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0AO TaTynMHCKHUH OTIBLITHBIN 3aBO 6yMarofenaTebHOro 060pya0BaHHUS
CepepHblit (APKTHHECKUI) heepalibHbIi YHHBEPCUTET

JyGoserit Bnagnmnp Kanmentsesuu poauics B 1967 r., okoHunst B 1991 r. JIeHUHIPALCKYIO AECOTEXHMHYECKYIO aKa-
S0, JOKTOp TEXHHHECKHX HAyK, NoueHT C.-IleTepOyprckoro rocyapGraeHHOr0 TEXHOJIIOTHYECKOrO YHHBEPCHTETA
wmienbHBIX noanMepoB. MmeeT Bonee 150 medatHeix paboT B 061aCTH TEXHOIOMMK GyMar 1 KapToHa.

Lnatl: dubovy2004@mait.ru

Ypkees Jenvc [letposud poauaca 8 1971 r., oxonuun B 1993 r. BopoHeacKui 1€COTeXHAUECKHH MHCTHTYT, B 2003 .
Mypuanckuif rocyiapCTBEHHBIH TEXHHWYECKWH YHMBEpCHTET, rexepansHelfl aupektop OAO « aTYHHCKME OMBITHBIN

0 GymarozenatensHOro 060pyA0BaHHSY,

(iieoepa Hatanbg Bnamumuposra poannace B 1976 r., okoHuuna B 1999 r. ApXaHresbCKHH roCyJapCTBEHHbBIH TEXHM-
LM YHUBEPCHTET, KAHAMAAT TEXHHUYECKHX HAYK, AOUEHT Kadeapbl TEXHOMOTHH LEMNON03HO-0yMaKHOTO NpoU3-
wamea CesepHoro (ApkTuueckoro) deaepansHoro yHusepcutera. Mmeer okono SO rnedatHeix pabot 8 061aCTH CO-
H)UCHCTBOBAHHA TEXHONOTHH NONYHeHHA OyMar, KapToHa H NOJOOHEIX JIHCTOBBIX MATEPHANOB H3 PACTUTENbHBIX H

IiHepATLHEIX BOJIOKOH.
721:8(8182) 65-00-92

BIHSTHUE MACCHI 1 m* M ILIOTHOCTH HA CBOMICTBA

4

BYMATOINIOAOBHLIX ®UJbTPOBAJIBHBIX MATEPHAJIOB
f3PA3JIMYHBIX MUHEPAJIBHBIX BOJIOKOH

YiTaHoBTeHO, YTO YBENMYEHME MACChl 1 M M IUTOTHOCTH, a TAKXKE CHEDKEHHE JMAMETPa BOJIOKOH [10-
BOIRET B 2—5 pa3 CHU3UTb BO3MYXOIPOHHLAEMOCTh, B 3—4 pa3a IOBBICUTH NPOYHOCTb U Ha 3-4 no-
D4k YMEHBIIUTE KO3GbGUIUEHT MPOCKOKA YaCTHLL MAC/ISHOrO TyMaHa. [lokaszaHo, 4ToO B 3TUX YyCIJIO-
3iEX, He MEHAS KOMITO3ULIMH, MOXKHO TOJYHHTE KOMIO3UTHl C IUMPOKMM CHEKTPOM OGHIBTPYIOLIMX
WOHCTB ¥ IPOUHOCTH.

Knoueswie crosa:. 6ymara, MHUHEPAJILHBIE BOJIOKHA, MUHEPAJIbHO-BOJIOKHHUCTEIC KOMITO3HTHI, (t)HJ'IB'I‘pO-
flbHBIE MaTepHalibl, TUIOTHOCTDH, pa3sMEpPbl MUHEPAJIBHBIX BOJIOKOH, BO3QYXONPOHHULIAEMOCTD, K03(1)-

QJHUHSHT [IPOCKOKA, NPOYHOCTE.

OaHOM U3 OCHOBHBIX OOWEMUPO-
3bix TeHaeHUni pazsutua LIBI1 sBasercs
{BeIMYEHNE BBITYCKA MEYaTHBIX W Tapo-
|I2KOBOYHBIX BMJIOB OyMarum W KapToHa
#3,0...4,5 % B rog npu cpegHuX TeM-
faX IPUPOCTa JPYIMX BUJIOB MPOLYKIUH
#15...2,0 % B roa. I'lpu sToM 3HaYn-
®BHO 00Jie€  BBHICOKUMM  TeMIIaMH
(a 10...15 % B rox) Bo3pacraeT mpous-
30cTB0  OyMaronoJoOHBIX MaTepHaloB
XHIYECKOTO HA3HA4YeHUs U3 XHUMHUYe-
(KX 1 0COOEHHO MUHEPATIBHBIX BOJIOKOH.

