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2. Ilportt03}'BaHIDI umpHHH 3TB rrpu orrepaQiHHOMY KOHrpOJii p03IIIH
pl0€ MO)KJIHBOCTi uoro 3aCTOC}'BaHH.ll M.ll KC30 BHCOKOMiQHHX peHOK. 

3. P03po6neuo anropttTM KOHfJ>OJIIO s peanbHOMY qaci rrpoQecy KC30 

cyqacuux BHCOKOMiQHHX peHOK 3 rrpOrH03}'BaHIDIM umpHHH 3TB Ta iu<t>op
MaQieJO rrpo Bi,nrrosi,nuiCTh I10Ka3HHKiB .llKOCTi 3BapHHX CTHKiB BHMOraM Mi
)KHapO)lHOro CTau.napry. 

JleeuHCbKUU O.C., 06opcKUu I'.O., ToHKOHomu B.M, 
IlpoKonoeutt LB. 0.necbKHH uaQiOHaJibHHH 

rroniTexuiquuif yuisepcHTeT, 0.neca, YKpalua 

BHMIPIOBAHIDI TEMIIEPATYPH WBH,ll;KOPI3A.JILHOI 
IIl,ll;K.JIAJU(H IIPH IOHHO-IIJIA3MOBOMY HAIIHJIEHHI 

Ilpu uaueceuui ITOKpHTTiB O)lHHM 3 HaHBa)KJIHBiIIIHX rrapaMeTpiB, rn;o BH-

3Ha'ial0Tb .llKicTb iHCTpYMeHry, € TeMrreparypa IIIBH.nKOpi3aJihHOl rri.nKJIM
KH. ToMY smuaqeuu.ll TeMrreparypuux rronis B iHCTpYMeHTi, rn;o uarpisa
E:ThC.ll B rrpoQeci iOHHO-I1Jia3MOBOMY uarrHJieuui, Mae I1paKTH'iHHH iHTepec. 
O.nuk10 3 YMOB OTpHMaHIDI sucoKol .llKOCTi IIIBH.nKopbKyqoro iHCTpYMeHTY 3 
ITOKpHTI.llM € .llBJI.ll€TbC.ll 3a6e3rreqeuID1 TO'iHOfO BHMiprosaHH.ll i rri.!lTpHMKH 

.noTpttMaHIDI TeMrreparypu rri.nKJia.nKH B rrpoQeci BCboro rexuonoriquoro 
QHKJIY uaueceHH.ll ITOKpHTI.ll. 

51K 3a3Ha'ieHO B [l], 6inhIIIiCTh TeXHOJiori'IHHX rrpoQeciB BHMarae peTelib
uoro .llOTpHMaHIDI TeMrreparypHHX peX<HMiB, OCKinhKH peryJIIOBaHIDI TeMrre
parypuoro pe)KHMY - uau6inhIII BIDKJIHBHH i yuiBepCaJibHHH 3aci6 36iJibII1eHID1 

IIIBH.nKOCTi rrpoQecy i rri.nB~eHIDI .llKOCTI BHXO)ly roTOBOro rrpo.nyKTY. 
OcuoBHi 3aco6u i MeTO.llH BHMiproBaHIDI TeMrreparyptt, a TaKO)I( iHTepBa

JIH Ix po6oqux .niarra3oHiB uaBe.neui s .noBi.!lKoBiH nireparypi [2]. Auanh 
MeTO)liB BHMiproBaHIDI TeMITeparyp I10Ka3ye, lli;O Hau6iJibm rrpHHH.llTHHMH 

M.ll oQiHKH reMrreparyp rrpu uaueceuui ITOKpHTTiB ua IIIBH.nKophanhHi iu
CTpYMeHTH MO~b 6yrtt BHKOpHCTaHIDIM rripOMeTpiB i KOHTaKTHHX TepMO
MeTpiB. 3acTOC}'BaHH.ll TepMOMeTpiB p03IIIttpeHH.ll Ta orropy B OCHOBHOMY 

o6Me~eTbc.ll BepxuiM piBueM 3Miuu TeMrreparyp, a rripoMerpiB crreKTpaJih
uoro po3rro.niny- Hlf)l(HiM piBHeM a6o rroporoM qyrJIHBOCTi. 

