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TpeTbSDWBa c.n .. D.:>Konoc n.B. 
D.eTeKTOpbl TSI:>KenhiX 38pSI:>K6HHhiX '!8CTHU Ha OCHOBe 

cPTOponnaCTOB 

7 - 10143 

Hccne~OB8H8 B03MO:>KHOCTb HCUOnb30B8HHSI cjlToponnaCTOB B Ka'leCTBe 

~eTeKTOpOB. 00K838H00 'iTO H6KOTOpb!e BH~hl cPTOponnaCTOB MOryT 6b!Tb 

HCllOnb30B8Hhl ~nSI perHCTp8UHII TSI:>KenhiX 38pS!lK6HHhiX '!8CTHU, onpe~eneH 

nopor 'lYBCTBI!TenbHOCTH ~eTeKTOpoB. H3y'!anocb Bni!SIHHe TeMnepaTyphi 

Ha ~eTeKTHpyromHe CBoncTBa H onpe~enSinaCb XHMH'i6CK8SI CTOHKOCTb ~e-

T6KTOpOB, 

Pa6oTa BhlllOnHeHa B na6opaTOPHH Sl~epHbiX peaKUHH OHfiH. 

IlpenpHHT 06be)J,HHeHHOro HHCTHTyTa l!,ll,epHbiX HCCJie)J,OBaHHH 

,ll;y6Ha 197 6 

c 19 76 061>ei>UHeHHWU UHC•u•y• Jfc)epHWX UCCAec)oea HUU ,/VI6Ha 

Tiom:~MepHbie MaTepHanbi Ha OCHOBe <iJTopopraHHqeCKHX 

COeOHHeHHH rrpeOCTaBnHIDT OOnblliOH HHTepec ITO CBOHM XH

MHqeCKHM If <l:JH3HqeCKHM (TepMHqecKHM If MeXaHHqeCKHM) 

CBOHCTBaM, ooycnosneHHbiM CBOeoopa3HeM CTpoeHHH 9THX 

ITOnHMepos/1/, 3aMellieHH8 8TOMOB BOOOpooa 8TOM8MH <l:JTO

pa ITpHBOOHT K 3HaqHTenbHOMy H3MeHeHHID KOH<l:JHrypaUHH 

rronHMepaofi uerrH. 

Bo-rrepsbiX, aaeprHH CBH3H yrnepoo-<PTop 6onbrne aaep

I"HH CBH3H yrnepOO-BOOOpOO, ITpH 9TOM B ITpHCYTCTBHH 

BTOMOB <iJTopa ITOBbilliaeTCH If 9Hepi"HH CBH3H COCeOHHX 

yrnepOOHbiX aTOMOB. Bo-BTOpbrX, saaoepsaanbCOB paoHyc 

8TOMOB <iJTopa 3HaqHTenbHO 50nbllie, qeM 8TOMOB BOOOp008 
0 0 

(1,44 A y <iJTopa; 1,1-1,2A y sooopooa), B peaynbTaTe 

9TOI"O BaHoepsaanbCOBO OTTB.nKHB8HHe M8.lKOY HeCBH38HHbiMH 

8TOM8MH B rrep<tJTopanKaHaX, TOM qHcne If B BbiCOKOMOne

KyngpHbiX, oKa3biBaeTCH CHnbHee, qeM B yrnesooopooax. 

0CHOBHOfi yrnepOOHbiH CKeneT rrep<l:JTopanKaHOB, TBKHM o6-

pa30M, HMeeT He rrnOCKOCTHOfi XapaKTep, a CITHpaneBHO

HbiH, B 38BifCifMOCTif OT TeMrrepaTypbi ITOBTOpHIDlli8HCH 

eOHHHUa rronHTeTpa<l:JTopaTHneaa cocTOHT H3 
0
13-15 CF 2-

rpyrrrr c rrepHOOOM HOeHTifqHoCTH 16,8-19,5 A . Ha aTOM 

paccTOHHHH uerrb rrpeTeprresaeT rrosopoT aa 180°C. Ba

neHTHbifi yron C-C-C cocTaBnHeT rrpHMepao 116° rrpH 

19°C H HeCKOnbKO ysenHqlfBaeTCH C pOCTOM T8MITepaTypbi. 

