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Eop3yHOB !O.T., ronoBaHOB n.B., Ma3apCKIIii B.n •• UBIIH6B A.n. 8 - 8991 

TexaonoriiSI 113I'OToBneHIISI KplloreHHbiX MllllleHeii c llcrronb30BaHIIeM 

naBcaaa 11 rreaorrnacTa 

06ocHOBaH Bbi60p MaTepllana AnSI C03AaHIISI KpiiOI'eHHbiX MllllleHeii, Orrii

CaHbl TeXHOnOI'IISI 113I'OTOBn6HIISI BHyTpeHHe!'O COCyAa Mlllll6HII 113 naBCaHOBOii 

rrneHKII II TeXHOnOI'IIH 113I'OTOBneHIISI BaKyyMHOI'O KOMyXa Mlllll6HII 113 

rreaorrnacTa II naBCaHOBOii rrneHKII. Dp11B6A6Hbl CXeMa KOHCTpyKUIIII BaKYYMH0-

!'0 KOMyxa II CXeMa rrp1160pa AnSI IICflbiTaHIIll sneMeHTOB BaKyyMHOI'O KOMyXa 

Ha ycToii'!IIBOCTb. 

Pa6oTa BbiiTOnHeHa B fla6opaTop1111 BhiCOKIIX saepr11ii OYIHYI. 

Coo6meHHe Ofu.e,nHHeHHOrO HHCTHTyTa Jl,nepHblX HCCJJe,nOBaHJdt 

,ll,y6Ha 1975 

B cllH3HKe BhiCOKHx 3Hepndi WHPOKo HcnoJlb3}'10TC.II Kp&o

reuu~a~e MHWeHH. 0HH, KaK npaBHJIO, COCTOJIT H3 BHyTpeHHero 

COCy,D.a, 3allOJIHJieMOrO KpHOreHHOH )KH,D.KOCTLIO, H BaKyyMHO

ro KOlKyXa, H30JIHPYIOII.\ero BHyTpeHHHH COCY.D. OT TenJIOllpH

TOKa H3 OKpf)KaiOII.\eH cpe,D.hl. qT06hl yMeHLWHTb B3aHMO

,D.eHCTBHe 3JieMeHTapHhiX 'faCT~, npOXO,D..IIIl\HX 'lepe3 Kp&o

reHHYIO )KH,IJ.KOCTL, CO CTeHKaMH MHWeHH H TeM CaMhiM 

CHH3HTL c)OH, He06XO,D.HMO, 'IT06hl. CTeHKH MHWeHH HMeJIH 

MHHHMaJILHOe KOJIH'IeCTBO Bell\eCTBa. 

TOJIIl\HHa cTeHoK onpe,D.eJI.IIeTc.ll npo'IHOCTHhiMH xapaK

TepHCTHKaMH MaTepHaJIOB, H3 KOTOpYX C,D.eJiaHa MHWeHL, 

a TaKlKe pa3MepOM, cllopMOH H KOHCTpyK~Heii COCY.D.OB MHWeHH. 

BuyTpeHHHii cocy,D. pa6oTaeT npH Kp&oreuuoii TeMnepaType 

H paCC'IHTaH Ha ,D.aBJieHHe, paBHOe O,D.HOH aTMOCcllepe, T.K. 

BHYTPH cocy,D.a uaxo,D.HTC.II Kp&oreu&a.ll )KH,D.KOCTL npH ,D.as

neHHH, 6JIH3KOM K aTMOCcllepHOMy, a CHapylKH - BaKyyM. 

BaKyyMHhlii KOlKfX ,D.OJI)KeH Bhi,D.eplKHBaTL suewuee aTMo

ccllepuoe ,D.aBJieHHe H pa6oTaeT, TaKHM o6pa3oM, ua ycTo:I

'IHBOCTL. fi03TOMY CTeHKH BaKYYMHOrO KOlKyxa 3Ha'IHTeJILHO 

TOJIII.\e cTeHOK BHyTpeuuero cocy,D.a I 1/. 

