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ABTOMAaTH30BaHa JiiHIA HEMEPEPBHOIO OTPHUMAaHHSA
METaJI€BUX BOJOKOH JIJISI TIOPUCTUX CUCTEM (PpinbTpartii

HaBeneno pe3ynbTaTH EKCHEPHUMEHTANBHUX BHIPOOYBAHD BOJOKHOBHX CBHHICBHX CJICMCHTIB I
(inpTpamii arpecWBHHX cepeJOBHIN. BHCBITICHI nepeBard TakuX (UIBTPIB HAA METAJOKSPAMIUHUMH
(mopomrkosrMy) (igpTpamu. JJaHO OMHC TEXHOIOTIYHOI ABTOMATH30BAHOI JIiHIT OTPHMAHHA MCTAICBUX BOJIOKOH.
ABTOMATH30BAHA JIiHifA, (DLILTP, BOJIOKHO, TOBCThH, BHNPOOYBAHHSA, €JICKTPOJIIT, ATPECHBHE CEPEAOBHUINE

Jns  miABUINEHHS  KOPO3IMHOI  CTIMKOCTI, 3HOCOCTIMKOCTI 1  MOJIMINEHHS
IEKOPATUBHOTO BHIY BHUPOOIB B TEXHOJONIYHUX LHKJIAX OUIBIIOCTI MAaIIMHOOYIIBHUX,
MeTaooOpoOHNX, TNPUIAfOOYAiBHUX, PEMOHTHHUX 1 IHIIMX MIANPHEMCTB  LIMPOKO
3aCTOCOBYIOTb ~ TaJIbBaHIYHI TMOKPUTTA. B mpoweci  eneKTPOJITUYHOTO  HAHECEHHS
rajbBaHIYHUX IOKPHUTTIB BOAHMMU pO3YMHAMH a00 pPO3YMHAMH PO3IUIABJICHUX COJIEH
HEMHHYYE yTBOPIOIOTHCS 3a6pynHeH1 cycneH31s[M1/1 BOJIHI PO3YMHH, SIKI HE MOXKHA CKUAATH
0e3 OuMINEHHS y BOJOWMHINA 1 KaHaji3aliro abo 3amycKaTH IX B TEXHOJOTIYHHUI OOir.
IToniGHI arpecuBHI BOAHI PO3YMHU 3aCTOCOBYIOTBCSI HE TIIbKM B TaJbBaHIYHUX
BUpPOOHMLITBAX, ajie 1 B KOJbOPOBIM MeTanmyprii, HaQTOXIMIYHIA, XIMIYHIH, MEIUYHIH,
Xap4OoBiH Tajy3sx MPOMUCIOBOCTI 1 Y BUPOOHULITBI JOOPHUB.

VY BCiX BUMagKax MeToxiB 0OpOOKM BIANPALbOBAHUX ArPECHBHUX BOJHHUX PO3YHMHIB
000B’s13K0BOIO € (inmpTparnis. Hanpuknan, npu BUAUIEHH! HIHHIX KOMIIOHEHTIB (KOJBOPOBUX
METaJIiB) METOJOM BWJIY)KHIOBAHHS TepMOOOPOOJIEHOrO  TajbBaHIYHOIO MHUIIAMy 3
BUKOPUCTAHHSAM CIPYaHOI KHUCJIOTH B TEXHOJIOTIYHIHM JIiHII 3aCTOCOBYIOTHCS BICIM (iIBTPIB
pi3HOI mopucrocTi. BiamiueHo, MO OCHOBHI TpyAHOIIl npu (iabTpamii MyJIbH OB SA3aHI 3
HU3bKOIO CTIHKICTIO PUIBTPYIOUMX eNeMeHTiB [1].

