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AAre3aTop/l/ KonneKn1BHoro ycKOPHTeJlR TR>KeJlbiX HOHOB KYH1-20 

npeACTaBJlReT co6oi1 KOMnJleKC YCTPOHCTB, npeAHa3Ha4eHHbiX AJlR <)lop

MHPOBaHHR, C>KaTHR 1-1 npeABapHTeJlbHOrO YCKOpeHHR 3JleKTPOHHbiX KOJlel..l. 

DAHHM 1-13 .Ba>KHbiX ero ycTpoi1cTB RBnReTCR cHnoeoi1 6noK, o6"beAHHRIOU\Hi1 

B ce6e PRA (j>yHKI.IHOHaJlbHO pa3Jli-14HbiX Y3JlOB, COCTaBJlRIOU\HX B coeo

KynHOCTI-1 6a30BY~ KOHCTPYKI.IMIO aAre3aTopa. noebiWeHHaR 1..1MKJli-14HOCTb 

/AO 20 f1..1/ pa60Tbl YCKOPHTellR 1-1 B03HHKaiOU\He npM 3TOM BbiCOKMe Ten

JlOBble 1-1 MeXaHH4eCKHe Harpy3KH C03AaiOT HanpR>KeHHble YCJlOBHR pa6o

Tbl BCeX Y3JlOB CHJlOBOrO 61lOKa, 1-1 pa3pa60TKa MX CTaHOBHTCR CJlO>KHOH 

TeXHM4eCKOH 3aAa4ei1. B AaHHOi1 pa6oTe paCCMOTpeHbl KOHCTPYKTHBHble 

OCo6eHHOCTH CMJlOBOrO 6JlOKa, AeTaJlbHO OnHCaHa MeTaJ1JlM4eCKaR KaMe

pa KaK Ha rpy>KeHHbiH 3JleMeHT KOHCTPYKI.IHH, ,onpeAellf=tiOU\aR AOJlroepe
MeHHYIO pa6oTy cHnoeoro 6noKa Ha ycKOPHTene KYT~-20. 

CI-1JlOBOfl 6J10K 

npM pa3pa60TKe CMJlOBOrO 6JlOKa aAre3aTOpa /p MC. 1/ npHMeHeH 

<)lyHKI.IHOHaJlbHO-y3JlOBOH MeTOA KOHCTpyMpOBaHHR, OCHOBaHHbiH Ha pa3-

~eJleHHH OJlOKa Ha $YHKI..IMOHaJlbHO 3aKOH4eHHble 4aCTH, n03BOJlRIOU\MH 

HenpepbiBHO COBepWeHCTBOBaTb BeCb 6JlOK 6e3 KOpeHHbiX H3MeHeHMH 

CXeMbl nOCTpOeHHR 1-1 KOHCTPYKI.IHH aAre3aTopa. TaKHMM 4aCTRMH RBJlR

IOTCR KaMepa B 6JlOKe >KeCTKOCTH, CTanenb, COCTORU\HH M3 ABYX OAM

HaKOBbiX 4aCTei1, M AOnOllHRIOU\He ero KOHTei1Hepbl IV CTyneHei1 C>KaTMR 

H rpaAMeHTHOrO COJleHOHAa. Ceoeo6pa3HbiM KOHCTPYKTHBHbiM 31leMeHTOM 

RBJlReTCR HaXOARU\aRCR Me>KAY KaMepoi1 H CTaneneM >KMAKOCTHaR npo

C1lOi1Ka / 2/, BblnOJlHR~ll\aR OAHOBpeMeHHO <)lyHKI.IHH CHM>KeHHR TenllOBbiX H 

AHHaMH4eCKMX Harpy3oK. CTanenb 1-1 KOJlbi..IO >KeCTKOCTM KaMepbl H3ro

ToeneHbl M3 CTeKJlOTeKCTOJlHTa KaK HaH6onee np04HOrO M CTa6M1lbHOrO 

eo epeMeHH nnacTMaccoeoro MaTepHana, HMeiOT enaro3ali\MTHoe noKpbiTMe. 

B CMllOBOM 6noKe npeAYCMaTpMeaeTcR ycTpoi1cTeo AllR IOCT~1POBKM M 

>KeCTKOH <)lHKCai..IHM MeAMaHHOi1 nJlOCKOCTH H OCH KOHCTPYKI.IHM, CJleAOBa
TeJlbHO, KaMepbl M KaTyweK,(j>MKCHpyeMbiX B COCTaBe 6JlOKa OTHOCMTeJlbHO 

6a30BbiX ocei1 YCKOPH~ellR C T04HOCTbiO 0,5 MM. 