B uacTO.IIIl\ee speM.II BHyTpeuu&e cocy,D.hl o6w'IHO H3ro

TaBJIHsaiOTC.II H3 nascauosoii nneHKH, a saKyyMHwe KOlKYXH 

BO MHOrHX CJiy'laJIX npe,D.CTaBJIJIIOT C060ii KOM6HHa~IO JiaB

CaHOBOH llJieHKH H MeTaJIJIH'IeCKOrO KapKaca/1/. TaKOH KOM-

6HHHpOBaHHhiH · KOlKYX HMeeT MHHHMaJILHOe KOJIH'IeCTBO Be-

11.\eCTBa CTeHOK B yrJie, KOTOphlii orpaHH'IeH KapKaCOM, a 3TO 

ue seer ,D.a OTBe'laeT Tpe6osaHH.IIM 3Kcnep&MeHTa. B .D.&HHoii 

pa6oTe paCCMaTpHBaeTCJI B03MO)KHOCTb H3rOTOBJieHHJI KpHo

reHHhiX MHWeHeii, HMeiOII.\HX MHHHMaJILHOe KOJIH'IeCTBO Be-

11.\eCTBa CTeHOK B 60JILWOM npocTpaHCTBeHHOM yrne. 
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Bw6op Ma•epuaAa c•eHoK 

C T01fJCB 3peHBJI npO'IHOCTB MaTepBan CTeHOIC MBmeHB 

~OmKeH BWAep*SBaTh BHemHee BnB BHyTpeHHee ~aBneHBe, 

paBHoe I a•M, a ~nJI yn~eHBJI ycnoaui npoae~eHBJI ~B-
3B'IeciCoro 3Kcnepu:w:esTa BMeTh Ma.llhli y~enhHWi sec H 

He60nhWOe 'IBCHO Z .KOnB'IeCTBO BeiQeCTBa MaTepBana CTeH· 

ICB MBmeHB, B.Wp8.)1(eHHoe B p~BaiUIOBHWX e~H~ax /p.e./, 

ICaiC pa3 B Y'IBTWBaeT nepe'lscnesswe swme ~ICTopw: 

q= ~ 
xo 

r~e S • TOJIIIUIHa CTeHICB B3 paC'IeTa Ha npO'IHOCTh BnB 

ycTOB'IBBOCTh, CM.; y - y.u;enhs.wi sec MaTepuana cTeHICB, 

Z/CM 
3

; x 0 • pa~anBOHHaJI ~Ha MaTepBana CTeHICH, Z/CM 2. 

0Ha 'IBCHeHHO pasHa TOJIIIUIHe BeiQeCTBa, npB ICOTOpoi 

3HeprBJI 3HeiCTpoua y:w:eshmaeTcJI B e pa3 acne.u;cTBBe 
UOTeph Ha TOpM03HOe B3Hy'leHBe / 2/ 

B •a6A. 1 npsse~eH.w TOJIIIUIHW pasHonpoqu.wx cTeHoiC 

~HJI pa3HB'IHWX MaTepBanOB B ICOnB'IeCTBO BeiQeCTBa B pa~Ba· 
IUIOHBWX e~BHHU;aX. llpB pac'leTe TOJIIIUIHW CTeHOIC IUIHHH,D;

pOB, B3rOTOBHeHHWX B3 neuonnacTa, npBHHMAnOCh, 'ITO 
MaTepuan pa6oTaeT TOHhiCO Ha C)J(aTBe. 

H3 Ta6~.w BB,D;HO, 'ITO MHHBMaHhHOe ICOnB'IeCTBO Be

IQeCTBa MOryT BMeTh CTeHICB MBIUeHei, y ICOTOp.WX BHyT

peHHBB cocy~ awnonHeH B3 naacaua, a saiCyy:w:uwi ICO)J(yx -
B3 neuonnacTa. 

