;rr,pyry H MOryT 6HT:& 
cne~aJI:&HO opHeHTMpOBaHH no~ 38J~HHHM yrJIOM K noBepXHOCTH 
liJlemm; nonepellHOe ce'tleHne KaHal.:OB nocTommo no Bee I .nmiHe. 

TexHonorHa aaroTOBJieHHH s.~epHHX <PH11bTPOB ll03BO»aeT BH
~ep~BaT:& OCHOBHHe napaMeTpH J4X Ha sanaHHOM ypOBHe. 

Bnaro.nap.a: npaBHltl>Hoi reoME!TpH'tlecxoi <PopMe H ynop~olleH
HOCTH pacnonoJKeimJI KaHaJIOB ~onyoKaeTCH pereHepai.{WI <}?HJib.TpOB 
B npon;ecce SKCnnyaTai(HHfHanpiDilep, MeTO,I(OM npoTHBOTOKa. 

IlpoiiyCKHM CllOC06HOCTb {pHJI:&TpOB ;II.OCTaTO'tlHO BHCOKaH. 
~nH H11ntcTp~ npooyOKHOit CUOC06HOCTH ~epHHX ~n:&TpOB 

JIHP arum B TacSn. I n:pa:ae.neH pac:CO.It BO.ltH H BOS.IQ'XS. ltlLS: WHJIDTPOB 
c pas~ ,n;HaMeTp&m nop. 

Tad;~a I 

lie pen~ ,n;a:anemut, pacxo.n BO.IUi m Bos.nyxa .It1I.Si ~ueplmX cpH1I:&TpoB 

IIepena.tt .UHaMeT;e n o ;e LMRML 
.rta:anemu.t 0 2 . 0,5 I30 Ha <}?HJI:&-
Tpe M . 

p Pacxo;rr, BO~ H11H BOS~(a ~epes ~epHHI cpH1l:&Tp Mf 
/aTri/ CYTKH 

BO.rta B03,D;YX Bo.na BOS.ItYX BO,na. B03,IJYX 

O,I IO 2,5.103 65 9,0.103 250 2,5.I04 

0,5 45 4 300 4 IOOO 5 I,O.IO 3,5.IO I ,O.IO I 

I,O 80 
. ·4 I,5.IO 500 ' ·4 6,0.!0 2000 5 5 I, .IO 

- ... ,. 



4. 

anepHHe ~HHDTPH !ffP OHHH aF.anor~HH HyKnenopaM, a no 
~pMe nop m pacnonoEeHHro xaHanoi. ~nepHHe ~zn»rrp:s o6~aroT 
Hyqum:MH xapa.KTepHCTmtaMH. fl.nepHli:e ~HH:&Tp:S 06118Jl810T Pff,I(OM npe
~eCTB no CpaBH8HHID C JiyqwRMR o6pas~ ~HH:&TpoB, H3rOTOB
JIJl8MWC c noMont:&ro rrp~oHHoi rre~xaoJiormz ( HanPHMeP, <flan:&Tp:s 
<PH!>MH "Manmnop" ) : MeH:&mei .n;acnepcHeit nop, 6oJiee pa.:asoMepHHM 
pacnonomH14eM nop, 6o11ee npa.BHJIJ,Hol cpopMol nop, 6o1Ibwei o,ItHo
POJUIOCT:&ID pas.Mepo:a KaHa.JIOB no TCIJill{HHe Ma.TepHana H T • .D;. 