B peaynbTaTe aaKpyqHBBHHH yrnepoo-yrnepooaofi uerrH 

rronHTeTpa<l:JTopaTHneaa o6paayeTCH rroqTH HoeanbHbifi 

UHnlfHOp C BHeliiHefi ooonoqKofi H3 aTOMOB <iJTopa /2,3,4/, 

TiooooHbie CTPYKTypHbie ocooeHHOCTH, HO c HeKOTOpb!MH 
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OTKJlOHemHIMH, CBSI38HHbiMH C KOHKpeTHbiM CTpOeHHeM 

3BeHa, XapaKTepHbl .({JlSI BCeX <j:lTopnOJlHMepOB. Yf MeHHO OHH 

onpeaenSIIDT YHHK8JlhHOe coqeTBHHe CBOHCTB 8TOrO nonH

Mepa, B TOM qHcne ero XHMHqecKyiD CTOHKOCTh. Bee 8TO 

nocny:)!mno ocaoBoil: Bbi6opa .naaaoro Knacca nonHMepoB 

.({JlSI HCnOJlh30B8HHSI HX B KaqeCTBe .({eTeKTOpOB 38pSI)!{eHHbi:X: 

qaCTHU. 

npeacraBnSieTCSI HHTepecHbiM onpeaenHTh aeTeKTHpyro

rrme CBOHCTBa pa3JlHqHb!X <j:lTOponnaCTOB 1 OTJlHqaroWHXCSI 

CBOHM CTpOeHHeM H MOJleKynSipHbiM BeCOMe 

C 8TOH uenhiD B KaqeCTBe .({eTeKTOpOB aapSI)!{eHHb!X 

qacTHU 6binH onpo6oBaHbi cneayromHe MapKH <j:lToponnacToB: 

<t>-1, <t>-2, <t>-2M, <t>-42. <t>-40, <t>-23, <t>-26, <t>-3, <t>-30, 
/1' 

<t>-4ME, <f>-10 ~ <f>-100 ~ 06pa3Ubl <j:lToponnaCTOB HCnOJlh3o-

B8JlHCh B BH.({e npeCCOBBHHbiX nnaCTHH p83MepOM 

100x100x1,2 MM. YlayqeaHe npoBO.({HJlOCh no 2 aanpaBne

HHSIM: 

1. Onpeaengnach perHcTpHpyromaSI cnoco6aocTh <j:lropo

nnacroB no OTHOlleHHID K OCKOJlK8M aeneHHSI Sl.({ep. 

2. YcraHaBnHBanach noporoBaSI qyBCTBHTenhHOCTh 

<j:lTOponnaCTOB K TSI)!{BJlbiM 38pSI)!{eHHbiM qaCTHUBM. 