H3roToaneuue BHyTpeHHBx cocy~oa, a Tai()J(e 3ne:w:eu

TOB BaiCyyMHOrO ICO*YXa B3 naBCaHa B3BeCTHO ~OCTaTO'IHO 

ompoiCo I I • 6 • 13/ . O,D;HaiCo TexuonorBJI B3roToaneHBJI naaca

HOBWX ooeqaeiC B ,D;OHWWeiC Tpe6yeT ,D;aHhHeimero COBepmeH

CTBOBaHBJI. Hcnonh30BaHBe neuonnacTa B ICa'leCTBe ICOH

CTPYK~BOHHoro MaTepuana .u;nJI B3roToaneHBJI saiCyy:w:uoro 

ICO)J(yXa 3aTpy,D;HeHO, T .IC. neHonnacT He BMeeT BaiCYYMHOB 

nnoTHOCTB. O.u;HBM B3 B03MO)J(HWX nyTei pemeHBJI 3Toi 

3a~a'IB JIBnJieTCJI COBMeCTHOe HCUOHh30BaHHe neHonnacTa 
B nascauosoi nneHICH. 
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Ta6JlHUa I. 

TOJl~IBY paBROnpOqBHX CTeHOK H KOJlHqeCTBO B8.8C'l'Ba B ~~OBBHX 

e~HHHUBX ~AB UHJlH~pOB ~ 100 KK, pa6oram..X no~ BRyTpeBBHK B no~ 

aapyZHKK ~sneHHeu I xr/cy2 

llaTepB8Jl l'll,lJiaUH- Y.l8.11iBHI 3~1Hlii!HHB:-CUJiltJrw-KOD11!C'l'BO I&~CHII. 
oRHaJJ Bee, r/CM tiRytpeRHee :tABle- RiPfdbe xamati 
~XKH~, __ _...H:K~e~-------------.---.---.---.---.---.-------.---
r/jt~ - ~ 
~.JI l4o5J JPl ___ hh_u 1111 Pe8e 

Hep:mBemJ~~aJJ 1:3,9 7,90 0,035 0,0020 o,ao 0,0455 
cram. XI8HIOT 
AADUKBul AMU 24.3 2.7o o.1oo o.ooii 1.20 o.ollO 
Me~~ 113 13,0 8,96 0,0650 0,0045 1,00 0,0670 

Turaa BT5-I 16,?* 4,50 0,026 0,0007 1,01 0,0274 

arexxonxacr•x 29,81 1,90 - - 1,60 0,0102 
Ba OCBOBe 3nlK-
CR~O-te&OJl~OI 
CMOJIY • Creuonxacru: :30,5 1,90 - - 1,116 0,0096 
Ba OCBOBe no-
JIJI3tHpROI CMO-
JW 

crexxonxacTKx 30,85 1,70 - - 1,77 0,0098 
Ha OCBOBe c)e-
R o~~o-4opua.u-
.ter~oi CMOJW 

TexcroAHT 42,2~ 

Oprcrexxo 41,g5 

!aBcaH (noAR- 43,3 
a rR.IeR·1·epecllroJiar} 
neao~cr,no-1 45,5A 

neaon.~acr, 27,a-
TIBX-1 
lleaonJact, 
IIITY-3 

40,o• 

1,35 

1,30 

1,38 

o,1o 

0,10 

0,10 

- -
- -

0,008 0,0005 

- -
- -
- -

• ~8QROBH8JI ~a paccqR'l'aB8 8B'l'Op&MR 

2,75 0,0085 

3,52 O,OIIO 

3,26 0,0104 

14,70 0,0032 

I8,50 0,0068 

I4,70 0,0037 
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H3ZOiloeAeHue ooHbJWeK u o6e~aeK U3 AaecaHoeou nAeHKU 