Jlrui HSrOTOBHeH:w:t <l,)HJI:&TpyiOO{El:£i. neperopO)lKMI nneBKy MIS TIOJIH
Mepaoro MarrepHana CHa'tlana no,ItBepramrr o61.IY'ieHRIO TJI>Kemn.m sapa
zeammm 'tlacrr~ /3 + 5/, xorrop:se non:ytiaiOTCSl aa ycxopHrrene 
HJIH B peaxrrope. llpa npoxo~eHMH 'tlacTHU B rronme MaTepHana 
TIJieHD B,ItO,H:b lliX TpaeitTOpH:iti B03Hlllt8IOT ,n;e<fleitTDI B CTpy!tType. Ma

TepHB.na, coxpaHSIJOO.tHeCSl .n;nHTen:&Hoe :apeMR:. 3arreM nneHitY no.D;Bep
raiOT Tpa.BJieHHR>. ilpH TpaBJieHHH n;IeHKH CKOpoCT:b pacTBOpeHHSl 
MaTepMiaJia B .n;eCTPYitTHpoBaHHWC 0(5JI8CTSIX BHWe, B pesyn»TaTe 9TOrO 
B nneBKe 00pa3yR>TCSl CKBOSHHe Itali8JIH. ,UJIJi HHTeHCmPmtaiUtlH npouec
ca Tpa.:anemm nneBay nepe.n; TpaBnt~HHeM no.D;BepraiOT .n;ononimTen:&
BOMY OO~eHHIO yn:&TpawmoJieTOBHM HHH r~a-HsnyqeHHeM HHH SHeitT
poHSMH BliCOlWX aHeprd B cneURall:&Bo no,n;o6paHHOi aTMoc~epe. 

PaaMepH nop onpe,n;e 11JiiOTCJi, r .IIB.BlmM o6paaoM, pe2Kl'4MBMH rrpa:a
JieHHH, MeBHJl KO'l'Op:se, MOEHO per,yJIHpOBB'l'D paaMepH nop. 

TiopMIC'l'OC'l':b ~HJI:&'l'POB onpe,n;e[KeTca MOII{BOCT:bR> o6nyqeHmJI 
H Ta:KJite nerno no,n;.n;aerrCSl perynHp·OnKe. 

CxeMa nonyqeHKH WHH:bTpyDntea neperopo~ npHBe.n;esa sa pHc.I. 

B o6sopax MI ny6n:mtBitMX, DOCBmi{eHHHX SI.1l8PHHM cpHH:bTpa.M MI 
HyKnenopaM /I, 5, 14 + 16/ orrMeqaerrca, ~To OHki o6nanrnnrr P'""· 

ROp,llBI:lMH ,D;rui COBpeMeHHOi T8XBHRH CBOiiCTBSMH. Bn:aro.n;ap.H. (.) 'l'UMJ' 

SI,ll8pHSe cpHJIDTp:S ItOHKypeHTHOCTIOCOOHH BO MHOrHX o6naCTJlX BayxH, 
B paanifCIBWC OTp8CJIJlX npOMHIU1I8ImOCTH, KOr.rta Tpe6yeTCSl, HB.npHMep, 
TOHKaa H CBepX'l'OHKaa O~HCTita H pas.n;eiieHHe KSKHX-JIHOO Be~eC'l'B 



ODRylteHlle 
3apR:JU.eHHbtMu ttacmuttaMtt 

6b!COI<UX 3Het?21Jtl 

' 

1/ono//HIIme//aHoe li6RglleHue 
3ne.NmpoMa 2/-ltlmHblM 113/I!JtteHI.IeM 

u11u 3/lel<m poHaMu 6btcol<u:r ~1-1ep2ttJ 

fipOMbt6aHlle ll C{IIJlKa 

Puc 1 Ocuo6Hhte a1nanb1 
mexHOIIO~tJt.tec!<o2o 11/20/:fecca 
U3 2omo611eH u R f/JtJJlbfi1P!11011Je4 
nepe2opog11u f!gepHo2tJ f/JIJ/Ihmpa 



5. 

(B TOM tmCJie arpeccmnmx) npH nOHH:ateHHOi HJIH nOB8111eHHOi TeM
nepaTypax. 

