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DEVELOPMENT OF COMPOSITIONS OF IRON-BASED POWDER MIXTURES AND MODES
OF THEIR PRODUCTION USING DIFFERENT TYPES OF MIXING DEVICES
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The given work was carried out for creation of the Russian analogue of stabilised mixture ready for pressing on
the basis of powder PZHRV 2200.28 produced at PJSC Severstal. In the work the influence of mixing in different
mixing devices, as well as conditions and modes of mixing on technological and physical properties of iron-based
powder charge was investigated. Microscopic investigations were carried out, fluidity, bulk density, bending strength
of the raw press, compactability of iron-based powder mixtures were evaluated. It was found that the technological
characteristics of the mixtures are greatly influenced by the composition of the powder mixture, as well as by the
equipment and mixing technology.
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PaccmompeHa cmpykmypa rnopucmoli Membparbl 071 OUEHKU 3a2psi3HEHHOCMU XUOKuUx paboqux cped.
lMpusedeHbi NpuMepbl 803MOXHOCMU NPUMEHEHUs] MeMbpaH 0J1s1 aHanu3a Yacmuy 3a2psi3HeHul, npucymemey-
ouwUX 8 MOMOPHOM Macrie pabomarowe2o dguzamerisi BHympeHHea0 c2opaHusl.

Ona memBpaHHON unbTpauun Xngknx paboynx cpeg ucnonb3yT MemOpaHbl, NpeacTaBnsio-
e cobon TOHKOCMOWMHbIE MaTepuarnbl C A4ENUCTON CTPYKTYPOM NOpP, KOTOPbIE B OTEYECTBEHHOW NNTe-
paType Mnony4yunm Has3BaHue «BbICOKOMOPUCTbIE AvencTble maTepuansl» (BMAM) [1]. OT1oT knacc ma-
TepmnanoB obnagaeT BbICOKON MOPUCTOCTbIO (40 98 %) B codeTaHUU C BbICOKUMU YAENbHOW MPOYHO-
CTblO ¥ yOerbHOW NOBEPXHOCTbIO. X n3rotaBnmeatoT M3 NOMMMEPOB, TaKMX Kak HATPAT LENsonossbl,
auerar uennnosbl, nonuretpadTopaTuneHa, nonutetpadTopatuneHa n gp. MembpaHbl MOryT cny-
XUTb (PUNBTPYIOLWMM CHOEM B KOMMO3ULMOHHbIX (OUAbTPax, HECYLLMA CMOW KOTOPbLIX BbINOMHEH 13
NPOHMLAEMbIX MOPOLLUKOBbIX UITM BONTOKHOBbIX MaTepunarnos.

B nocnegHee Bpems Ang MukpodunbTpauumn paboumnx XMaKocTen HaxoaaT npumMmeHeHne membpa-
Hbl C @HM30TPOMHOW CTPYKTYPOM NOp (aCUMMETPUYHbIE MeMOpaHbI), KOTOPble, MO CPaBHEHUIO C U30-
TponHbIMK, obragatoT 6onee HU3KUM rMapPaBAMYECcKM CONPOTUBIIEHNEM U BO3MOXHOCTBIO peanusaumm
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NPOLECCOB KakK rmyBuUHHOro, Tak 1 NOBEPXHOCTHOrO (OUNbTPOBAHUSA 3a CHET U3MEHEHMS HanpaBneHns
OBWXeHnst dunbTpaTa OTHOCUTENBHO CTOPOH MeMbpaHbl [2]. OgHako npom3BoguTENU accumeTpud-
HbIX MeMOpaH He yKa3blBaloT pasnmyme B NOPOBOM CTPYKTYpPE UX NOBEPXHOCTEN, HE NPUBOAAT X MU-
KPOCTPYKTYPY, YTO HE MO3BOMNHAET OLEHUTb aCCUMETPUYHOCTb MEMBpPaH 1 3aTpyaHsAeT BblIbop Hanpas-
neHus ABMXeHUs unbTpaTta aAns peanusaumm rnyobuHHOro nnm noBepPXHOCTHOrO OUNbTPOBAHUS.

Lenb paboTbl — MccnegoBaHMe MOPOBOW CTPYKTYPbl PasfMYHbLIX MOBEPXHOCTEW acMMMETPUYHOWN
MeMOpaHbl, BbICTYNatoLLEN B ka4ecTBe (OUNLTPYIOLLETO CrOSt KOMMO3ULMOHHBIX (OUMNBTPOB, @ TaKXKe OLEH-
Ka ocaXkAeHHbIX Ha Heln YacTuu, 3arpas3HeHNn NPV MUKPOUNBTPaLUKN 3arpa3HEHHOrO MOTOPHOMO Macna.

