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Tema guceprauii:
1. YmockoHasleHHs IPOLeCiB iMITyIbCHOTO pi3aHHS 6e3lepePBHOJIMTUX 3arOTOBOK Ha OCHOBI YHCEJILHOIO

MOJIeJTIOBaHHS

2. Improvement of Impulse Cutting Processes for Continuous Casting by Numerical Simulation

Pedepar:

1. O6'eKT BoCiIKEHHS - TEXHOJIOTIYHMIA IPOLEC iMITyIbCHOTO (BUCOKOIIBUAKICHOTO) pi3aHHS 6e31epepBHOINTUX

3aroTOBOK. MeTa JOCIiIKeHHS - BLOCKOHAJIEHHS [TPOLleCy iMITyJIbCHOTO Pi3aHHs rapsyoro MeTasly, o J03BOJIsIE

CKOPOTUTU BUTPATH HA BUPOOHUIITBO METAJY, [0 OTPMMAaHUM 32 I0IIOMOTOIO CII0CO0Y 6€311epEePBHOTO JIUTTH, 32

PaxXyHOK 30iJIbIIEHHS HpO,ILYKTI/IBHOCTi PpO3/IMBaHHA. MeTO,I[I/I ,ILOCIHJ_DKCHHH Ta arapaTtypa - l'IpOBe,E[eHi ,ILOCJ]i,IL)I(eHHH

0a3y10TbCs Ha PyHAAMEHTA/ILHUX TIOJIOKEHHSIX MEXaHIKY PyHHYBaHHS, TEOPIi IPY>KHOCTI, Teopii ninacTuyHoi Teui,

MEXaHIYHOrO yJapy, Teopii 3B'43aHUX i JUHAMIYHMX 3a/1a4 TEPMOIIPY>KHOCTI, @ TAKOX pe3yJbTaTaxX aHaJli3y

YN CIIEHHUX Jla60paTOpHI/IX Ta BI/IpO6HI/I‘{I/IX E€KCIIEPNMEHTAJIbHUX ,U,OC]Ii,EL)KeHb. YncenbHi II,OC]Ii,H)KeHHH IMPpOBENECHO 3

BUKOPUCTAHHSM anapary MeTojly cKiHueHHUx esnemeHTiB (MCE), peanisoBaHoro y cydacHux cucremax CAD /CAE

("Abaqus", "LS-DYNA"). [l;1s1 anpokcumaliii OoTpuMaHuX JaHUX YACEIbHUX €KCIIEPUMEHTIB BUKOPUCTAHO