Jlaacaaoaa11 nneHKa, B3roTaBJIBBaew:a.R B3 noJIB3TBJieH

TepeclJToJiaTa, 06Jia,n:aeT BhlCOKO:ii npO'IHOCTLIO B .z:t:OCTaTO'IHOii 

3JiaCTB'IBOCTLIO npB HB3KBX TeMnepaTypaxfll~,lJ;JI.Jl B3rOTOB

JieHB.Jl B3 Hee .z:t:OHblWeK Onpe.z:t:eJieHHO:ii KOHclJBrypaiJ;BB Heo6-

XO.IJ:BMO pa3M.Jlr'IBTL nneHKy, HarpeBa.Jl ee .n:o TeMnepaTyphl 

160-170°C B npeccclJopMe, COCTO.Jl~e:ii B3 MaTpBI{hl B nyaa

COHa I puc. 1/. Harpeaaaae npoB3BO.z:t:BTC.Jl a MaCJI.JIHoii 

Puc. 1. IlpecctjopMa OA.JI u3zoaoeAeHU.JI ooHbJWeK U3 Aae
caHoeou nAeHKu. Ha 3aoHeM nAaHe - MOCARHa.JI eaHHa. 

BaHHe. IlOCJie .z:t:OCTB>KeHB.Jl COOTBeTCTByro~ei TeMnepaTyphl 

C DOMO~IO pe3L60BOrO WTOKa npOB3BO.z:t:BTC.Jl nepeMe~eHBe 
nyaacoaa a cTopoay MaTpBI{hl. B pe3yJILTaTe nneaKa o6ne

raeT uyaacoa B npBHBMaeT ero clJopMy. 3aTeM npeccclJopMa 

OXJia)I()J;aeTC.Jl .z:t:O KOMHaTHO:ii TeMDepaTyphl. qT06hl nJieHKa 

CB060.IJ:BO nepeMe~aJiaCL 3a nyaHCOHOM, He06XO.z:t:BMO Me)I(.IJ:y 
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IJ;HJIBH.z:t:pB'IeCKBMB 'laCT.JIMB MaTpBI{hl B nyaHCOHa BMeTL 

3a3op. TaK KaK nneHKa He BhlT.JlrBBaeTC.Jl, a, nepeMe~a.RcL, 

npBHBMaeT clJopMy nyaHCOHa, TO nonyqaeMOe .IJ:OHbllllKO BMeeT 

TOJI~Hy, 6JIB3Kyro K TO~He nepBOHa'laJILHOH 3arOTOBKB. 

B 3TOM OTJIB'IBe Hawero cnoco6a OT OnBCaHHOrO B pa6o

Te /6/, r.z:t:e nJieHKa 3a)I(BMaeTC.Jl Me)l(.z:t:Y KphlWKOH B MaTpBI{eH 

B no,n: ,n:aBJieHBeM BhlT.JlrBBaeTC.Jl, npBHBMa.Jl clJopMy MaTpBIJ;hl. 

,lJ;OHhlWKB, B3rOTOBJieHHble no TaKOH TeXHOJIOrBB, BMeiOT 

TOJI~BHY Ha 40-60~ MeHLWe, qeM TO~Ha nepBOHaqaJILHOH 

nJieHKB, B He TaK npO'IHhl. 