B kauecTtBe 06bekTa nccrnenosaHuin Belbvpanacb membpaHa n3 auetarta uennonossl MOAC-HB
(BAO HTL «Bnagnnop») ¢ 3asBneHHbIMM pa3amepamu nop, paHbiMu 0,8—0,9 mkm. Mpu nccnegosaHnm
NMOpPOBOW CTPYKTYpPbl MOBEPXHOCTEN MEMOpaHbI MCNOMNb30BaNCs CKaHMPYHOLUIA 3NEKTPOHHbLIA MUKPO-
ckon Bbicokoro paspelleHns MIRA 3. Pabouel xXMakocTbio, NoAanexasLlen MUKPOUILTPaLUmMm, CryXu-
no moTtopHoe macno Shell Rimula ¢c HapaboTkoi 110 4. AHanu3 noBepxHocTen MeMOpaHsbl, nocne dunb-
TpOBaHUSA MOTOPHOroO Macna, NPoBOAUIICA C UCMONb30BaHNeM Mukpockona MIMNB-2 ¢ ysenuyeHnem x24,
KOTOpPbI NO3BONSET HEMOCPEACTBEHHO B MOMEBbLIX YCNOBUSAX OLEHUTb KONMMYECTBO U pasMepbl YacTuLy
3arpsA3HEHNN, reHepMpyeMbIX B MpoLecce aKcniyaTaunm gBuratens BHyTPEHHErO CropaHus.

Ha puc. 1 npeacrtaBneHbl MUKPOCTPYKTYPbl MOBEPXHOCTEN MCCNegyeMO aCUMMETPUYHON MeM-
OpaHbl M3 aueTata uenntonodsl MOAC-HB ¢ pasHbix ee CTOPOH NMpu pasnuUYHOM yBENUYEHUN. AHanmns
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Puc. 1. MukpocTpykTypbl noBepxHocTen MembpaHbl MOPAC-HB, nony4yeHHble ¢ nomoLybio Mukpockona MIRA 3:
a — BEPXHSA CTOPOHA; 6 — HMXXHASI CTOPOHA
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NOpPOBOM CTPYKTYypbl noBepxHocTen MemOpaHel MPAC-HB nokasbiBaeT pasnuuve pa3MmepoB Mnop
C BEPXHEN N HWXHEW CTOPOH. Tak, Ha MOBEPXHOCTM BEPXHEW CTOPOHbI PasMepbl MOP COCTABNSAOT
10—20 MKM, B TO BpeMs Kak Ha NOBEPXHOCTU HMKHeN CTOpoHbl — 0,5-2,0 mkm. MprBeaeHHbIe pesynb-
TaTbl NO3BOMSAIOT 3aKIIOYNTL, YTO CpedHNe pasMepbl NOP Ha MOBEPXHOCTU HUXHEW CTOPOHbI COOTBET-
CTBYHOT 3asIBfIEeHHbIM NoKasaTensiM npomssoanTens membpaH, paBHbim 0,8—0,9 MKM.

Ha puc. 2 npeacraBneHsl n3obpaxeHus nosepxHocTen MemopaHol MOAC-HB ¢ pasHbix ee cTo-
POH nocre punsTPoBaHMs MOTOPHOro Macna.

Puc. 2. sobpaxeHnsa nosepxHocten membpaHel MOAC-HB, nonyyeHHble ¢ nomMoLblo Mukpockona MIbB-2:
a — BEPXHsIs CTOPOHA; 6 — HUXKHASA CTOPOHA

AHanms n3obpaxeHui (puc. 2) NnokasbiBaeT, YTO HA BEPXHEN CTOPOHEe MeMOpaHbl (puc. 2, a) okasa-
NCb 3agepXXaHHbIMU TONbKO KpyMHble YacTuubl ¢ padmepamu 30 MkM 1 Bonee, KOTOpble NPeBbILLAT
pasmepsbl nop. B 10 ke BpeMs Ha HUXHEN CTOPOHE (puc. 2, 6) 3aMETHO NPUCYTCTBME KaK KPYMHbIX Ya-
cTuy, ¢ pasmepamm 6onee 30 MKM, Tak U MeNKUxX Yactuy 5 Mkm n 6onee. Kpome TOro, TeMHbIN LBET
NOBEPXHOCTN MeMBpaHbl Ha HWXKHEN CTOPOHE CBMAETENbCTBYeT O HONbLLIOM KONMYECTBE OCaXOeH-
HbIX CaXXMCTbIX YaCTuL, @ TaKXe NPOAYKTOB OKMCIEHNS MOTOPHOIO Macna.

MonyyeHHble pe3ynbTaTbl UCCNEAOBaHWUA NOPOBON CTPYKTYpbl NOBEPXHOCTEN MeMOpaHbl ¢ pas-
NNYHBIX CTOPOH (pUc. 1) N oueHKa YacTuL, 3arpsasHeHnii (pyc. 2), NpUCYTCTBYIOLLMX Ha HUX, CBUOETENb-
CTBYHOT O BO3MOXHOCTY peanu3auunmn pa3nmnyHbiXx MeXaHn3MoB (OUNbTPOBaHMWS: IMyOWMHHOro — Npu Npo-
XOXAEHUN unbTpaTa Co CTOPOHbI C KPYMHbIMU NOpaMu M NOBEPXHOCTHOIO — CO CTOPOHbI C MENKUMU
nopamu.

Takvm 0Opa3om, MOXHO MPUNTK K 3aKITOYEHUNIO, YTO NPU NPaKTUYECKOM MCMNOMb30BaHUN paccma-
TpuBaemas MembpaHa MoXeT ObiTb MCMOMb30BaHa Kak A5isl O4UCTKM paboymx XUOKOCTEN, Tak U Ans
aHanusa, NpMCyTCTBYIOLMNX B HUX YaCTUL, 3arpsa3HEHUN.
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The structure of a porous membrane for assessing the contamination of liquid working media is considered.
Examples are given of the possibility of using membranes for the analysis of contaminant particles present in the
motor oil of a running internal combustion engine.
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