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AOCHNIAXEHHA KOJIMBAHb PIBHA METAIY Y KPUCTANI3ATOPAX
MALUNHWN BE3NEPEPBHOI PO3JIUBKWU CTANI

BupobHnuTBO CcTani mae Benvke 3Ha4YeHHst B 060POHO34aTHOCTI KpaiHW. Ha cborogHi B
YKpaiHi 3anuwmnnock YoTMpu Ail4Mx MeTanypriviHi NignpuemcTBa, SKi BUpobnstoTb cTanb, K
AN BilCbKOBMX NOTPeb, Tak i Ansa byaiBenbHOI ranysi.

beanepepBHa po3nuBKa cTarsi y cydacHMX yMOBaXx € MepCcrnekTMBHUA HanpaMOK y MeTa-
NYPrinHin ranysi.

Uepes eKOHOMiYHY He AOUIMbHICTE PO3NMBKU CTarni y BUNMMBHWLI, BiaOyBaeTbCs nepexia Ha
meToam 6e3nepepBHOro NUTTS 3aroTOBOK, TOMY HEOOXIAHO MiABULLMTI BUMOTM A0 AiarHOCTYBaHHSA
Ta TEXHIYHOIO CTaHy erneMeHTIB KOHCTPYKLN MaLLmHn 6esnepepBHoro nuTTs 3arotoBok (MBJ13).

3 METOI 3HWXKEHHSI TPUBANoCTi HENPOrHO30BaHWX NPOCTOIB, 3YMOBMEHUX TEXHIYHUMU
HecnpaBHOCTSMU, a TaKOX ANA YHUKHEHHSA aBapii 3 BaXKKUMW €KOHOMIYHMMW Hacsigkamu,
HeobXiaHO NiABULLIMTY BUMOTM 40 OiarHOCTYBaHHS, TEXHIYHOIO CTaHy effeMEHTIB KOHCTPYKLIN
obnagHaHHsA, Aki BUKopuctoBytoTbes Ha MBJ13.

OaHMM 3 OCHOBHUX haKTOPIB, AKMI BNMBAE Ha NPoAyKTUBHICTL poboTn MBJI3 ue meTtoamn
AiarHocTyBaHHA obrnagHaHHS 3a pesynbratamu Jiarpam KonveaHb Kpuctanisatopa, Lo B
LifloMy BM3HA4YaeTbCs Ha CTabiNbHiN pobOTi MaLLMHW.

3 nouatky OyaieHnuTBa MBJ13, a came 3 2003 poky i OO TenepiwHbOro Yyacy npoaoB-
XYITbCA AOCNIAXKEHHA Ta yAOCKOHAaNEHHA METOAIB AiarHOCTYBaHHS, AK OKpeMux BY3MiB
Tak i Npaue3naTtHOCTi MalUWHW B LiNIoMy, TOMY AaHy pobOTy cnig BBaXaTW akTyalbHOM.
MpeacTtaBneHa poboTa cnpsiMoBaHa Ha YOOCKOHaneHHsa npauesgartHocTi Bysnie MBJ13 3a
paxyHOK CBOEYACHOIo BM3HA4YEeHHS Ta igeHTudikauii MONMoOMOK 3a AOMOMOroH BU3HAYEHHS
PiBHSI CNSIECKIB KOMMBaHb Y KpUcTanisaTopi.

B poGoTi npoBegeHWin aHania 3 BU3HAYEHHSIM OCHOBHUMX BigxuneHb y poboti MBJ13.
OCHOBHI BigXuneHHs 3BefdeHi Yy KnacudikauinHuin nepenik 3 BU3HAYEHHSM BiAHOCHOIO
BNAUBY Ha CTPYMOK B LinoMy. B po6oTi ocHOoBHa yBara npugineHa no AiarHoCTyBaHHIO
obrnagHaHHs Ta BU3HAYE€HHS NONOMKM TOrO UM iHLLIOro By3na, Ae HeobxigHo pobutn npeseH-
TMBHe 0b6cnyroByBaHHS abo 3amiHy By3na B LLiniomy.

Y poboTi NnpuBEAEHI MPAKTUYHI PO3pPaxyHKM 3 IMOBIPHMM BU3HAYEHHSM BigXIMHb Y POBOTI
obnagHaHHa MBI3.