,lJ;JIBHa OT6opTOBKB .z:t:OHhlWKa onpe.z:t:eJI.JleTC.Jl C006pa)l(e

HH.JIMB npO'IHOCTB .z:t:JIJI COe.z:t:BHeHB.Jl BHaXJieCTKy/ 7- 9 / B TeX

HOJIOrH'IeCKBMB OC06eHHOCT.JIMB. f'.PopMa nyaHCOHa, a CO

OTBeTCTBeHHO, B .IJ:OHbllllKa, Bbl6BpaeTC.Jl TaKOH, 'IT06bl 

Hanp.R>KeHB.Jl, B03HBKaJO~e B .IJ:OHLIWKe npB pa6oTe COCy)J;a 

no,n: BHyTpeHBBM .z:t:aBJieHBeM, 6hlJIB TOJILKO paCT.JlrBBaJO~

MB, TaK KaK npB B03HBKHOBeHHB C>KBMaiO~X Hanp.Jl)l(eHBH 

MO>KeT 'laCTB'IHO npOB30HTH noTep.Jl yCTOH'IBBOCTB nepao

Ha'laJILHO:ii clJopMhl B Ha .z:t:OHhlWKe o6pa3YIOTC.Jl CKJia.z:t:KB. 1iblJIO 

yCTaHOBJieHO, 'ITO OnTBMaJILHOe 3HaqeHBe OTHOWeHB.Jl Bhl

COThl .z:t:OHbiWKa K pa,n:aycy IJ;HJIBH.z:t:pB'IeCKO:ii 060JIO'IKB paBHO 

1/2. IJpB yKa3aHHOM OTHOWeHBB pa.z:t:BYC cclJephl .z:t:OHhlWKa 

.IJ:OJI)KeH 6blTL paBeH 5/8 .z:t:BaMeTpa IJ;BJIBH.z:t:pB'IeCKO:ii 06o
JIO'IKB I 12/. 

H3roToaneHBe IJ;HJIBH.z:t:PB'IecKHx o6eqaeK H3 naacaHoaoii 

nJieHKB npOB3 BO.IJ:BTC.Jl Ha OnpaBKe. IJpO.z:t:OJILHhlii WOB o6e

qaeK TaK>Ke BhiDOJIH.JleTC.Jl B BB.IJ:e COe.z:t:BHeHB.Jl BHaXJieCTKy. 

IlocJie 3a 'IBCTKB B o6e 3>KBpBBaHB.Jl CKJieBBaeMhlX noaepx

HOCTeii Ha HBX HaHOCBTC.Jl TOHKB:ii CJIOH KJie.Jl, 3aTeM 3aro

TOBKa HaKJia.z:t:blBaeTC.Jl Ha onpaBKy B no BCeii .z:t:JIBHe WOB 

yKpenJI.JleTC.Jl 6aH.z:t:a>KOM B3 KanpOHOBOii HBTB. HBTL HaMa

ThlBaeTC.Jl nJIOTHO BBTOK K BBTKy. HaT.Jl)l(eHBe OCy~eCTBJI.Jl· 

eTC.Jl C nOMO~LIO YCTpO:iiCTBa, noKa3aHHOrO Ha pUC. 2. 

qT06bl KJie:ii He nQna,n:aJI Ha onpaBKY B 6aH.IJ:a)l(, no.z:t: WOB 

B Ha.z:t: HBM YKJia.z:t:hlBaJOTC.Jl npOCTaBKB B3 10-12 MKM 
naacaaa. BaH.z:t:a)l( ocTaeTC.Jl no.n: HaT.RroM B Te'leHBe acero 

apeMeHB OTBep,n:eHB.Jl KJie.Jl, T.e. OKOJIO 48 ~QC npB KOMHaT

HO:ii TeMnepaType, a 3aTeM CHBMaeTC.Jl. ,lJ;JI.Jl CH.JITB.Jl o6e

qaii:KB c onpaaKB BHYTPL onpaBKB no.n:aeTC.Jl B03,n:yx no.n: 

,n:aBJieHBeM 0,3-0,5 QllM, KOTOpbl:ii qepe3 OTBepCTB.Jl Ha 
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onpaBKe npOHBKaeT Me)I(,Ay o6e'I&BKOB B onp&BKOB B TeM 

C&MWM n03BOllJieT 6e3 YCBnBB CHJIT& 06e'I&BKy. 

,lJ;nJI CKneBBaHBJI n&BC&Ha BCnOn&30Ba'JIJIC& KneB Ha OCHO

Be 3nOKCH.AHOB cuonw. H3BeCTHO, 'ITO coe,ABHeHBJI 3noK

CH.AHWMB KneJIMB BMeiOT He,AOCT&TO'IHYJO npO'IHOCT& Ha OT

pWB /OT,ABpaHBe/ H BnOnBe npO'IHW npB pa60Te H& C,ABBr. 

3To y'IBTWBanOCJ. npB KOHCTPYBPOBaHBB MBIDeHei:. 

Puc. 2. Yc•pouc•ao c).lfJI Ha.lloJICeHUJI 6aHc)aJICa npu CK.IIeu
aaHuu fiU.IIUHc)pu.,ecKux o6e'laeK. 

