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TOBCTOJIMCTOBOTO ITPOKATy

2. Improvement of control systems for water-air cooling of continuously cast slabs and heavy plates

Pedepar:

1. MeTta po6oTu - mifBuUIIEHHS i cTabili3allis MOKa3HUKIB SIKOCTi 6e3MepepBHOIUTUX CTAJIEBUX CJISI0iB Ta
TOBCTOJIMCTOBOrO ITpokaTty npu BI1O misxoM po3pobku (isndHO-00rPYHTOBAHOI aHATITUYHOI MOZEJi Ta HOBOTO
CI1Ioco0y MpeIUKTUBHOTO YIPABJIiHHA, SIKi 3a0€3I1e4yI0Th CTabisizaliio pe>xumiB oxosnoakeHHs. O6'eKT TOCiIKeHb
- [pollecH Iifi 9ac TerIo0O6MiHy CTasIeBOi METAJIONPOIYKLii 3 BOJOIOBITPSHUM OXOJIOKYIOUMM CEPELOBUIIEM.
[TpenmMeT mocifKeHb — 3aKOHOMIPHOCTI BIIJIMBY XapakTeprucTUK BITO Ha MOKa3HUKYU SIKOCTi 6€311epepBHOJIUTHX
CTaJIeBUX CJI10iB Ta TOBCTOJIMCTOBOIO NIPOKATy. METOIM AOCiI)KEHHS: KOHTAKTHE Ta JUCTaHLillHe BUMipIOBaHHS
TEMIIepaTypU CTaJeBUX 3ar0TiBOK; 6aJlaHCOBUH MiAXi[ Teopii Tennoo6MiHy; KOMITIOTEPHE MOJEJIIOBaHHS 3

3aCTOCYBaHHSIM MoHTe-Kapsio eKcrieprMeHTiB; CTaHAAPTHI BUIIPOOYBaHHS MeXaHiYHMX BJIACTUBOCTEN JIMCTOBOTO



IIPOKATy; MHO>XKMHHA KOMITIOTEPHA PErpecis; KOMITIOTEPHE [TPOrpaMyBaHHs y cepenoBuili JavaScript; komm'ioTepHa
Bizyastizaliist 3 BUKOpUCTaHHAM 6i6ioTeK jQuery i jQuery charts; komm'ioTepHe iMiTaliliHe MOZEIIOBaHHS. Y
Iycepralii BUPilIeHO aKTyabHy HayKOBO-TE€XHIUHY 3a/iauy MiJBULIEeHHs Ta cTabinisalii NoKa3HUKIB SIKOCTi
6esnepepsHoanTUx cg6iB (BJIC) Ta ToBCTONMMCTOBOrO ITpoKaTy (TJIIT) HIsIXOM BAOCKOHAIEHHSI CUCTEMU
yIIpaBJIiHHS BOJONOBITPSIHUM OX0JI0[KeHHM (BI1O). 3arponoHoBaHO HOBUIA TEOPETUYHMI MifXi] Ta PO3POOIEHO
aHasiTHuHy Mogesb BITO, BUKoprcTaHHS SIKUX 3a0e31edye BiCyTHICTb TypOyJIeHTHOI Tedil, gediuuTy Ta HaaIuLKy
KOMIIOHEHTiB. PO3p006JIeHO HOBY aHAJIITUYHY CUCTEMY IIPEAUKTUBHOIO yIPaBiHHs oxojomxeHHsM BJIC. Otpumano
perpeciitHi mogeni BruBy BI1O Ha mexaHiuHi BnactusocTi TJII. 3anpornoHoBaHo iepapXiyHuil crnocioé
MOJeJIIOBaHHS 00'€KTiB 3 BEKTOPHUMM LiJIbOBUMHU QYHKIISIMY, L0 MiABUILY€E ePEeKTUBHICTb TUHAMIYHOTO
ynpasiiHHA BaactuBocTsamu TJII. EKcriepyMeHTanbHO-TIPOMUCIOBMMY METOJAMHU [TOKa3aHO 3MEHIIEHHS aMILJITY /L
KOJIMBaHb BUTPAT OXOJIOMKYI04u0i Boju BTpuUdi i TemnepaTtypu Mmetany BJIC - 3 27°C no 15°C, npy BUKOPUCTaHHI

pe3ysbpTaTiB poboTH, 10 3HIXKYE YacTKy BJIC 3 moBepxHeBUMU TpimnHamu 3 11% no 5%.

2. Purpose of the work - to increase and stabilize the quality of Water-Air Cooled Continuously Cast Slabs and
Heavy Plates by means of a physically grounded analytic model together with novel predictive controlling system
development both providing the cooling regimes stabilizing. Investigation object - thermal exchanging processes
between steel products and air-water coolant Subject matter of the research - Water-Air Cooling effects on the
quality characteristics of Continuously Cast Slabs and Heavy Plates Investigation techniques: contact and distant
metal billets temperature measurements; balanced approach of the thermal exchange theory; computer Monte-
Carlo simulations; standard heavy plates mechanical characterizations; multiple computer regression; computer
JavaScript software development; jQuery and jQuery charts libraries aided computer visualizing; computer
numerical modeling. An actual scientific-technological problem of increasing and stabilizing the quality of Water-
Air Cooled Continuously Cast Slabs (SSC) and Heavy Plates (HP) is solved in the thesis by means of improvements
of their Water-Air cooling control systems A novel theoretical approach is proposed and a new analytic model for
Water-Air Cooling is developed providing absence of the components turbulent flow. A novel analytic predictive
control system was developed. Regression models were obtained to describe the cooling parameter effects on the
heavy plate mechanical properties. A new hierarchical method for modeling the control objects with vector
objective functions was proposed to improve the dynamic control effectiveness. By industry verified experiments
considerable decreasing the cooling water consumption - over three times; CCS metal temperature - from 27 °C
to 15 °C was shown due to the obtained results application with final decrease of the defect slab overall percentage
from 11 % to 5 %.
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