ATMOC(j>epHoe AaBJleHHe Harpy>KaeT KaMepy CTaTH4eCKH. noA B03-

Aei1CTBMeM HMnyJlbCHbiX MarHMTHbiX nonei1 CTeHKH KaMepbl nOABepraiOTCR 
BH6pal.(MOHHbiM H TenllOBbiM Harpy3KaM. ~HAKOCTb, CMa4HBaR CTeHKH 

KaMepbl H CTanenR, npMBOAMT K nepepacnpeAeneHHIO CHJl, AeHCTBYIOU\HX 

Ha CTeHKH KaMePbl, H yBeJlM4MBaeT Macey, BOCnpHHHMaiOU\YIO AMHaMM-
4eCKHe Harpy3KM. 3Ha4HTeJlbHO yMeHbWaiOTCR aMnJlHTYAa KOJle6aHMH 

"' AMHaMH4ecKHe Harpy3KH cTeHoK KaMepbl. B pe3YllbTaTe npoToKa >KHA
KOCTH 06ecne4HBaeTCR HOpMaJlbHbli1 TenJlOf3_~0- Q~)I(Mio1_ ,~aMepbl. 
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PHc. I. CHJIOBOII onoK c KaTymKaMH MarHHTHOII CHCTeMbJ: 
I - KaMepa; 2 - oJIOK ~ecTKOCTH; 3 - CTanenb; 4 - *HA
KOCTHaH npOCJIOIIKa; 5 7 9 - KaTyillKH MarHHTHOI! CHCTeMbJ; 
10- KOHTeHHep; II - ycTpollcTBO .PaCTH~eHHH naTpy6KoB. 

KAMEPA 

K KaMepe KaK ycTpo~cTey, C03Aa~~eMy onpeAeneHH~e $~3~4ecK~e 
YCnOB~H np~ $OpM~pOBaH~~ 3neKTPOHHO-~OHH~X KOne~, npeAoHBnR~TCH 

cneAY~~e TpeGoeaH~H: 
1/ 060n04Ka KaMep~ - He$eppoMarH~TH~H TOHKOn~CTOBO~ MeTann 

c B03MomHo 6onbW~M 3neKTpoconpoT~BneH~eM /3/; 
2/ ~3MeHeHHe aKc~anbHO~ anepTyp~ KaMep~ nponop~~oHanbHO ee 

PaAHYCY /3/; 
3/ HeCHMMeTp~H anepTyp~ KaMep~ OTHOC~TenbHO MeAHaHHO~ nnOCKO

CTH MarH~THO~ C~CTeM~ - 2%; 
4/ B03MomHOCTb nony4eH~H e KaMepe eaKyyMa- 2-10-9 Top, 

K KaMepe TaKme npeAoHBnH~TCH Tpe6oeaH~H AnHTenbHO~ pa6oTocnoco6-
HOcT~. 

Ha npoTOTHne I<YT~/nKYT~/paHee Hcnonb3oeanacb ceapHaR KOHCTpyK
~~H KaMep~ H3 TOHKOnHCTOBO~ CTanH 12X18H9T CO C$ep~4eCKHM~ CTeH
KaM~ H BOrHyTO~ TOpOHAanbHO~ o6e4a~KO~/pHc.2a/.C04eTaH~e H~3KHX 
MeXaHH4eCK~X ~ pe3~CT~BH~X xapaKTep~CTHK MeTanna He n03BOnHnO 
Hcnonb30BaTb 3TY KaMepy Ha KYT~-20 /Ta6n.1/.MaTepHan H KOHCTpyK
~HR HOBO~ KaMepbl 6onee nonHO OTBe4a~T QH3~KO-TeXHH4eCK~M Tpe6oea
H~RM,npeAoRBnHeM~M K He~.KaMepa,npHMeHHeMaH Ha KYT~-20,e~nonHeHa 
~3 n~cToeoro THTaHoeoro cnnaea OT4-1. KoHCTPYKTHBHO oHa npeA
cTaenHeT co6o~ o6oeM, o6pa3oeaHH~~ c$epH4eCKHM~ cTeHKaMH ~ e~

nyKno~ TOPO~AanbHO~ 4aCTb~, a TeXHOnOrH4eCKH COCTOHT H3 ABYX 
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PHc.2. <llopMa KaMepbl: 
HYTOH ooe~aHKOil; 6 -
OOe~allKOi'i. 

--~; £ 

a - c Bor
e BbinYKJIOH 

PHc. 3. 3neMeHT nop;secKH KaMepbl: 
I - KaMepa; 2 - rpeoeHKa; 3 -
paCTHXKa; 4 - BHHTOBaH napa; 
5 - OJlOK EeCTKOCTH. 