B nmaHwii wac Juisi OYWINEHHSI BIANPAIbOBAHUX AarpPeCUBHUX PO3YHMHIB HAWOIHIN
NEPEeBAXKHUMH € METaJOBOJIOKHOBI (inbTpu. 3irHyTa CHUCTEMa KamusApiB, XaOTHYHE
NEePEIUIETEHHsT BOJIOKOH 1 iXHE MeXaHI4YHe 34eIJICHHs, PIBHOMIPHHUI Omip KPI3HOMY MOTOKY 1
MOJKJIMBICTD OTPUMAaHHS MOPHCTOCTI 10 95% 1, OTKe, NOCATHEHHS BEJUKOi poOouoi rurormi
BU3HAYAIOTh I[XHIO OJHO3HAUHy IIepeBary I0 BIAHOIIGHHIO [0 IHIMHUX (UIBTPYIOUYHX
matepiajii. [IpoTe CKIamHICT, OTPUMAHHS METAJIEBUX BOJIOKOH 32 JOTIOMOTOK) TPAJAHLIAHUX
TEXHOJIOTIH, HAMpPUKIAJA, BOJIOUIHHSM, EKCTPY31€0 pO3IUIaBy, OOMEXKYIOTh 3aCTOCYBaHHS
MOPHUCTUX BOJIOKHOBHX MaTepiaiiB B MPOMHUCIOBOCTI.

3 MeTOI0 YyCYHEeHHs uX HenoJikiB B KipoBorpaacbkoMy HaliOHAJIBHOMY TEXHIYHOMY
yHiBepcHuTeTi OyB po3pobsieHUi MPUHLIMITOBO HOBUMA, NEIIEeBUH 1 €(peKTUBHUN TEXHOJOTIUHUN
IpoIeC OTPUMAHHS METAJIEBHX BOJIOKOH METOJIOM MpeCcyBaHHs JUTHX rpaHyd. CyTh criocoly
MOJISITAE B TOMY, IO TPAHYJIA 3MIIIYIOTh 3 130JIFOI0YUM MOPOIIKOM, HAIMpUKan, rpaditom, i
cyMill mianawTh ekcTpysii. [Topommok, 3anodiraroun CXOIUTFOBAHHIO TPaHyJl MIPU MPECYBaHHI,
103BOJIsIE 1epOPMyBATHCA KOXKHIM TpaHysi OKPeMO, BHACIIAOK YOTO I'PaHyJId BUTATYIOTBCS
BUTJISI JOCTATHBO 130JIbOBAHNX HUTOK.

TexHONOTIYHUIT mpoulec OTPUMaHHS CBHUHLEBHUX BOJIOKOH [2] CKIamaerbes 3
NPUTOTYBAHHS PO3IUIABY, MPAHYJISIIi PO3IIIABIEHOTO METAIy, MUTTS TPaHyJ, CYIIKH I'PaHyJL,
kiacudikaiii, 3MIIIyBaHHS, NPECYBAaHHs, 3aTAPIOBAHHSI 1 KOHTPOJIO SKOCTI MPOAYKLIi
(puc. 1).

© B.B. Ilykanos, B.B. Cssupkuii, 2012
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JUis  TmpUroTyBaHHS ~ PO3IUIABY CHPOBHHOK  CIOyrye cBuHenb Mapku C2
I'OCT 3778-77E. llogaua po3ruiaBy 3 Imedl 3OIHCHIOETBCS CAMOIUIMBOM IO JKOJIOOY Ha
rpanyssaTop [3], mo 3abe3neuye 4acTOTy KOJIMBaHb cTakaHa # Bix 2 mo 2,5 I'm 1 ammityny
KOJIMBaHb cTakaHa A Bix 3,5 1o 4 MM IpH KOPCTKOMY ynapl B KiHII KOJKHOTO MiBIIEPiOAY
konmBaHHs [4]. 3a OXOJOAHY PIOUHY 3aCTOCOBYETBCS PiIMHA HA OCHOBI BOJHOTO PO3UHHY
pimKOro Muia i3 B’s3KicTio Bixg 42500 10° 10 43500107 ITa- ¢ mpu Temmeparypi 35 °C.