Cni,n 3a3Ha'IHTH, rn;o B rropiBIDIHHi 3 KOHTaKTHHMH 3aco6aMH BHMiproBauIDI 

TeMrreparypu, ITPHJIMH, .llKi peeCTpyIOTb BHI1pOMiHIOBaHIDI B iH<l>paqepBOHOMY 
(Jll) crreKTpi ¥aIOTb P.ll.ll OCHOBHHX rrepeBar, cepe.n .llKHX 6e3KOHTaKTHiCTb i 
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lllBHJ{Ko.niJI Kmrrpomo reMneparypH, seJIHKa p03,niJiosa 3,narniCTI>, RKa 3a6e3-
neqye BlfjfBJieHIDI JIOKaJibHHX i THWiaCOBHX pi3HHQb TeMTieparyp Ha o6'eKTax 
KOHTpOJllO, a TaKO)I( MO)l(JIHBiCTh si3yani3aui1 TeTIJIOBHX TIOTOKiB. 

He3BIDKaIO'IH na llOCTaTHIO KinhKiCTb nepesar, neo6xiJ:uf o 3BepttyTH ysary 
Ha nmrn6KH, RKi MO*YTh BTIJIHBaTH Ha TO'IHiCTb BH3Ha'leHIDI TeMTieparypH. 

06'eKTOM .nanoro .nocnill)l(eHIDI e TeTIJIOBHH KOHTpOJib npHJia,naMu imppa
qepsono"i TeXHiKH B BaKYYMHiH ycTaHOBQi npu iOHHO-TIJia3MOBOMY HanHJiettHi. 
Ocnosna nepesara npHJia.nis ILJ TeXHiKH B TOMY, 1.1\0 Ix MO)l(ffa BHKopucrosy
saTu .nmi: BHMipJOBaffffjf TeMneparypu BIDKKO.ll:OCTYTIHHX, Bi.n;.naneHHX a6o py
XOMHX o6'eKTiB, qoro neMO)l(JIHBO .n:oc51rru KOHTaKTHHMH repMOMeTpaMH. Te
TIJiosi3opu MO*YTu pearysaTH na lllBHJtKi 3MiHH TeMneparypu. Bonu ne BHO
caTh CTIOTBOpeHIDI B BHMipIOBatte TeMneparypHe none, TaK RK npu BHMip10-
BaHHi o6'eKT ne nasa~CTbCR. OcnoBHHMH ne.noniKaMH TeTIJiosi3opis e 

HeMffHY'liCTb BeJIHKHX noxu6oK y 38' R3KY 3 Hesi,n:OMHMH 3Ha'leHIDIMH Koecl>i
QieHTa BHnpoMiHJOBaHIDI ni.nKJia.nKH, 3MiHOIO nornuttaHIDI eJieMeHTiB OTITH'i
HOl CHCTeMH B pe3YJibTaTI 3anHJieHIDI, a TaKO)I( BTIJIHBOM npoMi)l(fforo cepe.n:o
BHI.Qa Mj)I( o6'eKTOM BHMip10BaHID1 i TeTIJIOBi3opoM. 

,[VUl BH3Ha'leHIDI oco6JIHBOCTeH 3MiHH Koecpiu:ieHTa BunpoMiHJOBaHIDI 
npOBO.ll:HBC.11 TeXHOJiori'IHHH ay,nuT, MeTOIO JIKOro 6yno BHRBJieHH51 .n:iifcttoro 
3Ha'ieHH.ll BHnpoMiHJOBaJibHOl 3,naTHocri MaTepiany, OCKinbKH BBe.n;eHe He
npaBHJibHe 3naqenff51 MO)l(e npH3BeCTu .n:o BeJIHKOl noxu6KH BHMip10BaHHH 
TeMneparypH, 1.1\0 neraTHBHO no3tta'lHTbCR Ha RKocri O'IHI.QeHHR i TepMoaK
THBaQil nosepxHi B npou:eci iOHHOl O'IHCTKH, a TaKO)I( Ha CTpyKTypi i BJiac
THBOCTJIX KOH,n:ettcary npH OCall)l(eHHi noKpHTTR . 

