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Pedepar:

1. Incepraniiina po60Ta IpUCBSIY€HA BUPIlIEHHIO aKTyaJIbHOI IPO6JIeMH, @ caMe JOCIIiIpKEHHIO MaTepiaiB Ta
TEXHOJIOTIYHMX NTapaMeTPiB, IKi BAKOPHUCTOBYIOTHCS IPU BUTOTOBJIEHH] ieTasneil ckaagHoi GpopMHU 3 NMiIBUILIEHUMU
($i3nKO-MexaHIYHUMHU BJIACTUBOCTSMU 32 TEXHOJIOTIEI0 iHXKeKLiitHoro snTTs nopoukis (IJIIT). Texnonoris LIIT
HabyJIa MIMPOKOro NOUUPEHHS Y BUTOTOBJIEHH] JleTasell BOrHenaabHoi 30poi Ta crien3acobis. JJaHa TeXHOIOris
II03BOJIsIE BUTOTOBJISITY CKJIQIHI IeTasli y BEJIMKUX KiJIbKOCTSIX 3 HU3bKOIO cOo6iBapTicTio. [IpoTe, 10 Takux fnetanent
IpeJ sIBJISI0ThCS MiABUILEHI BUMOTHY IOJ0 HaNiHHOCTI Ta 6€3BiIMOBHOCTI BIIPO/IOBXK BChOT'O TEPMIHY eKCILTyaTalii

BHpoOYy. [leTasi BorHemnaapHOi 36poi IepeBaskHO MPalooTh B yMOBaX yAApHO-abpa3nBHOI0 3HOCY, TOMY MaTepiau,



SIKi BUKOPUCTOBYIOTBCS IJ151 iX BUTOTOBJIEHHS IIOBUHHI MaTX BUCOKI IIOKa3HUKY BTOMHOI MilIHOCTi, TBEPAOCTI Ta
yIapHOI B'SI3KOCTI. SIK BilOMO, MexXaHiYHi XxapakTepUCTHKY CIIeYeHUX MaTepiasiB 3ajekath Bif pi3HUX (HaKTOPIB,
TaKUX K BMICT ByIJIEeL[l0 Ta MiKpOCTPYKTypa. OCTaHHS BKJIIOYa€ B cede Taki IapameTpH, sIK IOPUCTICTb, PO3MIp
3€pHa, po3Mip nop, popma nop Ta FOMOTEHHICTh XiMiYHOTO CKJIany. B po60Ti mpoBeeHo aHasi3 ClieueHux cTajen
Catamold8740 ta PolyPOM8740. 3a3HavyeHi MaTepiasy IUPOKO 3aCTOCOBYIOTbCS B TexHoIorii JIIT mpu
BUT'OTOBJIEHHI JleTaslell CTpisielibKoi 30poi. Y poOoTi IocTaBiieHi Ta BUpIillleHi akTyaslbHi HAyKOBi 3aBIaHHS 111070
nigBuiieHHs (Qi3sMKO-MeXaHiYHUX BIACTUBOCTEN JeTasell CKianHoi GOopMHU, 1110 BUTOTOBJISIOTHCS 32 TEXHOJIOTIEIO
IH>XKEKLIMTHOTO JINTTS MOPOLIKIB i3 HU3bKOJIETOBAHUX CTAJIEN LIJISIXOM BCTAHOBJIEHHS BIVIMBY XiMIYHOTO CKJIALy
BUXiJHUX [TOPOUIKiB, TEXHOJIOTIYHUX ITapaMeTpiB MpoLeciB popMyBaHHS, BULATEHHS 3B'I3KU , CIIIKaHHS Ta
TEPMOOOPOOKU Ha CTPYKTYPHO-TEOMETPUYHI XapakKTEPUCTUKU (PO3Mip 3€pHA, IIOPUCTICTh), MilIHICTb, [1JIACTUYHICTb,
TBEPHICTb , yIapHY B'I3KiCTb MaTepiany BUpOOy. 3a pe3ybTaTaMy CUCTEMHUX JOCTIiIKeHb BCTAHOBJIEHO BIUIUB: -
XiMidHUX Ta (pi3nyHMX BracTuBocTe nopoikis Catamold8740 Ta PolyPOM8740 Ha mpolecu yiiijibHeHHS Ta
dhopMyBaHHS MIKPO-CTPYKTYpH Ta (a3oBOro CKJay [IOPOLIKOBOrO MaTepiasy min yac opMyBaHHS Ta CIIiKaHHS B
yMOBax IPOMUCJIOBOrO BUPOOHUIITBA Ta HA BUPOOHUYOMY O0JIaIHaHHI; - IapaMeTpiB POLIECIB JINTTSI, BUAJTIEHHS
3B'SI3KU Ta CITiKaHHS Ha BEJIMYMHY 3aJIMIIKOBOI IIOPUCTOCTI, PO3Mip IOpP, pPO3Mip 3epHa Ta BUBHAUNUTH MOXKJINBI
IJISIXY MiABUILEHHS WIBHOCTI Ta MEXaHIYHUX BJIaCTUBOCTEN MaTepiany BUpoO6iB i3 nopoikis Catamold8740 ta
PolyPOM8740; - TexHOJIOTIYHUX NTapaMeTPiB [IPOLECiB BUTOTOBJIEHHS i HACTYIHOI TEPMOOOPOOKM HA MEXaHiyHi
BJIACTMBOCTI CII€4€HUX HU3bKOJIeroBaHux crajnei JII1. - rpaHy/IoMeTpUYHOrO CKIALy, CEPEHbOTO PO3Mipy
YACTUHOK IOPOLIKY 3aJli3a Ha HaNpyXeHO-Ie(OPMOBAHUIA CTaH NIPECOBOK IIifl 4acC Ta IiCJIsl CMiKAHHS, CTYIiHb
yLIiIbHEHHS, POPMHU i PO3MIpH 1Op; - HAIPYy>KeHO-11e(OPMOBAHOTO CTaHy CIIEYeHOro Marepiasny i3 cyminii
nopouikiB Catamold8740 ta PolyPOM8740 Ha y#apHy B's13KiCTb; AHaJli3 OTPUMaHUX Pe3yJbTaTiB JO3BOJIUB
cPpOpMyJIIOBAaTH TEOPETUYHI Ta TEXHOJIOTIYHI 3aCaiyl OTPUMAHHS i3 OPOLIKiB TPOMUCIOBUX MapOK BUPOOIB