MuTTs rpaHysl BUKOHYETBCS B NIBI CTajll: mMpu LEHTPU(YryBaHHI 1 MPU OCTATOYHIN
NPOMHBII Ha KOHBeepl. TpaHCIOPTYBaHHS TpaHyJd Big TpaHyJNATOpa 3IIHCHIOETBCS B
CyCHeH3ll HacOCOM  BIALEHTPOBOrO TUIy. MK TIpaHyJIsITOPOM 1 LEHTpUPYroro
nependavaeThest BiAOIP HAUIMINKY PIAMHU 33 JOTIOMOTOrO BiACTiiHUKA. OCTaTOYHA MPOMUBKA
rpaHyJl MPOBOAUTHCS CTPYMEHSIMH BOIM IMPH iXHBOMY PyCl MO KOHBEEPY A0 LEHTPHU(yry.
Cyuka rpaHya npoBoauThbes B OapabanHii medl, mo obepraeTscs. TpaHCIIOPTYBAHHS TPaHyJI
BiJ meul Ui CYIIKH A0 KiacudpikaTopa MPOBOIUTHCS 32 AOMOMOIOK CTHCIIOTO TOBITPS 1O
nosiTponpoBony. Jist 3amoOiraHHs NPOPUBY CTUCIOrO MOBITPS OO0 Kiacudikatopa 1
PO31yBaHHS TPaHyJI, B KiHIIl MOBITPOIPOBOAY 3aCTOCOBYETHCS LIUKIIOH.

3a xiacudikaTop rpaHys 3aCTOCOBYETHCS COPTYBabHE pemiero 13 citkamu Ned i NeS
no 'OCT 3584-73. I'panynu ¢paxuii (+4) — (—5) MM 1o mOXuUIOMy 3k0y100y MOCTYNAarOTh B
NPUCTPIN Ut 3MILTYBaHHS (IHXKEKUIHHUN 3MIIIyBad) 3 MOBEPXHEBO-AKTHBHOK PEYOBHHOIO
(ITAP) y Burnsani apibnoaucnepcHoro nopoky [S]. Iicns 3mimyBada rpanysid MOCTYNAOTh
y BiOpoOyHkep. J{J1st 3aCUNKH rpaHysl B KOHTEHHEP 3aCTOCOBYETHCS NO3YIOUHMA MPUCTPIH, MPH
IpOMYy 1O TpyOONpPOBOAY TpaHyIH TMOAAITHCS OE3MOCepenHbO A0 KOHTEWHepa Iuis
NPECyBaHHSI.

Pexxumu nipecyBaHHsI rpaHysl Ha BOJIOKHA [6 — 8]: koedimieHT BUTSDKKH |1 — Bix 80 1o
85, Bucotra poOo4oro mosicouka Matpumi A He Oinbine 1 MM, pO3IUIOBE CEPEeNOBUINE —
cycrensis rpadir-ruinepus (3 pospaxysky Bix 2-107 go 3-107 kr rpadiry i six 0,4-107 g0
0,6-10'3 JI TJIepuHy Ha | KT HACUITHOI MacH TPaHyJ).

JUIs moJanbIioro MOBCTIOBAHHS BOJIOKHA Hapi3yBaiH 3aBAOBXKKH Bif 20 mo 30 mwm.
MeTtonoM Oca/KeHHs B IIIILEPUHI B KOHTEHHEpl 3 Heip:kasitouoi ctami miamerpom 100 Mm
Hapi3aHi BOJOKHA (JOPMYBAJIH y BUIJISIII MeTajieBOl MOBCTI. [Ticisi MPOMUBKY TacoM 1 CYIIKU
MOBCTh B KOHTEWHEPI MiaBav YIIUIBHEHHIO 10 3a1aH0i mopuctocti (20; 30; 40; 50 1 60%).