B nepBOM cnyqae aereKTOpbi o6nyqanHCh ocKonKaMH 

aeneHHSI Mep ypaHa, a BO BTOpOM - MHOroaapSI.({HbiMH 

HOH8MH KHCnopoaa, HeOHa, cepbl, aproaa, K8JlhUHSI 1 XpOMa, 

repMaHHSI, KpHnTOHa, KCeHOHa noa pa3HbiMH yrnaMH Ha 

yCKOpHTene na6opaTOPHH Sl.({epHbiX peaKUHH OYI .HYI. 8 Hep

rHSI HOHOB H3MBHS1Jl8Ch OT 1 ,({0 6 MaB/HyKJlOH. YfaBeCTHO, 

qro npH npOXO)!{.({eHHH qepe3 nOJlHMep TSI)!{eJlOH 38pSI)!{eHHOH 

qaCTHUbl B.({OJlh ee TpaeKTOpHH MaTepHan o6paaua CHJlhHO 

aecrpyKTHpyeTCSI H MO)!{eT 6b!Th yaaneH o6pa60TKOH COOT

BeTCTBYIDWHMH Tp8BHTeJlSIMHo nnSI TOrO, qT06bi 6bin BH.({eH 

cnea qaCTHUbl B nOJlHMepe, He06XO.({HMO, qro6bi CKOpOCTh 

TpaBneHHSI caMoro nonHMepa 6bina aaaqHTenhHO Hlf)!{e 

CKOpOCTH TpaBJleHHSI ero aecrpyKTHpOB8HHOH qaCTHo no 

TeopeTHqeCKHM .({8HHhlM 1 pa3Mephl aecTpyKTHpOBBHHOH o6-

Jl8CTH .({JlSI O.({HOrO H TOrO )!{e nOJlHMepa 38BHCSIT OT 

aaeprHH H sapgaa qacTHU H Kone6nroTCSI B pail:oae 50 -

100 aarcrpeM /4/ • 
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B KaqecTBe TpaBHTeneii HCnonhaoBanHCh: 

1) H8CbiWBHHbiH paCTBOp nepMaHraHaTa K8JlHSij 

2) 25%-Hb!H paCTBOp nepMaHraHaTa K8JlHSI B 10%-HOM 

BO.({HOM e.({KOM HaTpe; 

3) 20%-HbiH paCTBOp e.({KOrO HaTpa; 

4) 25%-HbiH paCTBOp nepMaHraHaTa K8JlHSI B 20%-HOH 

BO.({HOH cepHOH KHCJlOTe. 

KHcnoTHbiil: TpaBHTenb aan oTpHuarenhHbiH peaynhTaT. 

npoaon)!{HTenhHOCTh TpaBJleHHSI BaphHpoBanacb OT 7 
ao 120 q npH TeMneparype 90-110°C. TpaBneHHe ocy

mecrBnSinH B Te<j:lnOHOBOM CT8KaHqHKe C 38BHHqHB8IDWBHCSI 

KpbirnKoii, o6ecneqHBaromeii repMeTHqaocrh. H a6nroaeHHe 

H H3MepeHHe XapaKTepHCTHK TpeKa npOBO,({HJlOCh C nOMO

WbiD onTHqecKoro MHKpocKona MEH-3 c yBenHqeHHeM OT 

100 ao 1350X. npH HSyqeHHH perHcTpHpyromHx CBOMCTB 

.({eTeKTOpOB onpeaeJlSIJl8Cb a<j:l<j:leKTHBHOCTb perHCTp8UHH 

<j:lToponnaCTOB 1 .({JlSI 8TOro B KaqeCTBe MHWeHH HCnOnh3o

B8JlCSI roqao K8JlH6pOB8HHbiH TOHKHH CJlOH ypaHa 

(12,5 MKrlcM 2 ) • KoarponhHbiM cnoeM cny)!{Hna cnroaa 
MyCKOBHT, 8<j:l<j:leKTHBHOCTb perHCTpaUHH OCKOJlKOB aeneHHSI 

Mep KOTOpoii XOpOillO H3BeCTHa H 6JlH3Ka K 100%-il:. 

nnSI onpeaeneHHSI noporOBOH qyBCTBHTeJlbHOCTH 6biJlH no

CTpOeHbl pacqeTHbie KpHBbie 138BHCHMOCTH yaenhHbiX no

Tepb aaeprHH or THna H aaeprHH qac THU I 51 ( p H c • 1 ) • 

no H3MeHeHHID BH.({a qaCTHU H HX 8HeprHH (c nOMOWbiD 8JliD

MHHHeBbiX nornoTHTeneii) onpeaenSinHCh MHHHManbHbie no

TepH 8HeprHH qacTHU, npH KOTOpb!X yaanOCb C noMOWbiD 

Tp8BJleHHSI B YK838HHbiX pe)!{HM8X nonyqHTb BH.({HMOe B 

onTHqeCKHH MHKpOCKOn H306pa)!{eHHe TpeKa qaCTHllbi. 