CHMMeTpH4H~X WTaMnyeM~X 4aCTe~, 

ceapHeaeM~X e MeA~aHHo~ nnoc
KOCTH /pHc.26/. 8~6op B~nyKnO~ 

$OPM~ TOPO~AanbHO~ 4aCTH n03eo
nHn YMeHbWHTb Ce4eHHe KaMep~, 
Ha KOTOpoe MexaHH4eCKH B03Ae~
CTBYeT aTMOC$epa, OTKa4HBaeM~e 
o6oeM H noeepxHoCTb MeTanna, a 
TaKme AnHHY BaKYYMH~X ceapH~x 
weoe. rbny4aeMoe B KaMepe Aae
neHHe - HHme 2-lo-9 Top. B pa~o

He nepeXoAa TOP014Aan~HO~ H Ct!>ep!l14eCKO~ noeepXHOCTe~ npHBapeHbl 
rpe6eHKH, o6pa3y~He T-o6pa3H~e coeAHHeHHH, yc~n~ea~~He Topo~

AanbHY~ 4aCTb /pHc.3/. PerynHpyeM~MH BHHTOB~MH napaMH 4epe3 
rpe6eHKH KaMepa yCTaHaBnHBaeTCH B KOnb~eBOM 6noKe meCTKOCT~ OT
HOCHTenbHO ero MeAHaHHOH nnOCKOCTH H OCH C T04HOCTb~ 0,5 MM. 
KaMepa, pa3Me~eHHaH e 6noKe mecTKOCTH, - $yHK~HOHanbHO 3aKoH-
4eHH~~ nacnopTH3YeM~~ y3en cHnoeoro 6noKa aAre3aTopa /pHc.4/. 
CneAyeT OTMeT~Tb, 4TO T~TaHOB~e cnnaB~, HMe~~e cy~eCTBeHH~e 
npeHMy~eCTBa no QH3HKO-MeXaHH4eCKHM xapaKTepHCT~KaM nepeA He
¢eppoMarHHTH~M~1 CTanHMH, OTHOCHTC.R K Knaccy TPYAHOo6pa6aT~BaeM~X 
/Ta6n. 1/. PeweHHe 3aAa4 wTaMnOBKH 4acTe~ KaMep~ Heo6xoA~M~X pa3-
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HaHMeHOBaHHe 
rroKa3aTeneii 

J1JIOTHOCTb y • 10-3, Kf'/M-3 

TerrnorrpOBO,ll;HOCTb .\, BT M-1 , °C 

Ko3~~H~HeHT nHHefiHoro pacwHpe
HH.R a-106, I °C/-l 

Yp;enbHa.R TerrnoeMKOCTb C, 
,Ul!< Kr-1. °C 

Yp;enbHOe corrpoTHBneHHe 
p· 10 6·, OM·M 

flpep;en TeKy<reCTH a02, Mila 

npep;en rrpO'-lHO C TH a B , MTia 

Mop;ynb yrrpyrocTH E.Jo-4 ,Mlla 

0THOCHTenbHOe yp;nHHeHHe,% 

HapKa 

12XI8119T 

7,9 

15, I 

17,2 

494 

0, 72 

220 

500 

20,2 

40 

MaTepHa.na 

OT4-I 

4,55 

9,64 

8,6 

502,8 

1,1 

500 

700 

II 

20 

Ta6mn.1a I 

BT-20 

4,45 

7,96 

8,8 

548,9 

1,8 

900 

1100 

12 

10 

Mepos 
HOCTb 
1.1ecca 

~ $opM~ ~ nocneAY~~ero ee ~3roTosneH~R onpeAenRno B03Mo*
C03AaH~R KaMep~. OnT~ManbHOH TexHonor~4eCKOH cxeMo~ npo
$OpMoo6pa3oBaH~R 4aCTe~ KaMepbl CTana CXeMa WTaMnOBK~-BbiTR)I(-

..., ~- -- ---· ....,. ____ ,,,,,,,,,, _,,_,,,... ..... ,,......,,, ........ ,,,,...,.."?'IJI" ..... I":, lo.,...,,..,..,,AIIr'lo 
IIJIU\,."Ur'l VOIVIVP"r' >J.,._._,,,-,,,..,,.., ''J""'''_._,,,...,,, ,,._. ,, __ ,,,_. ··-·r-· -,-· 

I!JTaMnOBKa np0~3BOA~naCb B HeCKOnbKO 3TanOB C Me*onepali~OHHbiM sa·· 
KYYMHWM OTM~rOM. MHOrOKpaTHW~ BaKyyMHW~ OT*~r 4aCTe~ KaMep~ no 
cne1.1~anbHOMY pe*~MY ~ nocneAYI'l~ee TpasneH~e ~cKnl04~n~ HaCbl~eH~e 

MeTanna BOAOPOAOM ~ CHRn~ C nosepXHOCT~ nOCTOPOHH~e BKn~4eH~R 

~ OK~cnw npoKaTa, 4TO Ba)I(HQ AnR coxpaHeH~R BaKyyMHWX ~ MeXaH~-

4eCK~X CBO~CTB cnnasa. BB~AY B~COKO~ aKT~BHOCT~ CBap04HO~ 30Hbl 
~ 6onbw~x noBOAOK MeTanna csapKa senacb B *eCTKOM cTanene, 
npeAYCMaTp~BaiO~eM MeCTHYIO aproHo3a~~THYIO cpeAY· 

PAC4ETW H PE3YnbTATW TEH30H3MEPEHHA 

KoHCTPYKT~BH~e ~ TexHonor~4ecK~e Tpe6osaH~R K KaMepe onpe
Aen~n~ cneAyiO~~e ~cXOAHble AaHH~e AnR ee pac4eTa: 
- paA~YC KaMepbl RK = 460 MM; 

M~H~ManbHaR anepTypa KaMepbl a= 50 Mt~; 

Ton~~Ha MaTep~ana KaMepbl S = 0 , 8 MM; 
4~Cno 3neMeHTOB nOABeCK~ /rpe6eHOK/ n = 60. 

