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METO/IUKA PACUYETHOM OLIEHKHU MIOPUCTOCTH
INTPECCOBAHHBIX 3AI'OTOBOK M3 ITOPOIIKOBbBIX
TEPMOIIJIACTOB

B.T. BAPCYKOB, E. T. BOPOITAEBA, B. B. BOPOITAEB*

I'ponHeHCKMI rocy1apcTBeHHBIH yHUBepcuTeT nMeHn SIuku Kymanst, yin. Osxemko, 22, 230023, r. I'ponso, benapycs

st npoyeccog npeccosanus NOPOUKOGbIX MEPMONIACO8 U UX KOMIOZUYUL C HANOTHUMEISIMU XAPAK-
MEPHO CYWecmeosane NOPUCHOCmU OMNPECCOBARHbIX 3A20MOBOK, KOMOPAs NPU ROCIEOYIOUeM CReKaHUU
yeearuuugaemcsi. Memoowvl ynpagnenus ocmamoyHol NOPUCMoCcmopl0 HAXO0SIMCsL 6 CMAOUU CHAHOGLEHUS U
UCCEO08AHUSL 60 MHOSUX HAYUHBIX U UHIICEHEPHBIX YEHMPAX.

Lenv pabomvr — paspabomka u anpobayusi MEMOOUKYU PACYEMHOU OYEHKU NOPUCTIOCTU OPMOBAH-
HbIX 3020MOBOK U3 MEPMONIACTUYHBIX NPECC-MAMEPUATO8 HA OCHOBE MUKPOMEXAHUYECKOU MOOenu KOM-
NAKMUPOBANUSL MAMEPUAIA.

Bvinonnen kpumuveckuii ananus memooux npocHO3UPOBAHUs NOPUCIIOCTU (YOPMOBAHHBIX 3A20MOBOK
U3 NOPOWKOBLIX MAMEPUANOS8, NPUMEHAEMBIX 8 XUMUUECKOU MEeXHOIO2UU, NOPOUKOBOU MEMATIYpeUL U NPU
npousBoOCcmee mexHuyeckou Kepamuku. IIpednoscena MuKpomexanuieckas Mooeib GoOpMuposanus nopu-
Ccmocmu, OCHOBAHHASL HA AHANU3E CULOBBIX YCIIOGUIL NIACIUYECKO20 0ehOpMUPOBANUS INeMEeHMAaPHOU che-
PUHECKOU SUelKU, OKPYICaiowel eOUHUYHYI0 MUKPOROpY 6 (opme chepuueckol nonocmu. Ilopucmocme
Mamepuana oyeHusanu Kaxk omuouleHue 00vema eOUHUYHOU CheputecKkoi MUKpOnopbl K 06bemy diemeH-
MapHo2o KyOuKa, ONUCAHHO20 BOKPYe MOOEIbHOU MUKpOcepul. B kauecmee pacuemno2o 0asneHusl, usme-
HSIOWe20 NOPUCMOCHTb MAMEPUALA, NPUHSIIO 2UOPOCIAMUYECKOe OA6lleHUe, SbIYUCTIIeMOe KaK cpedHee U3
paboue2o 0ce6020 U BOHUKAIOWUX OMEEMHBIX OOKOGbIX 0asleHull. Bzaumocesss oceo2o u 6oxo8o2o dase-
HULL ONUCAHA NPU NOMOWU TUHEUHOU 3a8UCUMOCIIU C KOIPOUYUEHMOM NPONOPYUOHATILHOCIU 8 (hopMme KO-
agpuyuenma 60k06020 dasreHus. Yumena 63aumocessvb Ko3puyuenma 60Kk08020 0asieHus ¢ KOd3Qhuyu-
eHmamu GHYMpeHHe20 U 6Hewlne2o mpeHust Oeghopmupyemozo mamepuaina. Ilonyuena ananumuyeckas
3A8UCUMOCMb, CEA3bIBAIOUAST OCMAMOYHYIO HOPUCHOCTL (DOPMYEMOU 3A20MOBKU C NPEOeioM MEKYYeCmu U
K03 uyuenmom 60Kk08020 0AGICHUL NPECC-MAMEPUANA, A MAKNHCE BETUNUHOU NPUKIAObIBAeMO20 paboue2o
Oaenenus. Ha npumepe npecc-xomnosuyuii Ha 0CHO8e NOPOUIKOBO2O NOAUMEMPAPMOpIMuUiIeHa noomsep-
JHCOEHA BOZMOICHOCb RPUMEHEHUSL NOTYYEHHOU 3A8UCUMOCIU NPU PACHEMHOU OYeHKe OCMAmMOYHOU Nopu-
cmocmu mamepuana. Cpagnenue ¢ pesyibmamamu paciemos no opmyie Kononuyrxozo — Toppe nokazano
Ooee 8bICOKYI0 MOYHOCHb NPeONOJ’CEHHOU pacuemHol modenu. Pesynomamor uccredosanuii mozym Ovimo
UCHONIb308AHBL 8 UHICEHEPHOU U UCCLe008AMENbCKOU NPAKMUKe, d MaKdice 8 yHeOHOM npoyecce npu noo2o-
MOBKe CNeYUANUCHIO8 XUMUKO-MEXHOO2UUECK020 NPOPUIsL.

KunroueBble ci10Ba: MOJIEIHPOBAaHKE, IPECCOBAHUE, TOPOMIKOBBIA TEPMOILIACT, IIOPUCTOCTh, 3arOTOBKA, MPeen Te-
Ky4yecTH, K03 GHIUEHT OOKOBOTO TaBIICHHUSI.
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The processes of pressing powder thermoplastics and their compositions with fillers are accompanied
by the occurrence of porosity of pressed blanks, which subsequently increases with sintering. Methods for
control of residual porosity are in the process of development and research in many scientific and engineer-
ing centers.

The aim of the work is to develop and test method for calculating the porosity of pressed blanks of pow-
der thermoplastics.

The method is based on a micromechanical model of compaction of the material. The article provides a
critical analysis of methods for predicting the porosity of sintered blanks made of powder materials, which
are used in chemical technology, powder metallurgy and in the production of technical ceramics. This study
provides a micromechanical model of porosity emergence, which is based on the analysis of the force condi-
tions of plastic deformation of an elementary spherical cell surrounding a single spherical pore. The porosity
of the material was estimated as the ratio of the volume of a single spherical pore to the volume of an ele-
mentary cube circumscribed around a model microsphere. To take into account the influence of pressing
pressure on the porosity of the blanks the authors used hydrostatic pressure, which was calculated as the av-
erage of the specific axial and the resulting response lateral pressures. The relationship between axial and
lateral pressures was described using a linear relationship with a proportionality coefficient in the form of a
lateral pressure coefficient. The calculations take into account the relationship of the lateral pressure coeffi-
cient with the coefficients of internal and external friction of the deformable material. The study generates an
analytical dependence that links the residual porosity of the sintered blank with the yield strength and the co-
efficient of lateral pressure of the deformable material, as well as the value of specific pressing pressure. The
possibility of applying the derived dependence in the calculation of the residual porosity of the pressed pow-
der thermoplastics is confirmed on the example of polytetrafluoroethylene and powdered compounds on its
base. Comparison of the study results with the calculations using the Konopitsky — Torre formula showed a
higher accuracy of the proposed calculation model. The results of the study can be used in engineering and
research practice, as well as in the educational process during the training of specialists in chemical and
technological field.

Keywords: modeling, pressing, powder thermoplastics, porosity, blank, yield strength, lateral pressure coefficient.
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