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1. PO3BUTOK METOMIB PO3PaxXyHKy iHCTPYMEHTY [JI1 XOJIOAHOTO BUIABJIIOBAHHS i TMAPOCTAaTUYHOI 06pOOKU
marepiais.

2. The development of methods for designing a tool for cold extrusion and hydrostatic working of materials.

Pedepar:

1. Incepralist pUCBIY€HA TEOPETUYHYUM TA €KCIIEPUMEHTAILHUM JIOCIIiIKEHHSIM HallPy>KeHO-1e()OPMOBAHOTO i
rpanuyHoro craHis (HII'C) iHcTpyMeHTy 1J14 X0104HOTO BUAaBioBaHH (XB) i rizpocratuynoi 06po6ku (I'CO)
IIOPUCTHX i CYLIIJIPHMX 3arOTOBOK 3 BUKOpPUCTyBaHHAM rinpoekctpysii (I'E), reBuHTOBOI ekcTpyasii (I'BE) i peBepcuBHOI
3akputoi nmpoumusky (P3I1) 3 HakIaJaHHIM NPOTUTUCKY i MAarHiTHOTO N0JIs1. 3100yJIN 4AajbLUIOrO PO3BUTKY METOLU
anasnisy H/II'C iHCTpyMeHTY 31 3MiHHOIO I10 JOBXWHI TOBIIMHOIO CTiHKU BiJl HABAHTAXXEHb, 110 MPUKJIAJIEH] B PI3HUX
110T0 YacTHHaX, BUBHAYEHI HANOiJIbII )KOPCTKI 3 HUX, 3aIIPOIIOHOBAHUI aJITOPUTM IIOOYAOBU JiarpaM rpaHUYHOTO
CTaHy [171s1 BU3HAYE€HHS ONTUMAaJIbHOTO 6aHja)KyBaHHS By3J1a Ta PO3PO0JIEHO CXEMY PAHHBO] [iarHOCTUKN aKTiB
[IJIACTUYHOCTI | pyHYBaHH €JIEMEHTIB MaTpHULlb. BCTaHOBIJIEHO, 1110 PO3PAXyHOK MiLIHOCTI iHCTPYMEHTY AJ1s1 XB i
I'CO Ha npukinagi mozedi JisMme Belle 4O 3HAYHUX MOMUIIOK i IOTpeOye 3aCTOCYBaHHS MONPABOK. Po3pobiieHi

aJITOPUTMHU PO3PaxXyHKYy I1apaMeTpiB iHCTPYMEHTY, SIKi IepeBipeHO B yMOBaX BUPOOHUIITBA I1apTiil 3arOTOBOK 3



KOHCTPYKLIMHMX Ta iHCTpYMEHTalIbHUX MaTepiajiB, MiKDOBOJIOKOH, a TakoxX npu ['CO maTepiaiB 3 HaKJIagaHHIM
MAarHiTHOro 1noJisi. 3arrpoIOHOBaHa MaTeMaTU4Ha Mogesb ['E MoprucToro opToTporHOro nakeTy ApOTSHUX
€JIEMEHTIB, 32 IOITIOMOTOI0 SKOI BCTAHOBJIEHO CTalliOHAPHI YMOBHU OZ€pP’KaHHS MiKpPOBOJIOKOH i BiIIIOBiIHiI TpaHNYHI
YMOBU IIPOEKTYBaHHA iHCTpyMeHTy. JlocmimkeHHam cunoBux pexxumis I'E, I'BE i P3I1 BcTaHOBJIEHO, 1[0 TUCK Ha

IIyaHCOHI IIPY 3aCTYCyBaHHI IIPOTUTHCKY MOXKE 3pOCTU Ha BEJIMYMHY, SIKa IOPIBHIOE IIPOTUTUCKOBI.

2. The dissertation work is devoted to theoretical and experimental investigation of the stressed-strained and
limiting state (SSLS) of the tool for cold extrusion and hydrostatic working (HSW) of porous and solid billets by
means of hydrostatic extrusion (HE), twist extrusion (TE) and reversed closed broaching (RCB) with backpressure
and magnetic field application. Procedures of SSLS analisis have been developed for the tool of wall thickness
varying as a result of load application at different parts thereof, more severe ones that are realised at different
stages of extrusion process have been determined , an algorithm is proposed to construct limiting-state diagrams
for calculating the optimal banding of the unit , and a method early diagnostics of the acts of plasticity or
destruction of die elements has been developed. It has been ascertened that the strength designing of the tool
with a variable wall thickness by using the Lame-model results in large errors, so corrections need be made.
Algorithms for calculating tool parameters have been developed. A mathematical model of HE of porous ortotropic
wire-element packet has been for the first time proposed, stationary conditions for producing microfibres and
boundary conditions for tool designing have been determined. By investigating the strength conditions of HE, TE
and RCB it the punch may increase by a value which is several times as commensurable the backpressure
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