0 nOMOI.Il:DIO Si,IJ;epma: <l>HJI:DTpOB JierKO BliliOJIHS:eTCH KOlGflleCT
BeHHHit H KaqecTBeHHliit aHaJIHS npHpO.I(H H CBOi!CTB OTqlH1l:&TpOBaHHHX 
qacT~, Hallp:HMep, MOlKHO aHaJIKSHpOBaT:& xapaKTep 3arpsi3HeHIDI 
BO~ H B03~a npH SKO~OrHtieCKHX HCCJie~OB8HHHX /I/, npoHSBO~T:& 
OT6op npo6 H onpe~eneHHe paaMepon qacTmJ; aspoaoneA: I 5/. 
~epHhte <I>Mn:&Tpht npHMeHaiOTCSI B 6:aonorzH H Me~HI.lHHe I I/ npH 
HS~e:IDUI pasMepo:a H <f}cpMbt pasmrCIHhtX THnOB KJieTOK KpoBH, Ha
npHMep, ~JIJI :mmeneHWI pa.KOB:WC KJII~TOK HS KpOBH, ~ru:I HS~eHRR: 

Bf!SKOCTH KpOBH M cmanaHKf! ee KJie'ro.K :B 38.BHCHMOCTH OT pa31UN
:mlX ycno:ad: /6 - IO/, ~li.fi H3MepeaMJI .ne<I>opMBJ:tiDI KJieToK npn 
UHTOJIOrHqeCKBX HCCJie,llOBBHEBX H B ~e~ KJIHHH'!eCKO:I ~BrHOCTH
KH /II-!3/. 

HcnOJID30BaiD1e .a:,n;epHWC <l>HJIDTpOB OTKphtBaeT HOBble B03MO:atHOC-· 
TH :B YCOBepmeHOTBOBaHHH p~a TeXHOJIOrHtieOKHX npo~eCOOB B ~Ho
SJieKTpoHHOi npOMbtWJieHHOOTH npH npoHSBO~CTBe MHKpOCXeM H paa
JIH'!HHX p~o~eTaneA: /!4, !5/, HaapHMep, .Iln& oqmcTKH ~TopesMcTa, 
BO.IJ;S, BOa.zry.xa, pa31lHllHNX pacTBOpHTe1leii, KHCJIOT /I/, B nmneBOil: 
npoMHW1leHHOCTH ~lLfi CTa6HJIH3~ BHH /!6/ H T.n. B p~e CJiyqaeB 
IliCllOJI:D30BaHHe ~epHUX <l>HJI:&TpoB B HeCK01l:&KO pas nossmaeT BhtXO,ll 
KO~~OHHOi npo~ /I/. 

nztepime {!lHJIDTpii MOryT ycneWHO HCllOJIDSOBaT:&CJl B .Ka"CieCTBe 
S~KTHBHOA: TenJIOHSO~ B paSnHqBHX yOTpo:IOTBSX, B TOM qHcne 
H npm KpHoreHHHX TeMnepaTypax. STO O,llHa H3 BSEHHX o6nacTel 
npHMeHeHHH ~epHHX {!lHnDTPOB /I/. 

Cne.u;yeT oxw_n:a'l':&, "iTO o6naC'l'H npHMeHeHWI .s;u;epBiiX Q}H1I:&Tpo:a 
no 1111epe paoiiiHPeHM me npoHaBO~'l·:ea H Ha~esu o:aolc'r:a, oy)iyT 

' ' 

paOWilpsi'l':DCSi~ 

Bnepmie cnoco6 npoms:eo,ItcTBa HYKnenop 6a:n npe.nnoxteH B 
!962 r. /19/. B HacTosmtee :apeMR: 'l'exaonorKR: npoHs:eo,zxcT:aa a:nepHBX 
{pHJI:D'l'poB, YCTpoiiC'l'Ba ,ll1Ul HX I4SrO'fO:BJieHWi H JriSMepeHHS: mx xapax-



6. 

TepRCTKK, a TaKme pesyHbTaTH npmdeHeBHH ODRCHBSIDTCH B naTeHT

HOii R HayqHo-TeXHlfl!eCKO:f.i: JIRTepaT;rpe, HaCliRTI:maKIUei He O,nRH 

~eCHTOK HBRMeHOBaHEi. 