KOMII'IOTEPHY CUCTEMY MaTEMATUYHOro aHasi3y "Maple" ta nporpamy "Microsoft Excel". [l cTBOpeHHs
TpuBuUMipHOi reomeTpii MIP i1 enemenTiB cuctremu "MIP - pizanbHuil iHCTpyMeHT - 6e311epepBHOJIMTA 3aTOTOBKA",
110 Hece y cobi Habip HeoOXinHOI 1711 po3paxyHKy reomeTpruyHoi iHdpopMallii, BukopuctaHo cucremy "SolidWorks".
TeopeTuuHi i TpakTHUYHi pe3yabTaTU - IPOAHAJi30BAaHO OCOOIMBOCTI AMHAMIYHOI B3a€MO/Iii €JIEMEHTIB CUCTEMU
"MIP - pi3asibHuUI1 iIHCTPYMEHT - 6€3IepPEPBHOJIMTA 3arOTOBKA" /1711 YCYHEHHS He6aKaHOTO T03/10BXXHbOTO iMITYJIbCY
B 6iK KpucTasnizaTopa KpuBoJiHiiiHoi MBJI3 Ha OCHOBI YKCeNIbHOIO MOZIEIOBAHHS; 3HANUIEHO 3aKOHU PYXy
pi3azbHOrO iHCTPYMEHTY KJIIMHOMNOiOHOI GOPMHU, 110 3a6€3I1€4YYIOTh BiICYyTHICTh "Ha3aJHbOTO" IMITyJILCY TIPU
BYMICOKIl SIKOCTi 3pi3y 3aroTOBKM; OOI'PYHTOBAHO MiJIXOA! Ta MPOBELEHO ONTUMI3allilo IPOLECy iMITyJIbCHOTO Pi3aHHA
KOMOIHOBaHUM (KJIMHO-3CYyBHUM) Pi3aIbHUM iHCTPYMEHTOM. YIOCKOHAJIEHO TEXHOJIOTTYHUH MPOoLeC iMITyIbCHOTO
pizaHHs 6e31epepBHOJIUTUX 3arOTOBOK HOXKaMU KJIMHOINOAiI6HOI Ta KOM6iHOBaHOi popmu. CHPopmyIbOBaHO
PeKOMeHaNii AJ1s1 IPOeKTyBaHHS Pi3ajIbHOTO iHCTPYMEHTA Ta BUOOPY KiHEMAaTUYHOTO pexXxumy po6oTi MIP.
Po3po61eHO anropuTM, 1o A03BOJIsIE ONTUMI3yBaTH pO3paxyHKU B3aeMozii eemeHTiB cuctemu "MIP - iHCTpyMeHT
- 3arotoBKa". HoBu3Ha - Bnepie nmpoaHasizoBaHO OCOOGJIMBOCTI AUHAMIYHOI B3aeMoiii enemeHTiB cucremu "MIP -
pizasibHUI iIHCTPYMEHT - 6€3II€pEePBHOJIMTA 3arOTOBKA" 3 METOI0 YCYHEHHSI HE0a)KaHOIO II03J0BXKHbOIO iMITYJIbCY B
6ik KpucTasnizatopa KpuBoJliHiiHOI MBJI3. CTyIiHb YIPOBAIKE€HHS - PE3YJIbTATU BIPOBAIKEHO Ha 3AT
"Typ6ocTanb-ImxuHipinr' (M. Xapkis). Cdepa BUKOpUCTaHHS - PO3PO6JIeHi MOJieJli MOXKYTh OyTH BUKOPUCTaHI IIpU
IIPOBEJEHHI NOCIIPKEHb y rajly3i BUCOKOUIBUAKICHOTO pi3aHHs MeTajly, OTPUMaHOTO 32 OIIOMOTI0I0 6€31ePEPBHOTO

JINTTS.

2. Object of research - manufacturing process of impulse (high-speed) cutting of continuous castings. Research
objective - improvement of manufacturing process of impulse cutting of hot metal which allows to reduce metal
cost by increase of productivity. Methods of research and equipment - fundamental points of fracture mechanics,
theory of elasticity, theory of plastic flow, mechanical shock, theory of combined and dynamic problems of
thermoelasticity and results of laboratory and experimental research works. Numerical research was made with
the help of FEM implemented in modern CAD /CAE systems (Abaqus, LS-DYNA). Mathematical application Maple
and office program Microsoft Excel were used to get approximated results. SolidWorks was used to create 3D
geometry of cutting machine and its elements. Theoretical and practical results - peculiarities of interaction for
"Cutter - tool - workpiece" system were analyzed to remove a negative impulse directed to continuous casting
machine crystallizer, optimum laws of motion of V-shaped cutting tools were found; cutting with combined
cutting tool was improved. Manufacturing process of impulse cutting of continuous castings was improved for V-
shaped and combined knives. Recommendations for cutting tools designing and kinematic work of cutting
machine were stated. Algorithm for FE-calculations for "Cutter - tool - workpiece" system was developed.
Newness - for the first time the peculiarities of interaction for "ICM - cutting tool - continuous casting workpiece"
system were analyzed to remove a negative impulse directed to continuous casting machine crystallizer.
Implementation - results of research work are implemented at "Turbosteel-Engineering” Enterprise (Kharkov).
Area of application - developed models can be used for solving of high-speed cutting problems for continuous
casting.
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