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2. Improvement of equipment and technology for pulsed briquetting of metalworking waste

Pedepar:

1. Inceprariiio cipsIMOBaHO Ha CTBOPEHHSI METOJMKM aBTOMATU30BaHOTO PO3PAXyHKY [apaMeTpiB 061aJHAHHS 151
iMITyJIbCHOT'O OPMKETYBaHHS CTPYXKH ajlIOMiHi€eBUX 11 TUTAHOBUX CILJIaBiB 3 3a0e3Me4eHHsIM cTabisnizallii IKoCTi
OpUKETY, B TOMY YMCJIi y 3MiHHMX YMOBaX HaBKOJIMIIHBOTO CEPENOBUILA. B OCHOBY TEOPETUUHHUX JOCHiIKEHD
MOKJIQA€HO METOIM MaTEMAaTUYHOTO MOJIEJIIOBAHHS 3 BUKOPHCTAaHHIM cydacHux ceptudikoBanux CAD /CAE-
MaKEeTiB IHKEHEPHOTO aHaJi3y METOOM CKiHYEHHUMX €JIeMEHTIB. Ha OCHOBI IpOBEAEHUX NOCIIIKEHb YAOCKOHAIEHO
METO/I, BU3HAYEHHSI 3yCUJIb ODUKETYBaHHS B 3aJI€)KHOCTI Bifl MEXaHIYHUX BJIACTUBOCTEN MaTepiasly CTPYKKH, sIKa
nipyisarae nepepo6ui. Ha BigMiHy Bif icHyl04MX NiAXOLiB, A€ y eMIipUYHUAX POPMYJIaX BUKOPUCTOBYIOTbCS
Koe(illieHTH, OTPUMaHi eKCIIePUMEHTAIbHUM IUISIXOM, [IJI51 PO3PAXyHKy €Heprii MalnHY iMITy1bCHOTO

OpUKeTyBaHHS 3aIIPOIIOHOBAHO 3aJI€XKHICTb, i€ B IKOCTi BU3HAYAJIbHOTO I1apaMeTpa BUKOPUCTOBYETHCS TBEPIICTD



Marepiany CTPY>KKU. 3alIpOIIOHOBAHO KOMILJIEKC MAaTEMAaTUYHUX MOJIeJIeN [1JIs1 PO3PaxXyHKy KiHEMaTUYHUX U
IVHAMIYHUX TapaMeTpiB MalIMH iMITyJIbCHOTO OPMKETYBAaHHS 3 a30-MIOBITPSIHUM IIPUBOJIOM 3 BUKOPUCTAHHSM
Teopii TEpMOJMHAMIYHMX CUCTEM Tijla 3MIHHOI MacH. Y IOCKOHAJIEHO MOJI€JIb CYMIIOYTBOPEHHS, [i€ HA BiIMiHY Bif
iCHYI0YMX BPaxOBaHO 3MiHHICTb TEMIIEPATYPU CTIHOK KaMepU 3rOPSHHA I1if] Yac [POrpiBy, IO LO3BOJILE
3a6e3rneynTy CcTabinisalio 3apsaay [py BifoMiil TeMnepartypi i 3alaHill HLUKJIiYHOCTI POGOTH. 3allpOIIOHOBAHO
CTPYKTYPY aJalTUBHOI aBTOMaTUYHOI CUCTEMU YIIPABJIiHHS iMITyJIbCHOIO OPUKETYBAJIbHOIO MAIINHOIO,
BIIPOBA’)KEHHSI SIKOI 3a0€3M1eYnTh OTPUMAaHHS OpPUKETIB CTabiIbHOI SIKOCTI HE3aJIE5KHO BiJl BIUIMBY TEMIIEPATYP

HaBKOJIMIIHBOTO CEPelOBUILA.

2. The thesis is aimed at creation of a methodic for the automated calculation of equipment parameters for pulsed
briquetting of chips of aluminum and titanium alloys with stabilization of briquette quality under changing
environmental conditions. Theoretical research is based on mathematical modeling methods using state-of-the-
art certified CAD / CAE engineering finite element analysis software. The method for determining of briquetting
forces depending on the properties of material of chips to be processed is improved. In contrast to existing
approaches, where in empirical formulas experimental coefficients used, a formula for calculating a pulse
briquetting machine energy, where hardness of the chips is a determining parameter is proposed. A complex of
mathematical models for calculating of kinematic and dynamic parameters of pulsed briquetting machines with a
gas-air drive, based on the theory of thermodynamic systems of a body of variable mass is proposed. The mixture
formation model, in which, unlike the existing ones, the change in the temperature of the walls of the combustion
chamber during heating is taken into account has been improved. It allows to stabilize the charge energy at a
known temperature and a given work cycle The structure of an adaptive automatic control system for a pulsed
briquetting machine, use of which will ensure the production of briquettes of stable quality regardless of the
influence of ambient temperatures is proposed
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