Knto4yoBi crnoBa: mMallnMHa HenepepyBHOIro NUTTS 3aroToBOK, GesnepepBHE PO3nMBaHHS,
KONMBaHHSA PiBHS, AiarHOCTMKa obnagHaHHsA, BiACTPIN CTpyMKa, MeTanyprinHe obnagHaHHs.

Bemyn. Y cyqacHuX ymoOBax BUPOOHHLITBA BaXKIIMBE 3HAYCHHs HaOyBae npoliema eKCILITY-
aTawifHOl HaAIHHOCTI TEXHOJIOITYHOrO O0JIAIHAHHS — O/IHA 3 HAWBAXKIIMBILIKX Y METAJypriii-
HOMY KOMIUIEKCI BUpOOHUITBA cTai [1]. Uepe3 ekoHOMIUHY He JOUIIbHICTh PO3JIMBKH CTali
Y BHJIMBHHL, BIIOYBA€ThCS [EPEXi/L HA METOAM Oe3MepepBHOIO JIMTTS 3aroTOBOK. Po3nuBky
CTalll 110 CTPYMKax Ha MaiuuHi 6esnepepsHoro nuTTs 3aroroBok (MbJI3) HaBeneHo Ha puc.
1. 3 MeTor 3HW)KEHHS TPUBAJIOCTI HEMPOTHO30BaHMX NPOCTOIB, 3yMOBICHHX TEeXHIYHUMU
HECIPABHOCTSIMH, a TAKOX JUIsl YHUKHEHHsI aBapiii 3 B&KKMMHU HACJIIKaMH, HEOOX1/THO ITi/1BU-
IIUTH BUMOTH JI0 IarHOCTYBaHHS, TEXHIYHOTO CTaHy €JIEMEHTIB KOHCTPYKLIN 00JIa HaHHS
K1 BUKOpUCTOBYIOThCst HAa MBJI3 [1, 2].
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Pucynox 1 — 3araneuuii Bunis MBJI3 min uac po3nuBku craii

OnHMM 13 XapaKTePHUX O3HAK [0 BU3HAYCHHIO [I0JIOMOK Y [POLIECi PO3JIMBAHHA € Alarpamu
KOJIMBaHHS piBHA MeTaiy. [lo konmBaHHIO plBHSI MeTasly BU3HAYAIOTh HE JIUIIE TEXHOJIOT1uH1
napameTpy, 30Kpema, WIBUIKICTb JIMTTS, ale i MOKa3sHUKHM JOBIOBIYHOCTI OKPEMHX By3IIiB
MaIlHH, TpI/IBaJIlCTB MiIrOTOBKH MALLUHHU 10 POOOTH, 3py4HICT 0OCITYTOBYBaHHSI | PEMOHTY.
OnHuM 3 HaWBAKIMBIKMX JAMCTAHUIMHUX MAPAaMETPIB 0 SKMM BH3HAYAIOTHCS TOJOMKH,
abo 300iB y pobori cucremi B I.[lJIOMy € Jjarpamu Konusab. [Ipore, He 3BaXkaroun Ha MEBHI
YCIIXH, TOCATHYTI y MiJBUILEHHI HAIIHHOCTI poOOTH, HE 3aBXK/IM BAAETHCS YHUKHYTH HETIPO-
THO30BAHOTO BUXOy 3 yafy oOnmajgnanHs [3]. Lle NOsCHIOETBCS, HacamIepea, KOPCTKUMH
TEXHOJIOTIYHUMH YMOBaMHU pOGOTI/I a camMe BHCOKOIO TeMIIepaTypolo, BOJIOTICTIO Ta BiOpa-
Ii€10 B pealbHUX eKCHJIyaTaLIlI/IHI/IX yMoBax [4—6].