CKJIatHOI POPMU KOHCTPYKLINHOTO [IpU3HAYEHHS 3 33[laHUM piBHEM BJIaCTUBOCTEM.

2. The dissertation work is devoted to the solution of an actual problem, specifically the investigation of materials
and technological parameters used in the manufacturing of components with complex shapes and enhanced
mechanical properties using the Powder Injection Molding (PIM) technology. The PIM technology has gained
widespread use in the production of components for firearms and special equipment. This technology enables the
production of complex parts in large quantities at low cost. However, these components are subject to increased
requirements for reliability and faultlessness throughout the entire product's operational life. Components of
firearms predominantly operate under conditions of impact-abrasive wear, hence the materials used in their
production must exhibit high fatigue strength, hardness, and impact toughness. Mechanical properties of sintered
materials are influenced by factors such as carbon content and microstructure, including porosity, grain size, pore
size, pore shape, and homogeneity of chemical composition. The study analyzes sintered steels Catamold 8740 and
PolyPOM 8740, which are widely used in the PIM technology for manufacturing components of firearms. In the
work, relevant scientific tasks have been formulated and solved regarding the improvement of the mechanical
properties of components with complex shapes manufactured using the Powder Injection Molding (PIM)
technology from low-alloy steels. This is achieved by investigating the influence of the chemical composition of the
initial powders, technological parameters of forming processes, debinding, sintering, and heat treatment on
structural-geometric characteristics (grain size, porosity), strength, plasticity, hardness, and impact toughness of
the material. The results of the systematic research have identified the influence of: - the chemical and physical
properties of Catamold8740 and PolyPOMS8740 powders on the processes of compaction, formation of
microstructure, and phase composition of the powder material during shaping and sintering in industrial
production conditions and on production equipment; - the parameters of molding, binder removal, and sintering
processes on the residual porosity, pore size, grain size, and possible ways to increase the density and mechanical
properties of products made from Catamold8740 and PolyPOM8740 powders; - technological parameters of
manufacturing processes and subsequent heat treatment on the mechanical properties of sintered low-alloy steels
ILP. - the granulometric composition, average particle size of iron powder before and after sintering, the stress-
strain state of compacts during and after sintering, degree of compaction, shapes, and sizes of pores; - the stress-



strain state of the sintered material from a mixture of Catamold8740 and PolyPOM8740 powders on impact
toughness. The analysis of the obtained results allowed formulating theoretical and technological principles for
obtaining industrial-grade products of complex shape and structural purpose from specified powders.
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