Pac4eTHaR cxeMa /p~c.5/ 6blna Bbl6paHa B npeAnono*eH~~,4TO KOH
CTPYKLI~R nOABeCK~ He BHOC~T ~3r~6a10~~X MOMeHTOB B o6on04KY KaMe
pbl, 

4 

a 

§ 
a: 

PHc.4. KaMepa a 
6noKe )l(eCTKOCTH. 

15 

110 

125 

I 

~ 
R20 

PHc. 6. reoMeTpH.R KaMepbJ c xa
paKTepHbJMH TO<rKaMH I a/, rrepe
xop; "c~epa-rraTpy6oK"/6/, rrpH
H.RTbJe 0603Ha<reHH.R /B/. 

I 

I 

I 

I 

I 

60 

85 

110 

161 

23 

a 

reoMerp. n~~Hti4HIII 
TtopMII 

\ 8.1 

KaMepe 

L __ 
PHc.7. TiepeMe~eHHe cTeHOK 
KaMepbi !lOp; p;eiiCTBHeM BaKyyMa. 
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Pac4eTH~M~ $opMynaM~ np~ cTaT~4eCKOM Harpy~eH~~ ~s~n~cb cne
AY~~e: An~ HanpmKeH~H B TOpe 

rT 
2+~·sina Pr ____ r_ __ ~ __ T. 

rT . - 8 ' 
1 +- ·Sma 

RT 

An~ Hanp~lKeH~~ B c$epe accll=P·Rccll/28; An~ c~n B MeP~A~aHHm~ Ha
npasneH~-t~ N ¢T=a¢T' 8 ; N¢c!}l= a ¢cell · 8 ~ yc~n~~ Ha OAHY noAsec-
KY N = (N¢T+ r-{pccll). 211·Rcn jn; rAe P - sHewHee AaBneH~e, Rcn -
PaA11YC conp~lKeHI.f~ C$epbl H TOpa, t/J, cp - HHAeKC~, OTHOC~li.IHeC~ 

K OKPYIKHOMY ~ MepHAHaHHOMY HanpasneH~~ COOTBeTCTBeHHO. 
H3 reoMeTpl14eCKHX COOTHOWeHHH pa3MepOB 05on04KI1 H npHBeAeHHbiX 

$OPMYn B~TeKaeT, 4TO yMeHbWeHHe paA~YCa C$ep~ npHBOA~T! 
- K CH~lKeH~~ Hanp~IKeH~H B C$epe ~ YMeHbWeH~~ Cl1nOB~X nO!OKOB 

4epe3 rpe5eHK~, 4TO cnoco6cTsyeT ysenH4eH~~ pecypca pa6oTbl 
KaMepbl B ycnOBI1~X CTaT~4eCK~X 11 AI1HaMI14eCK~X Harpy3oK; 

- K ysenl14eHI1~ paAI1YCa TOpa ~ Hanp~IK€H11H B HeM. 
OrpaH~4eH~e Ha ysen~4eH~e paA~yca Topa HaKnaAbiBaeTc~ ycToH-

411BOCTb~ TOpO~AanbHOH 4aCT~ 11 TeXHOnor~4eCK~MI1 Tpe5osaH~~M~ np~ 
H3roToaneHI1~. np~ onpeAeneHHOM cnoco5e $opMoo5pa3oBaH~~ KaMepbl 
~3 cnnaea OT4-1 paA~YC Topa He Mor 6~Tb nony4eH 6onbWI1M, 4eM 
r = 66 MM, 4TO onpeAenl1no ocTanbHble pa3Mepbl KaMep~ /p~c. 26/. 
nposepKa Ha YCTOH4~BOCTb TOPO~AanbHOH 4aCT~ noKa3ana, 4TO TOP 
,.. n .... "'~,.- ...... • - l..£ .... ··---·w·····- - ··-- .L...&. • .,.. 

4 
..., • 

4 n - ,..._..,_,.,J ..... ..,..,-, ., - ""'""' pu•1 J....,,....,.r•-.-rtD .... J'\o.V.,;OI'\,11\flriL\YI.;;niVM ~QIICI\..oQ 111.= I ,.J • I ,u. 
noA05Hble pac4eTbl 6bln~ BblnOnHeH~ TaKIKe An~ KaMep~ H3 CTan~-t 

12X18H9T. B Ta6n.2 np~eeAeHbl cpasH~TenbHble pac4eTHble napaMeTpbl 
KaMep ~3 T~TaHoeoro cnnasa OT4-t ~ cTan~ 12X18H9T. 