Ananis ocmannix oocnioocens ma nyonikayiu. BigoMi npaii Ta maxonu 10 aBTOMATH30-
BAHOTO JIIarHOCTYBAaHHs TEXHIYHOTO CTAaHYy €JICMEHTIB MeTaHprII/IHOFO obnanuanus [5, 6],
METO/IM Ta MPOIEAYPH TPOTHO3YBAHHS TOIIKOKEHb KOHCTPYKIIii [7, 8], OliHFOBaHHS JIOMY-
CTHMOTO IPaHUYHOTO CTaHy iX eKCIuTyaTarlii, PH3HK- -aHaJi3 JJIs BCTAHOBJIEHHS TAKOTO CTaHy
[9] nokasyroTh, 110 IPOrHO3YBATH 3aJIHMUIKOBHH PECYpC KPHCTAN3aTOPIB Mij 4ac BHKOPH-
CTaHHs MOXXHA JIMIIC HA OCHOBI XapaKTEPHCTHK MILIHOCTI, INIACTHYHOCTI Ta TPIIMHOCTINi-
KOCTI KOHCTPYKUIMHMX MarepiajiB 3 ypaxyBaHHsAM iX ekcrulyarauiiinoi aerpajauii. Ilpore,
HE OIKMCYETHCS SIK IIPOBOJUTH JliarHOCTyBaHHs obsaaHanus MBJI3 3a iarpamamu KonBaHs.

Ilocmanoska npoonemu. JlocmiKeHHS Ta aHai3 AiarpaM KOJUBaHb Y Mpoleci Oe3nepeps-
HOTO pO3JIMBaHHA MeTay. [[porHo3yBaHHS 3yNMHOK 3a JiarpaMaM# KOJIMBaHb Ta BUXOMIB 3
nany oOnagHaHHS, K€ IPU3BOAUTH 10 3ynuHKU cTpymka MBJI3, mo npusBoauts 10 Hesa-
IUIAHOBAaHUX BUTpAT y BI/Ip06HI/II_[TBi

Ocrosni 0ocnioocenns. Y NaHii cTati IpHBEACHI HE BCI BIAXMICHHS y poborn MBJI3.
IToxa3ani HaWOLIBII BIUIMBOBI SIKI MPUBENM IO BUBEIEHHS CTPyMKa 3 poOOTH Yy mpoIieci
PO3ITUBKY CTalli.

JiarHocTyBaHHsl OOJNIQHAHHS MO JiarpamMaM KOJHMBAaHb JIO3BOJISE y TPOLECI PO3TUBKHU
cTam abo HOro 3ymWHKH Ta PEMOHTY JOCTOBIPHOTO BHU3HAauuTH HecmpaBHocTi [10].
B npoueci posnueku Ha MBJI3 nepiognuno BifOyBarOThCs HE3aIIAHOBAHI 3yIIMHKH I1OB’sI-
3aHi 3 BACTPUIOM cTpymKka. Ha puc. 2. HaBeneHo aiarpamy poOOTH CTpyMKa [€ PO3JIMBHUK
BUKOHAB 3aMiHy CTaKaHa-7103aTopa, Ta BUJIHO BUCOKY aMILIITYAy sika gocsrae 90% .

Lst cranapTHa oneparis sika Hepeﬂ6aqa€ 3aMiHy CTakaHa-/103aTopa y NpOLeCi PO3ITUBKH
B HACJIIJIOK «3apOCTaHHs» KOJIM IIPOXIIHUI nepepi3 crae MeHIIMM. Take pa3oBe i ABUIICHHS
PIBHS aMILTITYAH HE CBIIYUTH TPO MOJIOMKH OOJIaHAHHS.
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Pucynok 2 — @010 BincTpiidy CTpyMKa [0 BEpXHBOMY PiBHi, [0 3aMiHi cTakaHa-103aropa

TpansieTbcsi MOMEHT IMiJBUILEHHS HaBaHTAXEHHS Ha JIBUT'YH TATHYYO-IIPABUIIBHOIO
npuctpoto (TIIIT) na MBJI3. Anamnizytoun poO0Ty B yMOBaX HaBEACHOTO MPHUKIIATY, MOKIIUBO
3poOWTH BHCHOBOK, IO Bi0YBA€THCs 3aKIMHIOBaHHsI BUTryHa ab0 TIIIT ta nifBHIIEHHS TOKY
10 30 A, 110 BIIJIMBa€ Ha HOPMAJIbHY po60Ty crpymka. [Ipu ieranbHOMy po3riisijl 3po3ymiso,
110 BHIIIOB 3 JaJy eNCKTPOABUIYH sikuii npaioe B napi 3 TIIIL Ilpu rakux obcraBuHax
notpedye PeMOHTY €JIEKTPOIABUTYH a00 HOro MoBHa 3aMiHa.