IlpH npoBe,I(erillH llORCKa npOCMlTpHBaJIHC» na.TeHTHlie <'P<>H.Ini 
· CiliA, AHrmm:, <I?p~, <I?Pr H -qacT:aliHO flnoHHH, a Taruzte msy-qa

nacD Hay-ciHO-TeXHlflleCKSH HRTepaT,1.~a C !962 r., B llaCTHOCTH, 

BI:mYCKH p~epaTKBHoro lltypHana "Xiit'JIW'i" sa !968 - !9?4 r.r. 
Tio yxasaHHHM oTpaHaM npooMorpeHH cne~K~UHe Knaccs: 

CiliA: 29-!91 !56-? 
IOI-129 156-8 
I6I-I09 
204 !5 
2!0-483 
210-498 
250- 83 
250-83,1 
250-!06 
250-2!9 
264-219 

AHrmur: B I D 

G6P 

~paBJ.UfJi B Olj I/IO 
B 23 p I/16 
C oa j I/02 
G OI t 5/00 
G OI t 5/02 
G OI t 5/IO 

~Pr I2d 25/0I 
I2d 30, 21 g 13/40 
21 g 18/0I, 2I g 2!/0l 

. 50 e 4/0I 
50 e? 
85c 3/0I 



7. 

\ 

llpH npocMOTpe 6:uno BWIBneHo 2 7 naTeHTOB CiliA, Aarmm, 
<Ppamnm:, CbPr H flnOHRH, OTBOCJlllt:WWSi K sr.n:epHUM <l)H1lb'l'paM ( CM. 

Ta6n. 2) • Ha aToro 'tiHcna 9 naTeH~~oB nocM!lleHH cnoco6a.M H 
ycTpoiCTBBM, npe,IUi83HS'tleHHHM )l1IJ1 llOJIYlieHRS: JUJ;epBWC ~H1IDTpOB; 
ocTaJU,HHe naTeHT:& nocBml{eHH BcnoMoraTe1lbHHM npo:c;ecca.M, yanaM 
ycTpoicTB .It7IJI HsroTOBneHRR: c'j)Hm;TpoB, a TBIOJre cnoco6H H YCTPOI
cT:sa ,ll1IJI Jtl3MepeHH.a: napaMeTpOB lPHJl:&TpOB. 

llo cTpaHaM ~~~ naTeHTa pac~)e~en.a:~.a: en~~ o6paaoM: 
CiliA- ~~. ~paHitH.a: ~ 4, AHrJm.a:- ;~, ~Pr- 2, Hnomui- I (eM. 
Ta6miill:l 3, 4). 

Ha Bcex BaHBneHHHX naTeHTOB 7 naTeHTOB npH~exaT aMe
pmtaHCKOit ~H:pMe ,UJKeHepan aneKTp:rti::t 
B Cll1A H 7 IIaTeHTOB STa <l>HPMS HMe,3T B ,npyrHX CTpa.Ha:x (AHI'1IHSI, 
~Pr, ~pBBD;Wl, .HnoHrui); ,IJ,Ba naTeH·ra npHHa.nne:m:a.T (l}pa.HDYacKoMY 
KOMHccapHaTY no aTOMHOB SHeprHH 

- O,lllm naTeHT :SO 1l>pa.Hill6I6, O,nml - B ~pr. 
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* * * 
TeXHonorRH npomsBo~cTBa ayxnenop HHH anepBHX WHHLTPOB 

OimcaHa B H6CROJI:&R:WC DaTeHT3X H ny61lmtaitJtiSD{. 
IlepBI:dl naTeHT, B KOTOPOM OimC:HBa.JICH CllOCOO npoHSBO,IJ;CTBa 