PucyHok 2 — ®@paxrorpadii mOBEpXOHb: a — JUTOI TPpaHyJIH; O — BOJIOKHA, OTPHMAHOTO IpH |l = 81

AHaJi3 BUKOHAaHWX MeTajorpadiyHux HOCTiKeHb [8, 9] mokas3as, 10 eKCTPYAOBaHi
BOJIOKHA MArOTh IIOPCTKY PO3BUHEHY MOBEPXHIO 1 HEPIBHOBAXKHY CTPYKTYpY (pHcC. 2), modpe
3UIMUTIOIOTBCA MUK co00r0. Ilpu 1bOMYy KOKHE BOJIOKHO 3alIe)KHO Bifl HOTO PO3MIpPIB 1
MIJTBHOCTI TTOBCTI MO€ MaTH IO CTa 3B’SI3KIB 13 CYCITHIMH BOJIOKHAMH, IO B JIECSITKU Pa3iB
NEPEBUIIY€E KUIBKICTh MIKYACTKOBHX 3B SI3KIB Yy BICECHMETPHYHHX YaCTHHOK ITOPHUCTHX
¢binbTpiB, SKI BUTOTOBJEHI METOAAMH IOPOINKOBOI METaJyprii, HaBiTh MpPH IXHbOMY
i1eaTbHOMY YKJIQAaHHI.



IIpn mocnimkeHHI XapakTepy PpO3MOAUTY MOp 1 iXHIX PO3MIPIB BOJIOKHOBI 3pa3ku
npocovyBanu cruasoM Byna (50% Bi, 25% Pb, 13% Cu, 12% Cd), poOunu notraposi nutigu
1 mpopaxosyBaiu 3pi3u. CremianpHi BunpoOyBaHHs nposoawin 3rigHo ['OCT 25277-82 Ha
¢inbTpyBansaux ycranoBkax I10  Ilporpec” (m. bepmnuiB), 1mo croewiamizyerbcs Ha
BUpoOHMUTBI (inbTpiB pizHoro mnpusHaueHHs (IIMDK, IIT2K, IITB, IITK); crennosi
BunpoOyBanHs BUKOHyBaiH 3rigHo BumMoraMm I'OCT 2.601-95; BumiproBaHHs mapameTpiB — IO
I'OCT 17108-86. IlepeBipKy MILIHOCTI BOJIOKHOBHX TOPHCTUX 3pPa3KiB MPH MaKCUMAJIbHOMY
nepernanl Tucky enextpoiity (0,5 MIla) Busnawamu mo ['OCT 26070-83. [Inst mepesipku
MIITHOCTI METAJIOBOJIOKHOBUX (INIBTPIB NPU aKCIaJbHOMY CTHCKAIOUOMY HAaBaHTAXXEHHI
BUKOPUCTOBYBAJIM METOAMKY CTHCHEHHS MUK mpuTuckHUMH maidamu no 'OCT 15.001-88.
IIpuctpiii AN NpPUKIAZaHHA AaKCIAJIbHOTO HABAaHTAXKEHHS IMITYBaB YMOBH poOOTH
¢inbTpoeneMenTa. 3a HOMIHAJIbHE HABAHTAKEHHS NMPHUIMAaIN MaKCUMAJbHY CHIIY, sIKa HE
NPUBOAMJIA 1O YTBOPEHHS 3aiuIKoBOl nedopmamii 1 TOPYMIEHHS (iIbTPYHOUHX
BJIACTUBOCTEH 1 BUANMHX MOPYIIEHb MMOPUCTOI CTPYKTYypU. Bel BunmpoOyBaHHS MPOBOAMIIH HA
3pa3kax B KUIbKOCTI HE MEHIIE TPhOX.

BunpoOyBanHs GiabTpiB 13 3a0pyJHEHUM BiAMPALILOBAHUM €JIEKTPOJITOM IPOBOAUIIH
3 ypaxyBaHHsIM BUMOT 10 (inbTpawii: y 10° M BiAnpampoBaHOro eIeKTPONITY OBHHHEE OyTH
He Ginbure 15 4acTHHOK 3a0pyaHIOBaua po3mipom, mo mepesuraye 1072 M. 3a 3abpynHenuit
EJIEKTPOJIIT BUKOPUCTOBYBAIM BIAIPALIbOBAHHUIA €IEKTPOJIT IJIsi CYMICHOTO 3HEXKHUPEHHS 1
TpaBieHHs. Temmeparypa BumpoOysaHHs ckmanana (40+£2)°C. Bwmict cycmeHsii vy
BIAMPAIIbOBAHOMY €JIEKTPOJITI mepeBuiysas S0 /1.