Ha xpuBH3HY 31MTKa BIUIMBAE OXOJIOJKEHHS SIKE BII[6YBa€TBC$I B 30HI BTOPHUHHOTO OXOJIO-
mokenns (3BO). Tloripimenms mpomecy OXONOMKEHH TOB’A3aHE 13 3aCMIYCHHSIM (OPCYHOK
JUTsL I0Za41 XOJIO/IHOT BOJIM SIK1 IIOTPEOYOTh YHILCHHS 200 3aMiHN.

Y mpoueci poOOTH TakoXK BifOYBAETECS 3aCMIUCHHS MEPEIYCKHUX KIIAMAHIB SIKi TAKOXK
noTpPedyrOTh PeBi3ii abo 3aMiHH y NMPOLEC] MEPEIArOTOBKH.

HoBoni wacro BinOysaroTbCst 301 y poOOTI MEXaHi3My KOJNHMBAHHS KPUCTaji3aropy.
[IprunHM Takoro SBUILA MOIATAI0Th Y HEIKICHOMY OOTHCKAaHHS IITYLEPiB PyKaBiB BUCOKOTO
THCKY. Takok MOXKYTH OyTH MOMHIIKH Y POOOTI CITyK0i aBTOMaTHYHHMX CHCTEM YHPABIIiHHS,
K1 TOTPeOyIOTh 3aMiHHM KaOeIbHO-IPOBITHUKOBOT HpOI[YI(Hll

AHam3onqH BiIXMICHHs y poboti MBJI3 ckianeHuii kamdikaliiiHuii neperik o3Hak, ski
HAYaCTILIC BUHUKAIOTh Y MPOLEC] PO3NMBKYU CTPYMKIB. Pesyiisrary aHalli3y HaBeCHO y Tatu. 1.

Jis aHanizy OTpUMaHUX B JOCIIIKEHHI CTaTMCTUYHUX JIAaHUX PO KUIBKICTh BUIAJIKIB
NEBHUX BIIXWIEHB IPOTATOM Micsiis Oys10 3aCTOCOBAaHO MaTeMaTUYHMI anapaT Mepesx belieca
(MB). Ilepioro KOMIIOHEHTO JaHOI MEpeXi € MHOKUHA 3MIHHUX V ={V,,V,....,V;s} - O3HaK
BIZIXWIICHD, @ JPYTOK0 KOMIIOHCHTO0 € PO3MOALT HMOBIPHOCTCH 3MIHHUX P ={P, P,...., Ps} .
Ipu bOMy BUKOHYETBCS yMOBA: KOXKHA 3MIHHA MEPEeXI1 He 3aJIeKUTh BiJl YCIX IHIIHUX. Hpouec
004HCIICHHS IMOBIPHOCTEH CIIyT'y€ OCHOBOIO JUlsh (pOPMYBAHHs PIlICHb B yMOBaxX HeBH3HaYe-
HOCTi Ha ocHOBI Mb [11].

CrizibHa HMOBIpHICTb NOAIT 4 BU3HAYa€ThCs 3a (POPMYIIOI0 MOBHOT HMOBIPHOCTI:

u A A A A
Ay=»P(H,)-P|—|=P(H,)-P|—|+P(H,))-P|— |+...+P(H,) P|—
- o -ru o) r o] o]

YMOBHI WMOBIpPHOCTI MOAIN-rinoTe3n H; npu NOMyIIEHH], 10 Mofis A Bxke BiaOymacs —
HOB1 IMOBIpHOCTI, BU3HAYAIOTHCS 3a Gopmyroro belieca:

P(ﬂ) P[;]'P(H")
A

1

VYV Tabn. 2 HaBeIeHO pe3ysIbTaTH 00POOKH KBam(i)lKauiﬁHHx MOJIOMOK (03HaK), Ta OTpPH-
MaHi 3Ha4€HHS HOBUX WMOBIPHOCTEH - YMOBHUX MMOBIPHOCTEH T1iMOTE3 — NMPHU BUHUKHEHHI
BiIXWICHb (NP OTpPUMAHOMY 3HaueHHI HMoOBIpHOCTI 0,728125 BHHWKHEHHS BiIXWJICHBb
po6otu MBJI3 3a dhopmyroro moBHOI iMOBIpHOCTI) [12].