HcnWT&HBJI BHyTpeHHBX COCY.AOB MBWeHH, B3rOTOBneH

HWX H3 naBcaHa, npB KOMHaTHOB TeMnepaType B TeMne

paType )I(H,AKOrO a30T& noKa3anB BWCOKYJO npO'IHOCT& H 

.AOCTaTO'IHYJO rep:ueTB'IHOCT& KOHCTPY~BB. 

KoHCIIPYKfiUJI aa~eyyMHozo KOJICyxa U3 neHon.~~ac•a u AaacaHa 

O.ABa B3 B03MO)I(HWX KOHCTPY~Bi: BaKYYMHoro KO)I(yxa 

H3 neaonnacTa B naBcaaa noKa3aHa Ha puc. 3. UBnBH.AP 1 
aa6paH B 3 neaonnacToBwx Kone:Q. BayTpB B CH&PY*B :QBnBH.A

pa H&XO,AJITCJI TOHKBe naBC&HOBWe o6e'I&BKB 2 B 3. C O,ABOB 
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Puc. 3. CxeMa KOHCIIPYKfiUU KOJICyxa U3 neHon.11acma u Aaa
caHa: J - fiU.IIUHc)p U3 neHOn.llaCII06biX KO.IIefl; 2 U 3 - o6e
'IQUKU U3 .IIQ6CQH060U n.lleHKU; 4 U 5 - c)oHbiWKU U3 .llaeca
H060U n.lleHKU; 6 - npOK.IIQc)Ka; 7 - WnU.IIbKa; 8 U 9 - (JAaHijbl. 

CTOpOHW o6e'laBKB KpenJITCJI K cllnaH:QaM 8 B 9, C .D;pyroi -

3&K&H'IHBaiOTCJI naBCaHOB&IMB ,AOHWWKaMB 4 B 5. <l>naHI{W 

ynnOTHeHW Me)I(,Ay C060B C nOMOII{&IO pe3BHOBOB npoKna,IJ;KH 

6, 3a T JirBBaeMoi wnBn&KaMB 7. B TaKoi KOHCTPYKUBB neHo

nnaCT JIBllJieTCJI HeCyll{HM, a naBCaHOB:ble o6e'laBKH C03,II;aJOT 

repueTB'IHOCT&. BHeWHJIJI naBcaHoBaJI o6e11aiKa oT.IJ;enJieT 

BHyTpeHHBB COCY.A OT aTMoccllepW, a BHyTpeHHJIJI BCKnJO

qaeT ra300T.IJ;eneHBe B3 neHonnacTa B BaKyyMHWi B30nJI

UBOHHWi 06'heM. llpB BaKyyMBpOBaHBB no,IJ; ,D.eBCTBBeM aTMO

ccllepHoro ,IJ;aBneHBJI neHonnacTOBLiii uanBH.IJ;p C)I(BMaeTcJI, 

cTaHOBHTCJI Kopo'le B ueH&me B ,IJ;BaMeTpe. HanpaMep, 

,IJ;ecllopMal{BJI KO)I(yXa B3 neHonnaCTa fiC-1 jy = 0,1 z/cttf/ 
,D.nBHOH 878 MM, ,D.BaMeTpOM 125 MM COCTaBBna: no ,II;llHHe 

3,3 MM, no ,IJ;BaMeTpy 0,3 MM. 3TH ,IJ;ecllopMaUHB HaKna,D.WBa

IOT onpe.IJ;eneHHWe ycnoBHJI Ha c6opKy KO)I(yxa. BHyTpeHHJIJI 

naBcaHOBaJI o6e11aiiKa 3, nocne coe,AHHeHHJI c cllnaHueu 8 
H naBCaHOBWM ,D.OHWiliKOM 5 Ha,IJ;eBaeTCJI Ha onpaBKY, 3aTeM 