IIpn BunpoOyBaHHSIX CBHHLEBUX (IIBTPOEIEMEHTIB BU3HAYAJIH XapaKTEPUCTHUKU
CTPYKTYPHHUX MapaMeTpiB, TAPO- 1 HOBITPOIPOHUKHOCTI 1 MEXAHIYHUX BJIACTUBOCTEH.

ITpu BunpoOyBaHHi PiNBTPOETEMEHTIB Ha MOPHUCTICTh BIAMIYEHO, IO NPHU 3arajibHIN
nopucrocti Oinbime 20% NPakTHYHO TYMHUKOBOI 1 3aKpUTOI MOPHUCTOCTI B HUX HEMAE.
BinMiueno, mo po3Mip mop y BENUKIA Mipl 3aJ€KUTh B INUIBHOCTI (PUIBTPOENEMEHTIB
(tabn. 1). PesynpraTé po3paxyHKy Koe(iLieHTa 3BUBHCTOCTI HOP Prop 1 €KCIIEPUMEHTAIbHA
nepesipka mokasanu, mo npu nopuctocti Big 0,20 mo 0,60 xoediuieHT Prop AOPIBHIOBAB
Big 1 no 1,5.

IIpn BunpoOyBaHHI Ha MPOHUKHICT Malld HAa YBasi, IO BOHA XapaKTepPU3Ye
BJIACTUBICTH NMOPUCTOrO MaTepially MPOIMyckaTu depe3 cede piauHy Mia M€ MPUKIaIEeHOTO
rpazueHTa THUCKY 1 BU3HAYAETHCA BITHOLIEHHSIM 00 €My (I)IJ'IprOBaHOI pl,[[I/IHI/I 10 IO
NOBEPXHI (QIIBTPYOHUOi NEPEeropoAKH TEBHOI TOBLUIMHM 1 TPHUBAJIOCTI (iupTpamii mnpu
¢bikcoBaHOMY mepenasi THCKY.

Ha puc. 3 i puc. 4 HaBeneHi pe3yabTaTH BUIIPOOYBaHb MOBITPO- 1 BOJOTONPOHUKHOCTI
¢binbTpoeneMeHTIB pi3HOI MOPUCTOCTI. AHANI3 EKCHNEPUMEHTAIbHUX [aHUX IOKa3ye, IO
NPOHUKHICTh 301IBIIYETBCS Y MIPY 3MEHIIEHHS INUTBHOCTI (PUIBTPIB, Mepemnany THUCKY 1
PO3MipiB TOP.

Tabmuus 1 - Po3mip mop 3a1eKHO Bil IUTBHOCTI PLIBTPOETEMEHTIB

IMopucricte, % Po3mip mop, Mkm
20 Big 7 mo 10
30 Big 10 mo 18
40 Big 18 1o 36
50 Bix 40 mo 65
60 Big 70 mo 90

Perenepanist GpiapTpOEIEMEHTIB TPOBOIMIACS 3BOPOTHUM MPOAYBAHHSIM TOBITPSIM
npu TUCKY, o € OinbirnM Ha 0,05 MIla 3a Tuck ¢inbrpaunii. TpuBajgicTh 3BOPOTHOTO



IPOAYBAaHHS HE MEePEBHUIIYBaja IBOX-TPHOX CEKYH]I, BUTPaTa MOBITPs craHOBMIA Bif 30 10
50 m/xr. [HTEpBaN MKk MPOAYBAHHAMH CKJIAJaB BiJ I ATH A0 IIECTH XBHIUH. Pesynpratu
pereHeparlii MoKa3aH, IO MCIA TPbOX-YOTHPHOX MPOAYBAHb MOBITPSM MPOHUKHICTD
(bITBbTPOETEMEHTIB OCSITAE MOYATKOBOTO 3HAUEHHS!.