2)
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Tabmus 1 — Knacugikaniitnux nepenik Bigxuiens podoru MBJI3

BignocHui
- BIUTHB
H om o
Ne . 2z 2 . HOJIOMKH Ha
O3HakH BIIXUJIEHD 25 9 3HadeHHS Y MPOLECi PO3IHUBKH
3/m B S S CTPYMOK B
< 3 1IOMY,
y %
| BincTpin mo MakcCuMaIbHOMY 5 3aMiHa CIIMHTWIALIHHOTO ETeKTOpa 100
PIBHIO iCyIsl 3aKIHYEHHS PO3IMBKHU
Bijgcrpin o ABUryHY MallliHU . .
2 ACTp ra30}1:3l0'1' p}i/31<>;1 3 3amiHa il 4ac pO3JIMBKU MAIIUHHU. 50
. PerymroBanns podotu
3 | 31MTOK 3ITKHYBCS Y HAIIPABJISIFOUY 4 Y p 80
[TOTOIAOYOI0 POJIMKA
ITommika MexaHI3My XATaHHS . . . .
. 3aMiHa IUIaT yIpaBIiHHS TUTBKH MiCIS
4 KpHUCTajizaTopa 3 : 70
: 3aKiHYCHHS PO3JTHBKH.
(aBTOMaTm3artis)
5 3IMUTOK 3ITKHYBCS 3 YTOMAOYUM 5 PerymoBaHHS OJIOKEHHS POJIHKY, MICIIS 60
DPOIIHMKOM 3aKIHYE€HHS PO3JIUBKH
«3eMIIs» Yy ABUTYHI IPaBUIILHOTO aMiHa JBUT'YHA, ICJIA 3aKIHYECHHS
6 |43 y ATy 4 3 yHa, 80
[IPUCTPOIO, 1110 TACHE PO3JIUBKU
7 [igBumeHwii piBeHb KOJIUBaHb 3 3aMiHa COMHTHISAIIIHHOTO JETEKTOpa 100
PIBHS METAY Y KPUCTAJIi3aTOPi MiCJIsl 3aKiHYEHHS PO3JIMBKU
306iii y poOOTI KJ1alaHiB MEXaHi3M . .
8 yp . . y 4 [Ticast 3aMiHu, PO3IUBKA NPOAOBKYETHCS 60
xutadHs (T1IpaBiiika)
[MamiHHSA THCKY OCHOBHOI 4 IIpusene no 3ynmuuku MBJI3 B oMy mo 100
TIPaBIIKA ycix crpyMkax. Ilepesamyck MBJI3
3aKIMHIOBAaHHS CICKTPOILY
10 | nBUTYHA MIPaBUIBHOTO MIPHUCTPOIO, 3 3amiHa nBuTyHa Tix 9ac po3nuBku MBJI3 50
1[0 TATHE
1 Buxin 3 naxy nponopuitHux 2 [pusene no 3ynuakn MBJI3 B winomy mo 100
KJIAIIaHIB TIAPOLUIIHADY ycix crpyMkax. Ilepesamyck MBJI3
. 3aMiHa MOTOp PEAYKTOPA TUILKH ITiCiIs
12 | Buxip 3 1agy MOTOPY peayKTopa 3 OP PEAyKTOp 100
3aKIHYEHHS PO3JIMBKU.
30iit y po0OoTi eleKTpoMarHiTHOT . .
A Hesnauna mosoMka, Imiciist 3aMiHu
13 | KOTymIKM HiAHOMY yTOHArO40ro 1 25
DOITHKA PO3JIUBKA CTPYMKA MPOIOBKYETHCS
Buxiz 3 nax KaBa MABOX Hesnauna mosoMka, Iiciist 3aMiHd
14 KI/ICH%p}?a MIP Y 2 ITiJ1 4ac PO3JIMBKH: PO3JIUBKA CTPYMKa 20
[IPOJIOBXKYETHCSI
15 Buxiz 3 mamy po3’emy 2 Hesnauna monoMka, Iiciist 3aMing 20
Kabeneykaaganka MPI PO3JMBKA IIPOAOBKYETHCS