Ha pH c. 2 npHBeaeHbi MHKpo<j:lororpa<j:lHH rpeKOB paa

nHqHbiX HOHOB c aaeprHeii 1 MaB/HyKnoa B <j:lroponnacTax 

paanHqHbiX THnoB. XapaKTepHCTHKH aeTeKTHpyromHx cBoiicTB 

HCCJle.({OB8HHb!X BH.({OB <j:lToponnac TOB npHBe.({eHbl B T 8 6 Jl H ll e. 

KaK BHaHo H3 npHBeaeHHbiX aaHHbiX, B KaqecTBe ae
TeKTopoB 38pSI)!{BHHb!X qaCTHU MOryT 6b!Th HCnOJlh30B8Hbl 

BCe MapKH <j:lToponnaCTOB 38 HCKJlroqeHHBM <f>-4ME, non
HOCTbiD <j:lTOpHpOBBHHOrO nOJlHMepa, coaep)!{aWero TOJlhKO 

aTOMbi yrnepoaa H <j:lropa. 
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8! 

80 
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!2,5 

CneRTp ~ TpeROB 
o~eB.& xopomHA, BB.n Tpe. 
ROB J,ltOBJieTBOplil'l' • CBJI&o 
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r, r~~c, roo trae 
IT,r 0c, roo ~ac 
m,roo c, 120 ~ac 

~2 I,fffd°C, 8 trae 
n.264 IT. c • 28 qac 

roo r2, 5 4~60 

ib-42A r,roogc, 9 ~c 
IT, cr! 0C, 9 ~c 
m, 99 C, 74 ~c 

84,4 -"-

ib-42B r,roogc, 9 ~ac 

~: ~og: ~4~ roo -"-

ib-42B r,roogc, 9 trae 
IT, 970C, 9 trae 
m, 99 c, 74trae 

-"-93 

lli-42JI 0 I, I000C, 9 'laC 
IT, 970C, 9 trae 
m, 99 c, 74 ~c 

roo -"-

~ I, 100°C, 9 qac 62,4 -"-

X) I - HaCHille.HH!iil p8CTBOP Kr.tnO 4 , 

II - HaCHilleiiiii:dt DteJIO'q!f(Jji pacTBO P Kr.tnO 4 . 

ID - 20% BO,JUIWl p8CTB0p NaOH. 
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TpeKoB ReT 

neTeRTOp xopomHA, Ha 
noBepxBOCTH BCTpe'la
ll'l'CH TpeliiHBii 

neTeRTOp xopomHft 

" n 

" n 

n n 

n " 

HaHnyqwHe 3HaqeHHH 3~~eKTHBHOCTH perHcTpaUHH rro

Ka3anH o6pa3Uhi ~ToporrnacTOB MapoK <P-42, ct>-2M, cf>-40, 
cf>-23. flopor qyBCTBHTenhHOCTH HCCne]lOB8HHbiX o6pa3UOB, 

KaK Cne]lyeT H3 rronyqeHHhiX pe3ynhT8TOB, oqeBHJlHO, 38-

BHCHT oT crpoeHHH 3neMeHTapaoro 3BeHa rronHMepa 16 1. 
TaK, corronHMephr OllHHaKosoro 3neMeHTHoro cocraaa, 

4JToporrnacThi ct>-2 H ct>-40, o6naJla10T pa3nHqHhiM poporoM 

'iYBCTBHTenhHOCTH: HaH60nblliHM y cf>-40 H H8HM8HblliHM 

y cf>-2. OcTanhHhre 4JToporrnacThi 38HHM810T rrpoMe:>KyToq

aoe rrono:>KeHHe. 
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nng HSy'l:eHHSI BnHSIHHSI MOneKynSipHOH MaCChi Ha pe
I"H:CTpHpyromyro cnoco6aocTb <PToponnacToB 6hrnH acnonb
soBaHhi o6paSUhi c:l>-42, ci>-2M, ci>-2MEA, c:l>-2, HSI"OTOB
neHHhie HS pasnH'l:HhiX <lJpaKUHH C ySKHM MoneKynSipHo
MaCCOBhiM pacnpeaeneHHeM. 

