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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 55.23.13

Tema gucepranii:
1. Po3po6ka MeTozy 3HaXOPKEHHSI PalliOHaJIbHUAX [IaPaMETPiB rapsyoro i30CTaTUYHOTrO IIPEeCYBaHHS HOBUX

[IOPOIIKOBUX MaTrepiasiB Ha OCHOBI KOMII'TOTEPHOTO MOJEIOBAHHS IIPOLECY YILiIbHEHHS

2. The development of the method of finding perfect parameters of hot isostatic pressing of new powder materials
on basis of the computer modelling

Pedepar:

1. O6'eKT BOCHIIPKEHHS - TEXHOJIOTiS rapg4oro isocrarnyHoro npecysanHs (I'I1) nopomkosux matepiasnis. Llinb
IOCJIiZIPKEHHS - MiiBULIEHHS €(DeKTUBHOCTI MPOEKTYBAHHSI [IPOLIECIB rapsid0ro i30CTaTUYHOTO MTPECYBAHHS
[IOPOIIKOBUX MaTepiasliB HA OCHOBI yJOCKOHAJIEHOTO METOAY 3HAXOKEHHS PalliOHAJIbHUX NTapaMeTpiB IIPoLeCy.
Metonu mocmigyKeHHs 1 araparypa - TEOPETUYHUN i eKCIIEPUMEHTAJILHUI aHali3, IIPUJIaIY, IIPUCTPOI i OCHAILEHHH,
cTaHJapTHe ycraTkyBaHHs, [IEOM. TeopeTuyHi i IpakTU4Hi pe3yJbTaTu - pOo3podsIeHa KOMII'IOTEPHA Iporpama
MO/IE€JIIOBAHHS YIIIJIBHEHHS IOPOUIKOBUX MaTepiasiB Py rapguoMy i30CTaTUYHOMY ITPECYBaHHi,
€KCIIEPMMEHTAIbHUM LIJISIXOM 3HalleHi MexaHiuHi xapakTepUCTUKU i QYHKIIis IiIbHOCTI, HEOOXiHI [J1s
MOJIEJIIOBAaHHS YIIiJILHEHHS Py HOBUX Ta BUCOKOE(EKTUBHUX IIOPOIIKOBUX MarepiaiiB. HoBusHa
BIIPOBAKYBAHOTO - Ofiep>Kajla MofabIINi PO3BUTOK MaTEMaTUYHA MOJIEJIb IIPOLECY YIIiIIbHEHHS [IPY Taps4oMy

i30CTaTUYHOMY MTPECYBaHHi NIOPOUIKOBUX MaTepiasiB. Bu3HaueHi xapaKTepUCTHUKY MOB3y4OCTi IIPU Pi3HUX



TeMIlepaTypax i PyHKUil BifHOCHO]I MiIbHOCTI AJ1s1 psiiy HOBUX MOPOLIKOBUX MaTepiasliB; I0Ka3aHo, M0 IPYU YMOBAX,
xapakrepnHux g I'lI1, noB3ydicTh MaTepianiB HalyacTille Kpale ONUCYBaTh 3aKOHOM HOPTOHY, a IpY BEJIMKOMY
THCKY i BiIHOCHO HEBEJIMKUX TEMIIEpaTypax - 3aKOHOM [lopHa. Briepiie BcTaHOBJIEHO, 1[0 PYHKIi BiTHOCHOI
IIiZIBHOCTI IJ151 KOKHOTO MaTepiany €j1abKo 3a1eXKaThb Bifl TEMIIEPATYPU i TUCKY ITPM €KCIIEPUMEHTAX, ajle
BiIpi3HAIOTBCS /17151 PI3HUX MaTepialiB; 1151 BU3HAUYEHHS 4acy NOBHOTO YIIiJIbHEHHS 3 BilIHOCHOIO ITOXUOKOIO HE
6inbie 10% BiZHOCHA MOXMOKA 3HAXOPKEHHS IIapaMeTpiB OB3Y4OCTi i PYHKLII 11iIbHOCT] IOBUHHA 3HAXOAUTUCS B
Mexax 5-10%. CTymniHb YIIPOBAaI>)KEHHS - KOMIT'IOT€pHA [Tporpama /ij1s1 MOJeJII0BaHHS! yIIiIbHEHHS IOPOUIKiB ITPU
I'lIT (e akTy BipoBamkeHHs). Cdpepa BUKOPUCTAHHS - NOCIIHULBKAN i yu60oBUii Tpouecu npu BuB4eHHi ['11

MTOPOIIKIB.

2. The subject of research is the technology of hot isostatic pressing (HIP) of powder materials. The purpose of a
research is the increasing effects of projecting hot isostatic pressing of powder materials on basis of improving the
method for founding the rational parameters of this process. Researching methods and equipment are theoretical
and experimental analysis, devices, facilities and equipment, standard equipment, computes. The theoretical and
practical results are following: the new computer program for modelling densification of powder materials at hot
isostatic pressing was developed; the mechanical properties and density function of some powders were found by
experiments. Novelty of introducing new equipment is following: the mathematical model of densification of
powder materials at hot isostatic pressing are improved. The mechanical properties at different temperatures and
density function of some powders were found; the fact that at HIP-conditions the creep is better described by
Norton's law and sometimes by Dorn's law is pointed. Also the fact that density function of one material do not
depend on temperature and pressure is pointed. To found the full-densification time with 10%-variation the
variation of founding materials properties and density function must be 5%-10%. A degree of introduction -
computer program for modelling the powder densification at HIP (there are acts of introduction). Field of use -
researching and education processes at HIP-powder.
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