ayRn:enop, 6Hn Bli,D;aH B ClllA no SBJmF:e, no,na.HHOi 28.02.62 r./19/ • . 
B HeM ODHCaH MeTO~ o6pa30BaHHH CKl~03HHX OTBepcTzi B TBep~OM 
Ten:e i11li1 B CHHTeTlfCleCKOI nnemte nyTeM OOJiyqeHM HX TJUteiiHMH 
3SpmKeHHI:lMH 'tlaCTED;aMH BHCOKEX SHeprd H nocne,Dy~m.teii o6pa60TKOI 
Xl.!MKtlecRHMH BemecTB&m. B pesyn»~~aTe no.7Iyqai0Tc.a: cpH1l:&Tps 
(MOneK,ynapHHe CHTa) TO~HOI OT I ~9 I5 MKM C nopaMH ~HaMeTpOM 
0,003 - 2 MKM nepnetmHKYii.ffPHllMH llOBepXHOCTH H H.IJYUlHMH napan
neil:&HO .npyr .npyry ( I2 · nyimTOB naToHTHoi WoPMYJ.Ui). 

B naTeaTe CiliA /20 I ormcaa cpH:n:&Tp~d aneMeHT aa ocHOBe 
rH6KOH ~S1leKTpHqeCKOi noHRMepHOH nileHKH TO~HHOI 5 - 50 MKM C 
OTBepcTRHMH .URaMeTpOM OT 3 ~0 30 l~. Cnoco6 DpOH3BO~CTBa 
wmn:&TpyiWtero aJieMeHTa co~epuT Ci113.nyiCU.tHe onepm.um: npoTmKKY 
rm6Koi ,n;HaneRTpnqecKoi neHTH cKBoa:& oo~aeMyD 30HY, o6rr.yqeHHe 
i16HTH llOTOKOM OCKOHKOB .n;eneHHH np~ O~HOBpeMeHHOM orpaHH'tieHHH 
llOTOKa C llOMOmPID paMKH C uen:&m llO~T:& MHOEeCTBO ,IJ;HCKpeTHHX 
OOiiSCTei Ha JISHTe H TPaBileHHe ileHTH C UOMO~ID paCTBOpa, ROTa
psi pacTBOpaeT STH 06JISCTH, 06~eHHHe OCKOJIKaMH ~eileBHH, H 

.~ 

DpH 8TOM oOpasyeTCS MBO&eCTBQ ~acnpe~~JieBHHX pacnonoaeHHHX 
Ha BeKOTOpoM pacCTOSBHK OTBepcT~: Ha neHTe (6 nyHKTOB naTeHT
HOA WOPMY llH) • 

B naTeHTe CWA /2I/ npzBe.n;eHC1 onHcaHHe cnoco6a z ycTpoi
CTBa .1l1ISi HenpepHBHOrO o6ny-qeHWt 1(eHTH K3 ,ItH8JieRTpMNeCROro Ma

Tep:aana ocROmta.M14 .neneHM npo.IJYK~~oB JijlepHoro peaRTopa M nocne
.ItYIOOlel XIDJIH'tiectto• oopadoTKH c .o;en:&ro nonyqeH141i cpH71llTPYill1EX nepe
ropo.nox .nna MeMOpaHBHX wznoTpoB (5 nyHKTOB naTeHTHol WoPMYHH). 
Cnoco6 peanmsyeT TexHonorH'tiecR~ cxeMY, HsoopazeHSYro aa pKc.I. 
OH BK1IRRaeT cne.n;yQitHe one~: . 

a) oonyqetme .ne11Sllterocs: MB.Tt3pzana HeiTpoBBMH, 'tiTOOH 
BHSBaTll ,IteneHKe 8TOrO MaTepzana :~ SMHCCH~ HS Hero OOROXKOB 
.neneHWI; 

0) K01lllHMBilHIO IIOTORS OOKOJm:>B .rteneBHfl; 
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B) npoTSEKY ~eHTH Hs ~aneKTpKKa HenpepHBHO cKBos~ soay, 
no~epEeHHYD o6n.yqeHHD KO~nHMHpOB8.HHHM nyqKOM OCKOHKOB ~eneHHH, 
c uen~ro nonyqeHHH B Hei TpexoB paspyweHHoro MaTepzama; 

r) CMa'l'HBaHHe JieHTH Ha KaTyumy :SHe SOHH 061IyqeHlfJI. 
ITocne o6nyqeHHH neHTa o6pa6aTuBaeTCH TpaBHTeneM, npoMH