flony'l:eHHbie ,llaHHbie CBH:.Q,eTenbCTByiOT 06 ynyqmeHHH 
aeTeKTapyromeH: cnoco6aocTa c:l>-42, c:l>-2, ci>-2M, ci>-2MEA 
C yBenH'l:eHHeM MOneKyngpHOH MaCChi, Ha6nroaaeTCSI TaK)!{e 
ynyqmeHHe Ka'l:eCTBa TpeKOB: TpeK CTaHOBHTCSI MeHee 
"noxMaThiM", nyqwe coxpaageT reoMeTpH'l:eCKae pasMephi 

H <lJopMy • Y CTaHOBneHHaSI SaBH:C H:MOCTb, O'l:eBH:.llHO, CBSISaHa 
C yBenH'IeHHeM paSHHUhi B CKOpOCTH TpaBneHHSI BhiCOKO
MOneKynSipHOH (caM nonHMep) H ,lleCTpyKTH:pOBaHHOH B.llOnb 

TpeKa qacTH nonHMepa. 
C uenbiO HSy'l:eHHSI BnH:SIHHSI KpHCTannH'l:HOCTH <lJropo

nnaCTOB Ha HX aeTeKTHpyromyro cnoco6HOCTh 6hrnH nony
'l:eHhi o6pasuhr <PToponnacTa-2, pasnH'IaiOmHeCSI no coaep
*aHHIO KpHCTannH'IeCKOH <lJaSbi B 1 ,5 - 2 pasa. I1s nony
'l:eHHhiX ,llaHHhiX MO)!{HO C,llenaTb BhlBO.ll, 'ITO yBenH'l:eHHe 
coaep*aHHSI KpHcTannwqecKOH <Pashr Bne'l:eT sa co6oii 
TOnbKO yBena'l:eHHe npoaon)!{HTenhHOCTH npouecca TpaB
neHaSI. ci>OpMa TpeKOB onpo6oBaHHhiX o6paSUOB He SaBH:CH:T 
OT H:X KpH:CTannH:'l:HOCTH. flO-BR.llH:MOMy, yBena'l:eHae 

aMop<lJHOH 4Jasw 6naronpaSITCTByeT npOHH:KHOBeHH:IO TpaBa
TenSI B o6paseu, 'ITO a o6nerqaeT (ycKopSieT) npouecc 

TpaBneHH:SI. 
bhrno npoBepeHo BnH:SIHae TepMOOKacnaTenbHOH ae

CTpyKuaa Ha Ka'l:eCTBO ,lleTeKTOpOB. C 8TOH uenbiO o6paSUbl 
<PToponnacTa ci>-2M ( c:l>-2) ao o6nyqeaaSI 6hrnH nporpeThi 
aa Bosayxe npa 125°C B Te'l:eHae 8 qacoB. TpaBneaae 
o6ny'l:eHHhiX nocne TepMOCTapeHaSI o6pasuoB noKasano, 
'ITO BH:.ll TpeKOB peSKO MeHSieTC SI: ORR C TaHOBSITCSI "nox
MaThiMH:", acKa)!{eHHOH <PopMhi. MexaaasM aToro npouecca 
He COBCeM SICeH, HO MO)!{HO npeanonO)!{H:Th, 'ITO naponas 
<PToponnacra ci>-2M ( c:l>-2) npaBO.llRT K noSIBneHHIO B nona
Mepe 6onbWOI"O KOna'l:eCTBa .llBOHHhiX conpSI)!{eHHhiX CBSISeH 
- C=C-C=G-, KOTOphre oKaShiBaiOTCSI, o'l:eBa.llHO, MeHee CTOH
KH:Ma K ,ller"ICTBH:IO SapSI)!{eHHhiX 'l:aCTH:U H: TpaBH:TenSio 
B pesynhTaTe aa6nroaaeTCSI o6pasoBaaae paSMhiThrx, He-
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'l:eTKax TpeKoB, a o6maii <Poa o6pasua pesKo TeMHeeT. Ha 
p a c. 3 npeacTaBneHhi MH:Kpo<tJororpa<tJaa cneaoB aoHOB Kce
HOHa, saperacTpapoBaHHhiX B aenporpeThiX (a) a nporpeThrX 
(6) o6pasuax <PToponnacra c:l>-2, ci>-2M, c:l>-42. 