Ha Hee Ha,IJ;eBaeTCJI l{BllBH.D.P B3 neHonnaCTOBWX KOlle!{. 
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,D;nuua neuonnacToBoro :unnuu,npa no.no6paua TaK, ~1To6bl 

nocne ua,neBaimJI BHewueii o6eqaiiKH • 2 Me)K.Ay <}mau:uaMH 
8 H 9 ocTaBaJICJI 3a3op, paBHbl:ii Benuquue yca.nKB neuo
nnacTa. 3ToT 3a3op I -3 MM/ BLI6npaeTcJI ycunueM 3aT.Il)KJ(B 
wnuneK 4Jnau:ueB, 6naro.napJI 'leMy neuonnacT C)I(HMaeTC.Il H 
npH BaKyyMHpOBaliiiB He BCnLITbiBaeT ,nODOnHBTeJI.bHbiX ,ne-
4JopMa:UBH no ,nnBHe. )l;e<}>OpMaUH.IIMH no ,nHaMeTpy MO)KHO 
npeue6pe'l.b, He06XO,nBMO TOJI.bKO, 'IT06bl o6e'laHICa 2 nJIOTHO 
ua,neaanac.b ua neuonnacTOBLIH :unnuu,np. KaK 6blno ciCa-
3aHo, neuonnacTOBLiii :UBJIHH,np co6upaeTcJI H3 Kone:u. Ton
I:uHHa CTeHKB Kon.~>:ua onpe,nenJinac.b H3 pac'leTa ua C)KaTHe 
,naBJieHBeM I Kz/cM 2. Ko34xJ>HllBeHT 3anaca npHHBMaJICJI 
paBHbiM 1 ,5. B 11a6A. 2 npHBe.neubl pe 3YJI.bTa Tbl ucnbiTanuii 
ne:aonnacTOBbiX Koneu na npo'IHOCT.b I OT BHewuero ,naBne
HHJI/. Kon.~>:ua 6~a~nu B3roTOBneHhl H3 neuonnacTa MapKB 
llC-I C y,neJI.bHhiM BeCOM O,I 2/CM~ ffiHpHHa KOJI.b:Ua onpe
,neJIJIJiaC.b TOJII:uHHoii cTaH.n.apTHoro JIBCTa neuonnacTa. 

113 Ta6nB:Uhl Bn.nuo, 'ITO ,neiicTBHTeJI.bHhlii 3anac npoq
HOCTH HCCKOJI.bKO 60JI.bWe paC'IeTHOrO. 3TO MO)KHO o6~.11C

HHT.b KOJie6aHH.IIMH nJIOTHOCTH neuonnaCTa, B TO BpeMJI ICaK 
npe,lleJI npO'IHOCTH B3.11T MHHBMaJI.bHhiM JlJIJI ,llaHHOB MapKH 
neuonnacTa. Hcn~a~TaHBe neuonnacTOBhiX Kone:u ua npo'IHOCT.b 
npoBOJlBJIOCL ua cne:uuan.~>uo pa3paooTaHHOM npu6ope 
I puc. 4/. llpu6op cocTOBT H3 BHyTpeuuero Kon.~>:ua I, o6T.Il
uyToro pe3HHOBOB MaiDKeTOB 2, H BHeWHero KOJI.b:Ua 3. 
CBepxy H CHB3Y KOJIL:Ua 3aKphiThl <}mau:uawu H3 oprcTeKna 4. 
fl»naH:uLI CT.IlrBBaiOTC.Il Me)I(JlY co6oii WDBJI.bKaMH 6. 06pa-
3ell pa3MeiJl8,eTC.Il BHYTPH 3aMKHyToro o6~eMa. 3a3op Me)K
AY <}maHJlaMB H o6pa31lOM Bhl6upaeTC.Il TaKHM, 'IT06bl ue 
6wno 3aJileMJieHB.II o6pa3Jla. llocne Toro, KaK npa6op co6pau, 
,llaBJICHBe DO,IlaeTC.II B DOJIOCT.b Me)I(JlY KOJI.bllOM I H MaiDKe
TOB. Pa3wephl KOJI.blla I H MaH)KeThl noA6BpaJOTC.Il TaK, 
'IT06hl DpH DO,Ila'le ra3a pe3HHa He paCT.HrBBaJiaC.b, a TOJI.bKO 
pacnpaBJI.IIJiaC.b. llOJl ,lleBCTBHeM CH.llhl CO CTOpOHbl pe3BHbl 
npoucxo,nuT uarp~euae o6pa3Jla BneDIHHM ,llaBneuaeM. KouT
pOJI.b 3a ,llaBJJeuaeM npoH3BOJ1BTCJI no ManoMeTpy 8. Ha6mo
AeHBe 3a Ae4JopMa:uueii Be,lleTC.Il qepe3 npo3pa'IHble <}mau
m.a 4. Ha npa6ope HCDhiTbiBaJIBC.b o6pa3Jlhl JlJIBHOH 50 MM. 