J10 00BACHSETCA TEM, YTO TIPO-
ecc B HauOosiee HAYKOEMKHX OTpacisax
(aBUaKOCMHUYECKOH,

AJIEKTPOHHOM, aTOMHOH, OOOpOHHOMN), a
TaloKe B OOJIACTM HAHOTEXHOJOTHH He-
BO3MOXKEH 0€3 MPUMEHCHUS MUHEPAIBHO-
BOJIOKHUCTBIX KOMIIO3UTOB, M3IOTOBJICH-
HBIX MeTOAaMU OyMaKHOIO MPOU3BOJICT-
Ba. OTU MaTepuaisl oOnagaroT YHUKAlb-
HBIMH CBOWMCTBAMH, TPUHIUITHAIBHO He-
OOCTHXUMBIMM Yy OyMaru M KapToHa U3
TPAAUIIMOHHOI'O PACTUTENBHOIO ChIPhA.
[Tpexne Bcero K HUM OTHOCSITCS BBICOKHE
OHO-, TEPMO- U XEMOCTONKOCTh, HEIOpPIO-
YeCTh, OUCHb HU3KAas TJIOTHOCTb.

Kax u Bo BceM MHupe, B ITOCIEIHUE
rofbl ¥ B POccHM 3HAYUTENIBHO YBEJIUYU-
NI0Ch TIPOU3BOACTBO CTEKJIOBOJIOKHUCTBIX
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KOMIIO3UTOB, U3rOTaBIMBaeMbIX Ha Oyma-
roaenarensHelx MammHax (BJIM) ¢ Ha-
KJIOHHBIM CETOYHBIM CTOJNIOM Tuna No-
wo-former Hemenkux ¢upm «Pamay,
«Bruderhaus» u gap. OTH KOMIIO3UTHI
CJIy’)XaT OCHOBOM M1l MU3TOTOBJIEHUS MST-
KOM KpOBIM HOBOIO IOKOJEHHs, o0na-
JIAIOIIEeH BBICOKOM JOJITOBEYHOCTHIO (60-
nee 25 1eT) U IpYTUMU [PEUMYILIeCTBAMU
10 CpPaBHEHMIO C  TpPaJHWIMOHHBIMU
YKPBIBHBIMM ~MaTepHallaM, HarpUMep
ToNpr0. OnHAKO 3a pyOexoM, Hapsay ¢
yKa3aHHBIMM MaTepuanaMu, OBICTPO pas-
BUBAETCSl MPOU3BOACTBO (UIBTPOBAIH-
HBIX, TEIUIO- M LIYMOU3OJIALIMOHHBIX Ma-
TEPHAJIOB HAa OCHOBE pAa3JIMYHBIX MUHE-
paJIbHBIX BOJIOKOH. B Hame#t crpane, B
CHIIy psiia IpUYUH (OTCYTCTBUE HA Mpea-
npuatuax [IBIT neobxoaumoro o6opyno-
BAaHUs, TEXHOJOTUA NPOU3BOACTBA, BHI-
COKOM CTOMMOCTH U Jp.), 3TH MaTepHaIbI
[I0Ka HE U3rOTABIMBAIOTCA, XOTS B CBS3U
C IUIAaHUPYEMBIMU AUBEpCUUKALMEH U
MOJEpHU3aLlMEd MHOTHMX OTpaciaell ore-
YECTBEHHOM IPOMBIIIJICHHOCTH OHU OBl
HAalIlJTK LITUPOKOE NPUMEHEHHUE.

JI1s CBEpXTOHKON OYMCTKM BO3ZY-
Xa Haubosee aKkTyadpHOW SABISETCA pas-
paboTka (UIBTPOBANBHEIX MAaTEpHAIOB
M3 MHHEpAIbHBIX BOJIOKOH C HCIOJIB30-
BAHUEM HEOPraHWUYECKOTO CBA3YIOLIETO.
TexHonorus u (axkTOpbl, BIUAIOIINE Ha
CBOMCTBA (PUIBTPOBAIBHBIX BUIOB OyMma-
M U KapTOHa W3 NPUPOIHBIX BOJIOKOH,
JOCTATOYHO XOPOIIO M3YYEHH! M U3BECT-
HEI [2, 4], ogHaKo wHOOPMALIMKU O TEXHO-
JOruu U QaxkTopax, BIUAIOIIMX Ha CBOH-
CTBA MHHEPAIBHO-BONIOKHUCTBIX (DUIBT-
POBAJBHBIX KOMIIO3UTOB, KpaiiHe Malo.
Hemuoroyuciennsie paboTsl B 3TOH 06-
JaCTH METOAMYECKH pa3oOINEHBI, a BbI-
BOJIE! 4BTOPOB IIPOTUBOPEUUBEI.