06pasuhr <ProponnacToB c:l>-2, c:l>-42, c:l>-2 M a c:l>-40 6hr
na HCnhiTaHbl Ha XH:MH'l:eCKylO CTOHKOCTb K KOHUeHTpapo
BaHHhiM KH:CnOTaM ( conSIHOH, cepHOH, <lJTopac TOBO.llOpO.llHOH, 
asoTHoii), menoqaM (HaTpaeaoH: a KanHeBoii), opraHa'l:e
CKRM paCTBOpHTenSIM ( aueTOH, 'l:eThipexxnopHCThiH yrnepo.ll, 
UHKnoreKcaaon, Tony on, .llHOKCaH, nponwnoBhiH cnapT). 06-
pa6oTKa <lJroponnacTOB npOBO,llHnaCb npH KOMHaTHOH TeM
nepaType B Te'l:eHHe 144 qacoB, nocne qero npoBepSincg 
BeC H I"eOMeTpH'l:eCKHe paSMephi o6pasua. nanee o6paSUhl 
nO.llBepranHCb o6ny'l:eHHIO H TpaBneHHIO, KaK OnHC8HO BhiWEio 
CBOHCTBa <lJTopononHMepOB H: .lleTeKTOpOB Ha HX OCHOBe 
He H:SMeHHnHCb, Sa HCKniO'l:eHH:eM CBOHCTB o6paSUOB c:l>-2, 
c:l>-42 H ci>-2M, o6pa6oTaHH:VX aUeTOHOM (paCTBOpH:nHCb). 
Dpa acnonbSOBaHaa HCcneayeMhrx <PropnonHMepoB B Ka
qeCTBe ,lleTeKTOpOB Sapg)!{eHHhiX 'l:aCTHU 6onbWOe BHH:MaHae 
He06XO.llH:MO yaenSITb COCTOSIHH:IO noBepXHOCTH o6paSUOB, 
TaK KaK TpeiUHHhi, uapanaHhi, BKniO'l:eHH:SI sarpy.llHSIIOT npo
CMOTp. 

Ehrno OTMe'l:eHo yBenH'l:eHae CKopocTa rpaBneHHSI a 
HSMeaeaae anaHhr a <PopMhi TpeKoB, pacnono*eHHhiX B ua
panaaax. flocne.llHee, O'IeBH:.llHO, CBSISaHO C HSMeHeHH:eM 
CTPYKTyphr o6pasua. Ha p a c. 4 npeacTaBneaa MHKpo<Poro
rpa<lJag cne.llOB HOHOB KCeHOHa, SaperH:CTpH:pOB8HHhiX B 
uapanaae <PToponnacra c:l>-42. BpeMSI rpaBneHaSI TpeKOB 
B uapanaae saa'l:aTenbHO Meabwe, 'l:eM no ocTanhHOH nno
maaa. 

TaKaM o6pasoM, B pesynbTaTe 8KcnepHMeHTOB 6hrna 
ycTaHOBneHa BOSMO)!{HOCTb H:CnOnbSOBaHH:SI ¢ToponnaCTOB 
B KaqecTBe aeTeKTopoB sapg)!{eHHhiX qacrau. Paspa6o
TaHHhre pe)!{H:Mhi TpaBneHaSI o6ny'l:eHHhiX <ProponnacToB nos
BonSIIOT BhlSIBnSITb TpeKH: sapSI)!{eHHhiX 'l:aCTH:U H: ycanaBaTb 
H:X .llO paSMepOB 0 BH:.llH:MhiX B onTH:'l:eCKOM MH:KpOCKOne. 
flOBhlWeHHe MOneKynSipHOH MaCChl rronaMepOB ynyqwaeT 
Ka'l:eCTBO .lleTeKTOpOB, a CHH)!{eHae KpHCTanna'l:HOCTH: <lJropo
nnacTa o6nerqaeT npouecc rpaBneHaSI. Dopor 'l:YBCTBH
TenhHOCTa ¢roponnaCTOB c:l>-1, c:l>-2, ci>-2M, c:l>-42, c:l>-23, 
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IP-26, IP-30, IP-40, IP-10, IP-100 K 3apsnKeHHbiM qacTnuaM 