Ha Ta6n.2 B~AHO, 4To: 
1/ MeXaHH4eCKI.fe Harpy3K~ Ha pa3n~4Hble 3neMeHTbl KOHCTPYK~~~ 

KaMepbl C BblnyKnOH o5e4aHKOH /p~C. 25/ cyLt~eCTBeHHO MeHbWe, 4eM 
C BOrHyTOH /p~c.2a/; 

2/ MeHbWI.fe Harpy3K~ B KaMepe /p~c.26/ B C04eTaH~~ C np04HO
CTH~M~ csoHCTBaM~-t np~MeH~eMoro cnnasa OT4-1 /eM. Ta6n. 1/ noa
eon~~T nporpeeaTb ee AO TeMnepaTYPbl - 300°C, 4TO samHo An~ no
ny4eH~~ BbiCOKoro saKyyMa /nporpee AO 300°C e Te4eH~e 24-x 4a
coe/ ~ An~TenbHOH pa6oTbl np~ noebiWeHHOH Tennoeo"' Harpy3Ke /pa-
5o4a~ TeMnepaTypa KaMepbl e pa~oHe IV cTyneH~ -80°C /; 

3/ 11cnonb3osaH~e KaMePbl ~3 cTan~ 12X18K9T e ycnos~~x pa5oTbl 
KYTH-20 HeB03MOIKHO. 

l{poMe Toro, An~ onpeAeneH~R cTaT~4ecK~x Harpy3oK no nporpaM
Me NIVIPS/5/ Ha 3BM BblnonHeHbl pac4eTbl pacnpeAeneH~R Hanp~meH~H 
no KOHTYPY KaMepbl B ycnoB~~X 5onbW11X Ae.opMa~~H ~ Hen~HeHHbiX 

o5nacTei1 noseAeH~~ MaTep~anoe. PeweH~e ocHOBHblx •113~4eCK~x 
ypaeHeH~A nony4eHo e A~CKPeTHbiX T04Kax MeP~A~aHa Tena. Ycnos~e 
HenpepbiBHOCT~ BblnOnH~eTCR nyTeM 3aAaH~~ wara A~CKpeTHOCT~ 
/p~c. 6/. Pe3ynbTaTbl pac4eTa no Bbl6paHHOMY eap~aHTY noAsecK~ Ka-

6 

\ 

I 

) 

11 

I 
+-

1 

I 

...... 
PHc.8. HHTeHCHBHOCTh Ha-
npH~eHHH av B TOPOHAanhHOH 
o6nacTH! --- no Hap~HOMY 
KOHTYPY Z = +0,58; --- no 
He!ITpanbHOH nHHHH Z = 0; 

no BHyTpeHHeMY KOHTypy 
z = -0,58. 

PHc. 9. MePHAHaHHble CHnbJ N ¢ ~ 
H HanpH~eHHH Ocp B KaMepe , 
no HeHTPa.T!hHOH nHHHH /Z = 0/. .. 

c 
:2: -......-1=-0.55 

l!) 

200 

-1 

-200 ,_, 

' \ 
\ 

\ 
\ 

/ 
/ 

/ 

/ 

;/(l=+O.Ss 

N,-88,1KHIM 
6:r=110Mna 

22 

PHc.IO. HanpH~eHHH Ha nepeXOAe "ccllepa-oceBOH naTpy-
6oK" KaMepbl: --- naTpy6oK saKpenneH; --- naTpy6oK 
He saKpenneH. 
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Ta6nHu;a 2 

HaHMeHoBaHHe CTanbHaH KaMepa THTaHoBaH 
rroKa3aTenei1: /pHc.2a/ KaMepa 

/pHc.26/ 

MepH,I:\HaHHbie CHJibi Ha pa,I:~Hyce 

corrpH>!<eHHH,Nc,f> =N¢T+N¢ctll ,KH/M 102, I ,6,6+90=96,6 
Y CHJIIUI ,I:\JIH. y,I:~ep)l<aHHIT ClOpMb! 
KaMepbi, N¢ . 211 Rcrr KH 305 233,7 
YCHJIHe Ha O,I:IHY paCTH>!<Ky 
N c,b · 211 Rcrr/60, KH 5,08 3,89 
HarrpH>!<eHHe B ctllepe,a ; 

c.P 
t-ma 187 112,5 

HarrpHJKeHHe B TOpe, 

- v 2 + 2 UyT- at/JT ac,bT - at/JT ·ac,bT' ~rna 7,3 7, I 
Ko3c!l¢Hu;HeHT 3arraca, IIpH 20°C I, I 5, I 
K = a02 /a cell rrpH 3oooc <I 3,2 

Mep~ noKa3aH~ Ha pHe.7-10. CHnbH~~ KOH~eHTpaTop HanpH~eHHH Haxo
AHTeH B HHTepeane 110 +170 /eM. pHe.6/. C y4eTOM KOHeTPYKTHBH~X 
Tpe6oeaHH~ noeTpOeH onTHManbH~~ nepexoA e¢epbl e oeeeo~ naTpy6oK 
lniAr f>Fil 

no AaHH~M pHe.10 BHAHO, 4TO ey~eeTByeT onTHManbHOe 3aKpenne
HHe naypy6KOB, npH KOTOpOM HanpH~eHHH no TOn~HHe nepeXOAa OAHO
PDAHbl H 6nH3KH K HanpH~eHH~ B e~epe. npH OnTHManbHOM 3aKpenne
HHH naTpyfiKOB HanpHmeHHe B KaMepe ey~eeTBeHHO MeHbWe npeAena 
TeKy4eeTH IAnfl ennaeoe OT4-1 a02 = 500 Mna/ H He npee~wai~T a 
= 150 Mna. 