.nira npose,n:eHIDI .n:ocnill)l(eHIDI TeTIJIOBOro KOHTpOJIJO y BaKYYMHiH ycra
HOBU.i 6ys BHKOpHCTaHHH TeTIJIOBhop NEC Avio R 300 3 .n:iana30HOM BHMi
p10saHID1 Bi.n: -40 .n:o 500 °C (3 onu:ieIO .n:o 2000 °C). CxeM}- BHMipIOBaHHH Te

MneparypH 3 Bi.n;OMHM Koecpiu:ieHTOM BHnpoMiHIOBaJibHOl 3.ll:aTHOCTi MaTepiany 
o6'eKTa npH ioHHO-TIJia3MOBOMY HanHJieHHi npe,nCTaBJieHO Ha pHC. 1. 

n=>5'ii!tf1 c1 Al'Af onepamopa 

Puc. 1 - ABTOMaTHJosaHa cxeMa ynpasJiiHHH ycTaHOBKOIO ioHHo-nJ1a1Mosoro 
H3DHJieHHH 

80 



,ll;aHa cxeMa ,L{03BOJUI€ B npaKTH'IHHX yMOBax ynpaBJUITU HarpiBOM .n;oc
Jli,L{)K)'BaHoro o6'€KTa 3aB,L{jlKU BHCOKiH TO'IHOCTi BU3Ha'leHJUI 3Ha'leHIDI Te
MnepaTYJ>U Ha nosepXHi HanUJJeHJUI. 

JluTeparypa 
1. BH)'KOB, IO.H. HaHeceHne H3HOCOCTOHKHX noKpbITUH Ha 6bICTpope
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JlaxoeutfKUU MM, PoUJynKUH B.B., Il0Kpacu11 MA., 
Mu11u11a HA., Tennoe A. 0. 11HcTU1Yf MeTaJJJJyprnu u 

MaTepuanose,n;eHIDI UM. A.A. oaHKOBa p AH, MocKBa, PoccIDI 

RBJIEIIllE CKA 'IKOOI>P A3HOH ~Ecf>OPMAIJ;HH IIPH 
HEIIPEPl>IBHOM HAHOlfll,lJ:EHTHPOBAIIllH HEE BJIHRHHE 

HA PE3YJThTATLI HCilbITAIIllil 

CKa'IKU n11acruqecKoH: .n;eq>0pMat.{UU npu ttenpepbIBHOM utt.n;eHTuposattuu 
6hmn 3a<t>HKcuposaHb1 u onucaHh1 B pa6ore [1]. CornacHo (1, 2], nepsotta
'laJJhHbie npe,n;nOJIO)l(eHIDI 0 npupo.n;e CKa'IKOB B KUHeTUKe norp~eHIDI UH
,n;eHTopa CBO,L{UJIHCb K npe.n;craBJieHIDIM 0 BblCOKOH ponu OKCH,L{HOH UJieHKU Ha 
nosepXHOCTU MeTaJJJla, KOTOprul 6y.u;yqu 6011ee XpynKOH, 'leM IlO,L{JIO)l(Ka, Mor
na BHe3aUHO pa3pynmThCSI " cnpOBOQHpOBaTb nocne.n;yi:ouzyio CKa'IKoo6pa3-
H)'10 n11acTH'lecKyi:o .n:e<t>opMal.{UIO 6011ee MSlrKOro MeTa1111a. TaKM TO'IKa 3pe
HIDI ,L{OMUHUpOBaJJa BilJIOTb .n;o cepe,n;HHbl 90-x ro,n;oB xx BeKa. 0.n;HaKO K Ha
qany :XXI seKa 611aro.n;apS1 pa3BUTUIO TeXHUKH HenpepbIBHoro UH.n;eHTHposa
HIDI " cepuu TIQaTeJibHO IlOCTaBJieHHblX 3KcnepUMeHTOB CTaJIO SICHO, 'ITO ,L{a)l(e 
ecJIH yCTpaHHTh OKCH,L{HblH CJIOH, TO CKa'IKU .n:e<l>opMaQHU Ha P-h-.n;uarpaMMe 
Bee paBHO OCTalOTCSI. l1x npupo.n;y CTaJJU CBSl3bIBaTb c npoQecCaMH roMoreH
uoro 3apo)K,L{eHIDI .n;HCJIOKal.lHH B o611acTH ,n;eHCTBIDI BblCOKHX C.n;BHrOBbIX Ha
npjf)J(eHHff no.n; OCTpUeM UH,n;eHTopa H IlOCJie.n;yi:ow:HM CKOJib)l(eHUeM KpUCTaJI
JmqecKHX nJJOCKOCTeif. OnhlT ucc11e.n;osaHHH nosepXHOCTHbIX HaHocnoes pMa 
kOHCTpYKQHOHHhIX Marepuanos (cUJiaBbI THTaHa, HUKeJib, KOOaJibT u .n;p.) no
D3aJI, 'ITO CKa'IKU IlJlaCTH'lecKOH .n:e<t>opMaI.{UH B03HHKalO'f ~e B Ka)l(,L{OM npo-
.aecce HaHOHtt.n;eHTHpOBaHIDI. 
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