PesynbraTi mocniKeHHs MOKa3aIy, O AOCTIAHI (PIIbTPOENEMEHTH 31 CBUHIIEBHX
BOJIOKOH NOPHUCTICTIO Bix 20% 1o 60% Mamnu Taki MOKa3HUKH:

— koedili€HT NPOHUKHOCTL, M* ... ... ... ..., Bin 10° o 107;
— MaKCUMAJIbHUI PO3MIP TIOP, MKM . . . . .. ... ......... 1o 1000;
— CePeIHIN POIMIP TP, MKM . . . . .. .. ..o, Big 10 mo 300;
— [UTOMA TIOBEPXHS, M/T . . . o o\ oo Bix 0,01 mo 800;
— PO3MOLT JIOKAIBHOI MPOHUKHOCTI

(koedimieHT Bapiamii) . . ... .................... .. Big 0 1o 0,5;
— KamISIPHUN MOTEHIAJ, MY 70 8,
— Me’Ka MIIHOCTI Ipu nonepeyHomy Burudi, MIla . . . . .. Bix 30 no 60.
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Toswuna ginempoenemenma 12 mm.
Hopucmicms: 1 —20%,; 2 — 30%,; 3 —40%, 4—50%,; 5 —60%
PucyHOK 4 — BoJIOTONPOHHUKHICTE (DiBTPOCIEMEHTIB 13 CBHHIIEBUX BOJOKOH
B minmomy MokHa 3poOWTH BHCHOBOK, IO CBHHLIEBI BOJIOKHUCTI (PIIBTPOEIEMEHTH
BOJIOIFOTP HM3KOK TIepeBar B TOPIBHSHHI 3 METAJIOKEPAMIiYHUMHU (TIOPOIIKOBHUMH)
¢inbTpamMu. BoHu € O11bII IPOHUKHI, CTIHKI MPOTH KOPO3ii, BOJOMIIOTH BUCOKOIO MPYKHICTIO,
NOMYCKAIOTh JIETKY pereHepamiro. Bucokuii KoedillieHT TPOHUKHOCTI MPU MIHIMAJIbHHUX
pO3Mipax Mop CHpHsie MIABUINEHHIO TEPMIHY CIIy»KOU (iNbTPiB, 3MEHIIEHHIO iXHIX rabapuris



1 Macu, J1a€ MOXKJIMBICTb OJIepKyBaTH sikicHHH ¢inabrpar. KpiMm Toro, nani BunpoOyBaHHS Ha
MOBITPOMPOHHUKHICTh JAal0Th MOXJIUBICTb CTBEPKYBATH, IO (PIIBTPOETEMEHTH 3 BOJIOKOH
CBUHIFO MOXYTh €()EKTUBHO BHUKOPHUCTOBYBATHCS HE TUIbKM i (inbTpamii arpecCHBHUX
PO34YMHIB, ajie 1 OYHWIICHHS Ta3iB B TEXHOJIOTIYHHMX IHKJIaX XIMIYHOTO, Ha(TOXIMIYHOTO,
MeTaypriiiHOro BUpOOHULITB.
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B. IIyxanos, B. Ceaykuii
ARBTOMATH3MPOBAHHAS JIMHHSA HENPEPHLIBHOTO MOJIYYCHHA METAJUIMYECKAX BOJOKOH JUIS
MOPHUCTHIX CHCTEM PIILTP AT

IIpuBeacHb! Pe3ynbTaThl HKCIEPUMCEHTAIbHBIX UCHBITAHUN BOJOKHOBBIX CBHHIIOBBIX 3JICMECHTOB IS
(pUIBTpPAIHN aTPECCHBHBIX Cpea. [1oKa3aHBl MPEHMYMICCTBA TAKUX (DHIBTPOB HAN MCETALIOKCPAMHUYCCKHMH
(mopomrkoBeiMH) (EIBTPaMu. J[aHO OMMCAHHEC TCXHOJOTHYCCKOH ABTOMATH3HPOBAHHON JHHHH IIOJTYYCHHS
METAITHYECCKUX BOJIOKOH.

V. Pukalov, V. Svyatsky
The automated line of continuous reception of metal fibres forfiltering porous systems

The results of experimental tests of lead fiber elements for hostile environment filtration are considered.
The advantages of such filters in comparison with metal-ceramic powder filters are presented. The description of
the technological automated line of metal fibres reception is given.
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