ne:>KHT a HHTepsane oT 7 llO 20 MaB•cM 2 IMr B 3asncn

MOCTH OT TUna nonnMepa, 'ITO n03BongeT npOBOilHTb llHC

KpHMHHaUHIO 3apg:>KeHHbiX qaCTHU 1 noll6Hpag onpeJleneHHbiH 

Tun ifJToponnacTa. 

Pa3pa6oTaHHhiH Knacc lleTeKTopos HMeeT HH3KHH co6-

CTBeHHbiH ifloH JlengiUHXCg gllep, nOSTOMy HX MO:>KHO HC

nonb30BaTb B ycnOBI:fgX BbiCOKOI"O HeHTpOHHOI"O ifloaa, 'leM 

OHH Bbii"OilHO OTnH'IaiOTCg OT JleTeKTOpOB H3 KBapua, 

CniOilbl H CTeKna, y KOTOpbiX C06CTBeHHbiH ifloH Ha HeCKOnb

KO nopgaKOB Bblllleo 

8biCOKag XHMH'IeCKag CTOHKOCTb ifJToponnacTa n03BOngeT 

pei"HCTpHpOBaTb C06biTHg Jleneang B Cl:fnbHO arpeCCHBHbiX 

cpeJlaX C BbiCOKOH aiflifleKTHBHOCTbiO. 

IPToponnacTOBbie JleTeKTOpbi MOI"YT 6biTb ncnonb30BaHbi 

B KOCMH'IeCKHX 3KCnepHMeHTaX no H3y'leHHIO Tg:>Kenoii KOM

nOHeHTbl KOCMH'IeCKHX nyqei\:, pallH06HOnOI"HH, ifJH3H'IeCKHX 

SKCnepHMeHTaX, npOBOill:fMbiX Ha YCKOpHTengx H gaepHbiX 

peaKTopax. 

B 3aKniO'IeHHe aBTOpbi Bblpa:>KaiOT rny6oKyiO npH3HaTenb

HOCTb 10 .A.naalllHHy, H .H .JiornHosoii, JI • .H.MallopcKoii 3a 

H3I"OTosneHHe H npellCTasneHHe B Hallie pacnopg:>KeHHe 

6onbllloro 'IHcna o6pa3UOB ifJToponnacTos, a TaK:>Ke 3a no

ne3Hbie COBeTbl H o6cy:>KJleHHg. 

ABTOpbl 6nai"OJlapgT r.H.!Pneposa l:f IO.U.OraHeCgHa 38 

nOCTOgHHOe BHHMBHI:fe K pa6oTe, a TBK:>Ke KOnneKTHB UHK

noTpOHa Y-300 3a noMOIUb s npoBelleHHH aKcnepHMeHTOB 

no o6ny'leHHIO ll€TeKTOpOB 3apg:>KeHHblMH qaCTHUaMH. 
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Puc. 1. 3aBHCHMOCTH YllenbHoii noTepn aHeprHH oT aHep

I"HH HOHOB. 
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PRe. 2a. MRKpoilJoTorpaqJH:R eneaoa HOHOB e aaeprHeii 
-1 MaB/HyKnoa a ilJToponnacTax <t>-2M (yron axoaa a 
nnaeTHK HOHOB KeeHOHa - 45°) H <f>-42 (yron BX0ll8 B 
nnaeTRK HOHOB KeeHOH8 - 45°). YaenHqeHHe 1800X. 