TaK KaK KPHTH'IecKoe ,llaBJieuae, npu KOTopoM :UUJIBHAP 
/co cBo60J1HhiMH KoH:uaMB/ Tep.&eT ycTOH'IHBOCT.b, 3aBBCHT 
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Puc. 4. CxeMa npuoo,pa 0.11.11 ucnw•aHuii neHonAac•oe••x 
KOAef4 Ha npO'IHOC.I» /cxa•ue/; J - 6HYIU>eHHee KOAI»I40; 
2 - pe3UH06QJI MaHxe•a; 3- 6HeJUHee KOAI»f40;4 - fPAQHf4W; 
5 - o6pa3e14; 6 - runUA~»Ka; 7 - ru•y14ep; 8 - MaHoMe•p. 

TOHLICO OT )lii&MeTpa B TOJIII{BHW CTeHOIC B He 3&BHCBT OT 

AJIBHW, TO pe3ynLT&TW BCDWT&H:aii ICOpOTICBX llHnBH,D;pOB 

DOCHY)I(HHH OCHOBaHHeM ,IJ;HJI BW6opa TOJIII{BHW CTeHOIC Ba

ICYYMHOrO ICO)I(fX&. ,UnJI Cp&BHeHHJI 6wno DpOH3Be,D;eHO BCDW

TaHBe Ha HapylKHoe .u;aaneu&e llHnBH.u;pa, Ha6paHHoro H3 

neHODn&CTOBhiX KOnen TOrO lKe )lii&MeTpa, .u;nBHOi 800 MM. 
Pa3pymeHHe llHnBH.u;pa npoa3omno npu ,u;aBneHBH 2,4 Kz/cM 2_ 

Ha puc. 5 DOIC&3&H DeHODH&CTOBhli llHnBH,D;p nocne BCDWTa

HHii. 

On&caHHaJI TexHonorHJI H3rOTOBneHHJI BHYTPeHHero cocy

.u;a MHWeHH H3 naBC&Ha H BaiCYYMHOro ICOlKyXa H3 DeHODH&CT& 

6wna HCDOHL30BaH& ,IJ;HJI H3rOTOBneHBJI lKB,IJ;ICOBO,D;OpO,D;HOi 

MBWeHB C MBHHM&HLHWM ICOnB'IeCTBOM BeJQeCTBa CTeHOIC 
Byrne 2rr /lOf 
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Puc. 5. l..(UAuHop U3 neHonAac•oewx KOAel4 nocAe pa3pyrue
HUJI ezo HapyJKHWM Oa6AeHUeM. 
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ABTOpLI C'I.HTaiOT CBOBM DpBJITHLIM .Z.OJirOM BLipa3BTL 

OC06yl0 6naro.z.apHOCTL M.B.JieBBHy, pHecmeMy OCHOBHOB 

BKJia.Z. B OCBOeHBe TeXHOJIOrBB B3rOTOBJieHBJI KpBoreHHLIX 

MBWeHeii B3 JiaBCaHa B DeHODJiaCTa. 

AsTopw 6naro.z.apJIT TaK*e COTPY.Z.HBKOB KpBoreHHoro 

OT.Z.eJia, DPBHBMaBWBX y'laCTBe B 3TOB pa6oTe. 
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