BamH~M Tpe6oeaHHeM, npeA~HeneHH~M K KaMepe, HBnHeTeH AnHTenb
HaH pa6oToenoeo6HoeTb, KOTOPaH onpeAenHeTeH AOnyeTHMbiMH eTaTHKO
~HHaMH4eeKHMH ' Harpy3KaMH. PaenpeAeneHH~e paeHoMepHo no OKpy~
HOeTH eHnOB~e nOTOKH, B03HHKa~He B eTeHKaX KaMep~ B pe3ynbTaTe 
eTaTH4eeKHX H AHHaMH4eeKHX Harpy30K, 11eTHrHBai')TeH 11 B o6naeTb 
rpefieHOK, AenaH 3TO Mee TO HaH6onee HanpH>KeHH~M, onpeAenHIO~HM 
AnHTenbHOeTb pa60Toenoeo6HOeTH KaMep~. npeAen B~HOenHBOeTH KaMep~ 
/eM. PHe.11a/ o~eHHeaneH no 40 o6pa3~aM npH 6a30BOM 4Hene N- = 
= 7.106 ~HKnoe; npH 3TOM ~OpMa o6pa3~a nOBTOpHna ~OPMY onae~;~· 
30H~, a Harpy3Ka 3aAaBanaeb no exeMe, npeAeTaeneHHoA Ha pHe.116. 
Y4aeTOK rpa~HKa 104 ~HKn. H f = 20 r~ HMHTHpyeT AHHaMH4eeKHe 
Harpy3KH, a Y4aeTOK nepenaAa Fc.T -F8 - ~HKnbl 110TKa4Ka-HanyeK 11 

KaMep~. KpHBaH B~HoenHeoeTH /pHe.11a/ noKa3~eaeT, 4To npH eTaTH-
4eeKoi1 FcT~3.9 KH H AHHaMH4eeKoA FAHH~ 0,66 KH Harpy3Kax, 
AeCkTByiO~HX Ha OAHY rpe6eHKY, o6pa3e~ MOmeT BbiAeP~uTb 3Ha4HTenb
HO 60JlbWe 4eM 7· 106 ~HKnOB AHHaMH4eeKOA Harpy3KH. 
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TaKHM o6pa3oM, pe3ynbTaT~ pae4eTa H Hen~TaHH~ o6pa3~oe noKa-
3~BaiOT, 4TO AnHTenbHaH pa6oTa KaMep~ />> 7 ·106 ~HKnoe epa6aT~-. 
BaHH~ aAre3aTopa/ B03MO~Ha npH yenOBHH, 4TO He fiYAYT npeB~WeH~ 
AeAeTBY~~He Ha OTAenbHYY.l rpe6eHKY eTaTH4eeKHe H AHHaMH4eeKHe 
Harpy3KH, paBH~e eOOTBeTeTBeHHO 3,9 H 0,66 KH. 

TeH3DMeTpHpoeaHHe npoH3BOAHnoeb Ha nonHoMacwTa6Ho~ MOAenH 
eHnoeoro 6noKa, npH 3TOM 6~nH onpeAeneH~: 
- Ae~eTBYIO~He HanpH~eHHR H Ae~opMa~HH e KaMepe; 
- pe30HaHeH~e 4aeTOT~ eTeHOK KaMep~; 

- BnHHHHe Ha Harpy3Ky KaMep~ oxnamAaiO~eA ~HAKOeTH. 
8 MOAenH Henonb30BaneH eTanenb H3 KOMn03HTHOrO MaTepHana/4/. 

noAKfl~4eHHe eHeTeMbl nHTnHHH npOH3BOAHnOeb TOflbKO K KaTyWKaM IV 
eTyneHH emaTHR, AeAeTBHe HMnynbeH~X noneA KOTOP~X Ha KaMepy RB
nReTeH ADMHHHPY~L~HM. TeH3DAaT4HKH yeTaHaenHeanHeb e 30 MeeTax, 
OHH OXBaT~BanH see KPHTH4eeKHe paAoH~ KaMep~. Pe3ynbTaT~ H3Me
peHH~ eTaTH4eCKHX Harpy30K noKa3anH, 4TO: 