12 

+ PRe. 26. MRKpoilJoTorpailJHH eneaoa HOHOB e aaeprReii: 
-1 MaB/ HyKnOH a ilJToponnaeTax <t>-40fl ( yron axoaa a 
nnaeTHK HOHOB KpHnToHa - 60°) R 4>-30 (yron axoaa a 
nnaeTHK HOHOB Keeaoaa - goo}. YaenRqeaRe 1800X. 
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Puc. 2a. MuKpotfloTorp8tfluu cneaoa uoaoa c aaeprHeii 
- 1 MaB I HyKnoa a tflToporrJ18CT8X <t>-23 ( yron BXOJ:\8 
B ITJ18CTHK UOHOB XpOM8 - 45°) U <f>-23 (yf'OJl BXOJ:\8 B 
rrn8CTHK uoaoa KpunToHa - 30°). YaenRqeaue 1800X. 

14 

T 

' .. At')/f\ ~ I I 

.,. ~ ·f4 ·- .. ·~ , ' 
. . .. A'\ 
/' ~~ ,, 't " . 

"· 

«
: .... /~· ... ~. ·J:,h .. ·"; - • 

. "' •• 'ft' 
. .l ' "~ 

44~.· ,._. ~4~ r 
• ~ ~·.·~. .· f .,~. . I 44A 

I. '14f /~~ 
•. t • • • '.I ~~~ ·~ 

Puc. 2r. MuKpotfloTorp8tfluu cneaoa uoaoa c aaeprHeii 
-1 M aB I HyKnoa a tflToporrn8CTax <t>-1 ( yron axoa8 B 
ITJ18CTHK UOHOB KpUITTOH8 - 30°) U <f>-10 (yron BXOJ:\8 
B nn8CTHK uoaoa xpoM8 - 45°). YaenRqeaue 1800X. 
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PHc. 2.u. MHKpocpoTorpa<IJHst cne.uoa HOHOB c aHeprHeii: 
-1 MaB/HyKnoH B <IJToponnacTe ¢-100 (yron axo.ua B nna
CTHK HOHOB KCeHOHa - 45°). YaenHqeHHe 1800X. 

PHc. 3a. MHKpo<IJoTorpa<IJHH cneaoa HOHOB KCeHoHa c aHep
rHeii -1 MaB/HyKnoH, aaperHCTpHpoaaHHhiX B HenporpeThiX 
(I) H nporpeTbiX (II) a reqeHHe 8 qacoa npH 125°C o6pa3-
uax ¢oToponnacTOB ¢-2 (yron axoaa HOHa a nnacTHK - ~ 
450). Yaem~:qeHHe 1800X. r 
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P11c. 36. MHKpo4JoTorpa4J lflf cneJlOB HOHOB KCeHoHa c 9Hep
I'Heit- 1 M9B/HyKnoH, 3aperl1CTpHpoBaHHhiX B aenporpeThiX 
(I) H nporpeThiX (II) B re"'eHife 8 qacoB npli 125°C o6-
pa3uax tlJToponnacroB ¢-2 (yron BXOJla lfOHa B nnaCTifK -
45°). YBenlf"'8Hife 1800X. 
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P11c. 3B. MHKpo4Jororpa4JHH cneJlOB HOHOB KCeHoHa c 9Hep
I'Heit- 1 M9B/ayKnoa, 3aperHcTpHpoBaHHhiX B aenporpeTbiX 
(I) H nporpeThiX UD B re"'eHHe 8 qacoB npli 125°C o6-
pa3uax tlJToponnacTOB ¢-42A (yron BXOJla lfOHa B nnacTHK -

60°). Y Benlf"'8Hife 1800X. 
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P ~rc. 4. MHKpo<PororpaqmSI cnenos ~roHOB KceHOHa c sHep
rHeii- 1 MsB/HyKnoH, aaperncrpHposaHHbiX B uaparrHHe 
<Proporrnacra <t>-42, yron sxona ~roHa B rrnacTHK - 30°. 
YsenHqeH~re 1800X. 
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