:aaeTCSI H Cym.HTCSI.B ¥1306peTemm CO,DepDTCSI Taruite ~OBOJffiHO no~-
p06Hoe onHcaHHe ycTpoicTBa, c noMcm:&ro xoToporo ocymecTBnHIDTCSI 
Bee nepe~mcneHRUe onepauKR. OcHOBEHMR ~snaMR ycTpoicTBa HBnHDT-
cSI KaMepa .t:JJJI o6JIY'Cieimfi neHTH; ycTpoii-
CTBO npOT~ JieHTH ~epes SOH,y 06T.yqeBEH; HCTO~HKKe OCKOnKOB 
~eneHHH, pacnono~eHHHH Ha paccTOSir~8 oT o6rr.yqaeMOii neHTH BHYTPH 
RaMepu; KOJlnHMaTOp OCKOJIKOB .neneH~~. YcTpOHCTBO BKnroqaeT HC
TO~HHK ~eneHHH, co~epJKalQero ~eJIHml:leCSI HSOTODH, a TBJOKe SJ;nepmm 
peaKTOp, KOTOpHi, no 1\pail:Heii Mepe ~aCT~HO, OKpymeT RaMepy, 
B pesyn~TaTe,. llero ~e~ecm HSOTorw: o6nyqaJOTCH HeiTpoHaME:. 

B naTeHTe CillA /22/ npe~no~eH ycoBepmeHcTBoBaHHHA cnoco6 
o6pa6oTKH rH6Koii nneHKB c uenDJO yJleJIH~eHHH TpeKOB ~o MaKpocxo
~ecxmc pasMepoB. IlJieHKa Hs ue11mmosH, nonHKap6oHaTa HnH 
.I(pyroro opra.H:Jilllecxoro BemecTBa noune o6n~eHHJI sa.pmKeHHHMH 
li8.CTKUaMH no~epraeTCH aJieKTpOMarlmTHOMY o6nyqeHHJO C ~JIHHOH 
BOJIH MeHee 4000 A B COlleTaHHH C 06H,ylleHHeM SJieKTpOHaMH C 
SBeprHeii OK01.IO 1,5 X 106 S1IeKTpOID301.I~T B npHCyTCTBHH KHCHOpO,na. 
IIpm o6pa6oTxe pac'l'BOPHTeneM, xoTopHi ms6HpaTen:&ao ~eiicTByeT 

. Ha Ma'l'epHan no TpeKaM -qac'l'~, TpeJ:w paspymaJOTC.a 6HCTPO, np:a 
STOM B nneHRe o6pasyDTCH ~nHnnpwqecKHe KaHa1.IS 0 He8H8.1iHTen:&HHM 
paspyweHEeM oSMol nneHR:a. 3Ta npe,rr;BapH'l'en:&Hast o6pa60TRB. H o6ny
-qeame yH:&Tp~HOJieTOM B npHCY'l'CTBK~ KHCJIOpo,na npHBO~HT R 6on~e 

6:scTpOMY TpaBnemuo ~ecpeKTBiliX o6naoTei, x 6onee o~opo,IUiOMY 
Ce'tieHKJO RaH8.1IOB, K ~OCTHXeHHJO MeHbWHX pasMepOB nop, H K 60JI~
wel TepMHlieOKOI CTa6HnDHOO'l'H 'l'peKOB (I? DyHK'l'OB Da'l'eH'l'HOi 
WoPMYmi) • 

B na'l'eH'l'e CU1A /23/ ormoan cnoco6 y:aeJIH'tleim.fl Ka.HanoB, no 
KO'l'OpHM npOWJIH sapazeBHHe 'ti8.0'1'~, SaKJI~a~OH B TOM, liTO 
nocne o6nyqeHHa -qac'l'KQaMH nneHKy o6nyqam'l' yn:&'l'PSWHOJie'l'OBHM 
zanyqeHHeM H llOMe~amT B Ha~e~m KHCJIOpO~OM BO~y, a aaTeM 
no)lBepral)'l' 'l'pa:sneimK> (16 nyHK'l'O:a na'l'eH'l'HOil cPoPMfJIH). 