Po3momin yMOBHOT HIMOBIPHOCTI TIOJIOMKH CTPYMKa JI0 1X KIJTBKOCTI MpeICTaBIeHa Ha puc. 3.
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Pucynok 3 — YMOBHI IMOBIPHOCTI BIUTUBY TTOJIOMKH Ha CTPYMOK B IIIJIOMY

HeoOximHo nmpoBecTH MpeBEeHTHUBHE 00CTYTrOBYBaHHS 00JIaJHAHHIO CTPYMKIB I10 1M03. 1, 7,
9,11, 12.
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Tabmuis 2 — PozpaxyHkoBa TaOnuIs HMOBIPHOCTEH AOCHTIKYBAHUX TTOJIOMOK
[PV BUHUKHEHHI BIIXUJICHb

CraructryHa HMOBip- ‘YMoBHa MmoBipHicTh

V, YacTtota, n . . .. n-P;
HICTB, P; HMOBIpHICTP MOJIOMKH, V,
1 S5 0,104166667 1 0,104166667 0,143061516
2 3 0,0625 0,5 0,03125 0,042918455
3 4 0,083333333 0,8 0,066666667 0,091559371
4 3 0,0625 0,7 0,04375 0,060085837
5 S5 0,104166667 0,6 0,0625 0,08583691
6 4 0,083333333 0,8 0,066666667 0,091559371
7 3 0,0625 1 0,0625 0,08583691
8 4 0,083333333 0,6 0,05 0,068669528
9 4 0,083333333 1 0,083333333 0,114449213
10 3 0,0625 0,5 0,03125 0,042918455
11 2 0,041666667 1 0,041666667 0,057224607
12 3 0,0625 1 0,0625 0,08583691
13 1 0,020833333 0,25 0,005208333 0,007153076
14 2 0,041666667 0,2 0,008333333 0,011444921
15 2 0,041666667 0,2 0,008333333 0,011444921

Ha puc. 4 nmpencrasiena WMOBIPHICTh BUXOY 3 JaAy 0OJaHAHHS B 3aJIEKHOCTI Bl KiJTb-

KOCT1 3yIIMHOK CTpYMKa.
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Pucynoxk 4 — I'icrorpama #MOBipHOCTEH JOCITIKYBaHUX TTOJIOMOK ITPH BUHUKHEHH] BiXUIICHD

3a pesyabraraMu 00poOKH, TaOMUIl 2 OTPUMAHO, IO MPH BUHUKHEHHI BIIXWIEHb poOOTH
MBJI3 Haitbi1p11 HMOBIPHUMH € BIICTPLI MO MaKCUMaIbHOMY piBHIO (14%) Ta magiHHSA TUCKY
OCHOBHOI rifipasiiku (11%), ToMmy pekoMeH10BaHO ITPEBEHTUBHE 0OCITyTOBYBaHHS 001 JHAHHS
Ta HOro BYacCHE BIAHOBJICHHSI JIJIsI 3aI100IraHHsl BHHUKHEHHS BIXUIeHb B podoti MBJI3.

s 3amo6iranHs 3ynUHKU CTPYMKIB HEOOX1IHO MPOBOAUTH 3aBUacHee 0OCIyrOBYBaHHS
oOnaiHaHHS Y Nepio/ MEePEeNiATOTOBKU Ta Y PEMOHTHHM MEpioz.

AHanizyoun poOoTy JllarpaMu KOJIMBaHb, ONEpaTop MalIMHU Ta TEXHOJIOTTYHUHN Ta JAOMO-
MDKHHUH 1epcoHain (MexaHo-, eIeKTpO-, EHepro-) CiykOu MOBHHHI BMITH pO31IU(POBYBaTH
JiarpaMu Ta BMITH BUSIBIIITU Herapasau y poOoTi 00aAHaHHS Ta IPEBEHTUBHO IX YCYHYTH.