1/ epeAHHe yeHnHR B paeTH~KaX eoeTaBnHIOT 3,6 KH, npH 3TOM 
MaKeHr4anbH~e yeHnHR - 5,2 KH, oHH o6~HeHRIOTeH HepaeHOMepHoeTbiO 
HaTRmeHHH npH yeTaHOBKe KaMep~ B finoKe ~eeTKOeTH H HepaBHO
MepHOeTbiO ~eeTKOeTH eaMOrO 6noKa; 

2/ nepeMe~eHHe oeee~x naTpy6Koe npH OTKa4Ke KaMep~ eoeTae
nHeT 7,4 MM, c~ep~ Ha paAHyee 150 MM- 4,2 MMj 

3/ HanpHmeHHR B TOpOHAaflbHOA H e~epH4eeKoA 4aeTRX Man~ H xo
pOWO eornaeytJTeH e pae4eTOM I a TopS. 60 Mna, a cellS. 120 Mna/; 

4/ MaKCHManbH~e HanpH~eHHH HaXOAHTeH B paAoHe nepeXOAa e$ep~ 
B oeeBOH naTPYOOK H paBHbl a = LSo f'lild; 

5/ OnTHManbHOe 3aKpenneHHe oeeB~X naTpyfiKOB eOOTBeTeTByeT 
paeTH~eHHIO HX B OTKa4eHHOM eoeTOHHHH KaMep~ Ha 1 + 3 MM /HaTH~e
HHe 3 + 4 KH/. HanpH>KeHHH Ha nepexoAe "e¢epa-naTpy6oK" npH 3TOM 
MHHHManbH~ H He npeeoeXOAHT 150 Mna. 

Pe3ynbTaT~ H3MepeHHA AHHaMH4eeKHX Harpy30K e He3aKpenneHH~MH 
oeeBbiMH naTpy6KaMH n03BOnHnH eAenaTb eneAYIO[UHe B~BOAbl. 

1 . HMnynbeH~e MarHHTH~e nonH eBOHM eHnOB~M AeAeTBHeM B036y~
AaiOT Kone6aTenbHoe ABH~eHHe eTeHoK KaMep~. Co6eTeeHH~e 4aeTOT~ 

KOnefiaHH~ eTeHOK H MaKeHManbH~e aMnnHTYA~ B paAOHe nepeXOAa 
11e$epa-naTpy60K11 eOeTaBHnH: 
- e MaenHHOA npoenO~KOA - 130 r~, 0,8 MMj 
- 6e3 MaenRHO~ npoenoAKH - 250 r~, 3 MM. 

2. MaenRHaH npoenoAKa BHOeHT B KOne6aTenbHYIO 
ypeHHe. BpeMH nonHero 3aTyxaHHH eoeTaenHeT - 5 
HH~ I - 40 Me/. 

eHeTeMy BH3KOe 
nepHOAOB Kone6a-

3. MaKeHManbH~e AHHaMH4eeKHe 
/pHe. 12/ eoeTaBnHIOT: 
- Ha paeTH~Ke-+60 H -70 KH; 

Harpy3KH e MaenHHOA npoenoi1KoA 

- Ha nepexoAe'"e$epa-naTpy6oK11 
- +40 H - 55 Mna; 

- e eepeAHHe e~ep~ - +25 H - 36 Mna, 
H e epeAHeM He npeeoexoAHT 15% OT eTaTH4eeKHx. CpaeHHBaH nony-
4eHH~e pe3ynbTaT~ e AHarpaMMaMH AnHTenbHO~ npo4HOCTH ennaea 
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2 3 4 s 7 fJ7 N 4""Kn 
PHC. I I • KpHBaH BbiHOcnHBOCTH o6pas~oB no~BeCKH KaMepbi /a/ 
H cxeMa Harp~eHHH /6/. 

/11.£) 
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p 

PHc.l2. 3aBHCHMOCTb HMllYJibCHb~ 
Harpy30K Ha 3JieMeHTbl KaMepbl OT 
TOKa IV cTyneHH c~aTHH. 

PHc. 13. UHarpaMMW ~HTeJibHOft 
llpO'IHOCTH TOHKOJIHCTOBOro CnJiaBa 
OT4-I. 0- pa6o't1He Harpy3KH B 
TO'IKaX MepH~HaHa 060JIO'IKH KaMe
pbl. 
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OT4-1 /p~c. 13/ ~ KP~Bo~ B~Hocn~eocT~ o6paauoe, MO~Ho cKaaaTb, 
4TO HarpyaK~ e o6ono4Ke KaMep~ ~ e aoHe np~eapK~ rpe6eHoK He or
paH~4~ea~T An~TenbHOCT~ ee pa6oTbl. C y4eTOM paa6poca MexaH~4ec
K~x xapaKTep~cT~K MeTanna ~ ceapHoro coeA~HeH~R rpe6eHoK /5710%/, 
T04HOCT~ ~aMepeH~~ /10%/, HenoAKn~4eH~R I, II~ III cTyneHe~ 
C>KaT~R /20%/ CYMMapHbl~ pa36poc OCHOBH~X ¢aKTOpOB, Bn~RIOIJ1~X Ha 
An~TenbHyn pafiOTY KaMepbl, COCTaBnHeT 30%. np~ 3TOM pac4eTHaR 
eepoRTHOCTb HaXO>KAeH~R 3KcnnyaTaU~OHH~X Harpy30K B 30He An~Tenb
HO~ pa6oT~ cocTaenReT 0,7. Ae~cTR~TenbHaH AOnroee4HOCTb KaMep~ 

Mo~eT 6~Tb onpeAeneHa Ha ee nonHoMacwTa6H~x o6paauax e pa6o4~X 
pe~~Max. 