I4. 

B naTeHTe wpa~ /24/ OnHC~Ui TeXHOHOrHH npOR3BO~CTBa 

~epHHX @HXbTpoB, OT~He KOTOpOA OT H3BeCTBHX paHee cnoco6oB. 
COCTOHT B ~eCKOi o6pa60TKe o6;~eHHOi nonHUepHOI nneHKH. 

; I 



I7. 

CP ABH11TEJI1HI:lkt AHAJill3 TEXHV1'IEX:!KI1X PEruEHVItt 110 · 
CITOCOEAM H YCTPORCTBAM JJJI.f1 VI3rOTOBJIEHIDI HliEPHbiX lvr.n:DT
POB, CO,lJEPIAlllHXCH B ODYB1Il1:KOBAHifln IIATEHTAX 

lipHSHaKH aaanHsMpyeMHX rrexHHqecKKX pemeHKi paa6aTH 
:sa IIR:T:& rpynn: 

I) HCXO~ o6nyqaeMHA MaTepHan, 
2) BlWl o6n:yqeHKR: mcxo,ItHoro Ma.TepHana, 
3) cnoco6H H ycrrpo~cTBa nna o6~qeHBH, 
4) o6pa6oTKa o6nyqeHHoro Ma~epmana, 
5) OCHOBHlle xapa.KTepHCTliiKH D.OnyqaeMHX sm;epHHX (pHn:&TpOB • 

Pesyn:&TaTH aaanHsa c:aeneHH J:, Ta61Il!Itfl 5 - 9. Ha11Hlme npH-
saaxa B COO'l'BeTCTBYmteM naTeHTe Jl:Jm SWIBI<e OTMe"ieBO SHaKOM "+" • . 

1 ~I 
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27. 

BHBO,UU 

Hs npime,neHHWC ,naHHRX C7Ie.zcre~~ c,neJiaT:D BHBO.It 0 TOM, liTO 

cpHJI:DTpoBaH.He aammaeT BaJKHOe MeCTO B psm;e COBpeMeHHWC TeXHOltOrm'tleC~ 

KlDC npon;eCCOB, HCllOlt:D30BaHMe MHKpocpHlt:DTpOB ll~3B01IJleT Cyll{eCT- ! . 

BeHHO yny'tllllHT:D onpe,ne1IJIIOO:(He noKaaaTenz B :o;enoM p;me o6nacTel 

Hay'tiHI:lX HCCJie,ItOBa.mfii :H OTpacne:ii: ; IIpO:H3BO,D;CTBa, a TeXHOJIOr:wt 

H3rOTOBJieiDUI H,llepHWC cpHJI:DTpoB C iWll01I:D30BaJmeM nyqKOB aapsiJteH-

HHX llaCTBD; OT YCKOpHTena ~ 0~[ ll03B01IJieT C03~TL ROHKypeHT

HQ-CllOC06HLte Mmtpocp:HJIDTpl:l H HCll01Il,39BaT:D ee TeXHH'tleCRH H 

SROHOMH'tleCM n;enecoo6pa3HO. Pa60TJ:l, Be.nyutHeCJl B JiffP OHm!, nep

cneRTHBHH; peayJI:DTaTI:I KX MOryT Hal[TH WlipOKOe npHMeHeHEe B Hapo,n;-

HOM X03Ji:ACTBe CTpaH-yqacTHml; OHffiil H B .npyrHX CTpa.Hax. B03M0mf8 

peaxH3anRH STKX peayJI:DTaTOB Ha KO~~ep'tleCKOi OCHOBe. 

Olle:B~HO, liTO STH pa60TI:I ,ItOnl~ llpO,ItOREaT:DCJl, B TOM liHC1Ie 

,D;01DJtHI:I 6I:IT:D npo,D;OJIJKeHH naTeHTHQ-TE:XmNeCRE:e HCOJie,D;OBaHU no 

OT~apTHO~ nporpaMMe. 
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