Bucnosxu. TonoBHUMH YMHHUKAMH, SIK1 BIUTMBAIOTh HAa PIBEHh METATy B KPUCTAII3ATOPI, €
3MIHH PIBHS HAJIMBY METaJly B POMKOBILI (HAaIIPUKJIIa/1, IPU 3aMiH1 CTaJIepO3JIMBHOTO KOBIIA),
po3MUBaHHs 200 3apOCTaHHS BHYTPILIHBOI TOPOKHUHHU CKIITHKY J103aTOpa a00 3aHypIOBAJIbHOT
CKJISIHKHM, pO3MHBAaHHSI a00 pyHHYBaHHS TOJOBKHM CTOINOpa MOHOOJIOKA, TAKOX HaJMIIAIOue
KOHTAKTHE TE€PTS IPUBOJHUX POJIMKIB 3 TOBEPXHEIO 3ITUBKA, CIIPHSIE TX «IIPOCIH3», MOPYIIYIOUn
CUHXPOHHICTh MK IIBUJKICTIO 0O€pPTaHHS MPUBOIHUX POJIMKIB 1 BUTATYBAaHHS 3/TUBKA.
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AHaunizyloun MaTeMaTW4Hi po3paxyHKH, IOKa3aHo, 110 HAO1IbIIa BIpOTiHICT BUXOAY 3
namy o3Haku 1 Ta 9, e poOoTa CHMHTUIIAIINHUX IETEKTOPIB Ta TiApaBIiYHOTO 00IaHAHHS
ne Buxij 3 nagy pgocsrae 10 14%. Takok BUXOASYH 3 TEXHOJOTIT MPOIIeCy, BUCOKUH BILTUB
TaKOX MAlOTh O3HAKHU 3 1 6— 11e pOOOTH POJHUKY SIKUH «IIOTOMAE» Ta HE HAIWHICTh JBUTYHIB
MPaBUJILHOTO MPHUCTPOIO, 110 TATHE, IKe Jocsirae mo 9 % mo KOKHOMY BUIAJKY.

[IpoBenenwmii Ta 3aPOMOHOBAHUA MEXaHI3M MPAKTUYHOTO 3aCTOCYBaHHS 32 JIOTIOMOTOIO
MaTeMaTUYHHUX PO3pPaxyHKIB, IO SKOMY BHU3HadaTucs 3 BiporiaHicTio 80% Buxomxy 3 Jagy
mexaHi3miB MBJI3.

[To BuOIpKOBOMY aHaTi3y KOJIMBaHb POOOTH CTPYMKIB JTO3BOJISE OI[IHUTH MPAIE3IaTHICTh
obnagnanHs po6otn MBJI3 Ta cBO€4acHO BUSIBUTH Ta MPOTHO3YBATH 3AIMIIKOBHUI pecypc y
npoIieci HOro MOAAIBINOT eKCILTyaTallii.
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STUDY OF FLUCTUATIONS OF METAL LEVEL IN CRYSTALLISERS
OF CONTINUOUS STEEL CASTING MACHINE

Steel production is of great importance in the country's defense capability. Today, there
are four active metallurgical enterprises in Ukraine that produce steel both for military needs
and for the construction industry.

Continuous casting of steelin modern conditions is a promising direction in the metallurgical
industry.

Due to the economic impracticality of casting steel in a foundry, there is a transition to methods
of continuous casting of blanks, therefore it is necessary to increase the requirements for diagnosis
and technical condition of the structural elements of the continuous casting machine (CBM).

In order to reduce the duration of unforeseeable downtimes caused by technical
malfunctions, as well as to avoid accidents with severe economic consequences, it is
necessary to increase the requirements for diagnostics and the technical condition of the
elements of equipment structures used at MBLZ.

One of the main factors that affects the performance of the MBLZ is the methods of
diagnosing the equipment based on the results of the crystalliser oscillation diagrams, which
is generally determined by the stable operation of the machine.

Since the beginning of the construction of the MBLZ, namely from 2003 to the present,
research and improvement of diagnostic methods, both of individual nodes and of the
machine's performance as a whole, has been continued, therefore this work should be
considered relevant. The presented work is aimed at improving the efficiency of the MBLZ
nodes due to timely determination and identification of breakdowns by determining the level
of oscillation bursts in the crystallizer.

In the work, an analysis was carried out with the determination of the main deviations
in the work of the MBLZ. The main deviations are summarized in a classification list with a
definition of the relative impact on the stream as a whole. In the work, the main attention is
paid to diagnosing the equipment and determining the breakdown of this or that node, where
it is necessary to perform preventive maintenance or replace the node as a whole.

The paper presents practical calculations with the probable determination of deviations in
the operation of the MBLZ equipment.

Key words: machine for continuous casting of blanks, continuous pouring, level fluctuations,

equipment diagnostics, stream shooting, metallurgical equipment.
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