BbiBOAbl 

1. B peaynbTaTe npoeeAeHHO~ pa6oT~ C03AaH c~noeo~ 6noK aAre
aaTopa, o6ecne4~ean~~~ ¢~3~4ecK~e ycnoa~R c>KaT~R 3neKTPOHHbiX Ko
neu. nn04HaR CXeMa KOMnOHOBK~ np~AaeT C~nOBOMY finOKY BbiCOK~e 
3KcnnyaTaU~OHH~e ceo~cTea IYA06CTBO IOCT~poeK~, onepaT~BHaR cMe
Ha ~YHKU~OHanbH~X finOKOB, CTafi~nbHOCTb reoMeTp~4eCK~X CBR3e~/. 

2. Ha ocHoee pac4eTH~x ~ 3Kcnep~MeHTanbH~x ~ccneAoBaH~~ 3ne
MeHTOB KOHCTPYKU~~ KaMep~ ~ 3KCnnyaTaU~~ ABYX KaMep Ha nKYTH ~ 

KYTH-20 e Te4eH~e aeyx neT onpeAeneHa H~>KHHR rpaH~Ua ee BbiHOcn~
eocT~,paeHaR 7· 106 U~Knoe cpa6aT~BaH~~ ycKop~TenR.KaMepa cnoco6-
Ha B~Aep>t<aTb 3Ha4~TenbHO 6onbwe 4eM 7·106 u~Knoe cpa6aT~BaH~~ 
~ ~UB~PHTenbHOH BepORTHOCTbn, paBHO~ U,/. 

ABTOpbl np~3HaTenb Hbl n. M. 6apa6aHoeoj)i' p. H .I{~ Haw' B.~) .IUoK~HY' 

A.n.AepryHoey, r.C.MenbH~Koey, H.A.CyAaKoey aa noneaH~e o6cy>t<
AeH~R eonpocoe TexHonor~~ np~ ~aroToeneH~~ c~noeoro 6noKa ~ 

A.H.naA~r~HY aa noArOTOBKY 3Kcnep~MeHToe. 
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3aK83~ Ha YDOMRHYTNe KHHrH MoryT 6~Tb HarrpaaneH~ no a~pecy: 
101000 MocKaa, rnaano'ITaMT, n/R 79 

~3~8TenbCKHH OT~en 06~e~HHeHHOrO HHCTHTYT8 R~epH~X HCCneAOB8HHA 

AyrycTHH A. H AP· 9-83-846 
KoHCTPYK4HA aAresaTopa KYTH-20. CHnoaoH 6noK, KaMepa 

npHBeAeHO OOHCaHHe KOHCTPYK4HH CHnoaoro 6noKa H BaKYYHHOH KaHepW aAresa
TOpa KonneKTHBHoro ycKOPHTenA TAH<enwx HOHOB KYTH-20. CHnoaoH 6noK BWAep
H<HaaeT HeXaHH4eCKHe HarpySKH H o6ecne4HBaeT HeOOXOAHHYIO T04HOCTb. YCTaHOBKH 
KaTyweK HarHHTHOH CHCTeHW. BaKYYHHaA KaHepa H3rOTOBneHa H3 TOHKOnHCTOBOrO 
THTaHOBOrO cnnaaa. Ha OCHOBe pac4eToa, HCOWT8HHH 3neHeHTOB KOHCTPYK4HH H 
OOWTa AByxneTHeH 3KCnnyaT84HH ABYX K8Hep AenaeTCA BWBOA 0 npHrOAHOCTH KaHepw 
A!lA pa60TW 8 ycnOBHAX KYTH-20 npH 4HKJ1H4HOCTH YCKOPHTenA 20 r4. 

Pa6oTa awnonHeHa a 0TAene Hoawx HeTOAOB ycl<opeHHA, OHRH. 

Augustin A. et al. 9-83-846 
KUTI-20 Adgesator Design. Force Block, Chamber 

Designs of the force block and adgezator vacuum chamber of the KUTI-20 
heavy ion collective accelerator are presented. The force block sustains 
mechanical loadings and ensures the necessary tolerances for the magnetic 
system coils placement. The vacuum chamber Is made of the thin-layer tita
nic alloy. The conclusion about the fitness of the chamber for working con
ditions of the KUTI-20 accelerate~ at the 20 Hz repetition rate is made 
basing upon the calculations, design element testing and the experience of 
two chamber operation during the pe r iod of two years. 

The investigation has been performed at the Laboratory of Computing 
Acceleration Techniques and Automation, JINR. 
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