OunsTpoBaIbHBIE MaTepUANbl, IO-
Jy4aeMble MeTomaMu OyMa)KHOrO MpOou3-
BOJICTBA, OTHOCATCA K OOBEMHBIM, HE3aBU-
CHMO OT HPHUPOABI UCXOMHOTO ChIphs. [lo-
3TOMY Ha 3Q(EKTUBHOCTh pabOTHI ¥ CPOK

ciyx6bl  QUALTPOR OONBLIOE BIMSAHME
JOIDKHBI OKa3bBaTh Macca 1 M> ¥ ImioT
HOCTb (PUIBTPOBATLHOrO Matepuana (3]
I1. Vaitr [5] npsMo yKa3bIBaeT, 4TO «Hak-
JTY4IIUM OOBEMHBIM (QUIBTPOM JUIS Yyas-
JIMBAHUS ad3pO030J1ei ABISETCA CTOT CeHay.

B cBa3u ¢ atum OBUIO pELIEHo
M3Y4HUTh BIMSHUE MacChl 1 M” i TLIOTHO-
CTU Ha CBOMCTBa (QUJIBTPOBAIBHBIX MaTe-
pHUanoB U3 pa3aMYHBIX MUHEPAIBHBIX BO-
JIOKOH, UMEIOIIMX pa3Hble I'eOMETpHYE:
CKUE pa3Mepsl.

B xayecTBe MCXOOHOTO CHIPbS UC-
MOJIb30BATM  CTEKJISSHHEIE IUTATIEIBHEIE
BOJIOKHA OT Tpy0Orix (quametp 15,0 Mxy)
0o MUKpoToHKHX (0,2 MKM) IIpH JJIHHE
UCXONHBIX BOJIOKOH 5...7 MM, a TaKxe
0a3aqbTOBBIE M KAOJIWHOBBIE BOJIOKH
(2,0 u 0,8 mxMm). bazanbTOBOE BOJOKHO
M3TOTOBJIEHO LEHTPOOEKHBIM CIIOCOO0M
Ha OpEeaNpUATUAX Y KpPauHbl, CTEKIAHHOE
M KAOJIMHOBOE BOJIOKHA — METOIOM pas
JyBa TOPSIYAMH Ta3aMH pacIlJIaBIECHHO
crexiia. Beibop 3TUX BOJNOKOH 00yCIoB-
J€H HX JIOCTYIHOCTBIO M 3HAYMUTEIBHbIN
pa3IMYUeM XMMHYECKOTO cocTaBa M -
3MYECKUX CBOMCTB, B YACTHOCTH TEMIIE-
patypsl wiaBneHys. [Ipy nByxcraguiHoy
MPOM3BOJCTBE (PIIIBTPOBAJIBHBIX MaTe:
puanoB TpeOyeTcss 00€CIeUnTh, IIIaBHBIN
obpazom, GUIBTPYIOIKE CBOWCTBA OyMa-
TU-OCHOBBI, TaK KakK IIOBBILUCHNE €t
INPOYHOCTH JTOCTUTAETCsA BO BTOPOI CTa-
JIUY, HalpUMep 3a CYeT IPONUTKHU CBf-
3YIOIUMH WM Apyrod oOpaGoTkoi He
crienuansHoM obopynoBanun. Ilpu I
HUPYEMOM OJHOCTAJMHHOM ITPOU3BOJCT-
BE YKa3aHHBIX MarepuanoB Ha BJIM, mo-
MUMO (QUIBTPYIOLIUX CBOWCTB, Oymare
HEOOXOUMO TPUAATh TpeOyemyio Mpoy-
HOCTb.

[ToCKO/IBKY KOMIIO3UTHI U3 MMHHe-
PaBHEIX BOJIOKOH MMEIOT HU3KYHO IIpoY-
HOCTb, B KaU€CTBE HEOPTraHUYeCKOro CBf-
3YIOIIEr0 MCIOIB30BANU  IOJIUALECPHEE
KOMIUTEKCEI, IIOJy4aeMble U3 Cymnboar
amomunus npu pH 8,5...9,0 memocpes-
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(TBEHHO B THJPOCYCIICH3UH MHHEPaJIb-
HIX BOJOKOH I1epell OTIMBOM 00pasloB.
Pacxont cynpdaTa anOMHUHHUS B TIepecdeTe
fa ero okcux coctasisul 40 % OoT Macchl
B0TOKHA. VIMEHHO 93TH YCIOBHS DEKO-
yeHnoBaHLI B pabote [1] g 3HaYUTENb-
HOTO YBENKYEHUS MPOYHOCTH MUHEpaIb-
HO-BOJIOKHMCTBIX ~ KOMIO3UTOB. OJHO-
BPEMEHHO HEOpPraHUUYECKOE CBSA3YIOILEe
M03BOJIAET IOJHOCTHIO UCIIOJIB30BATh MX
BHCOKYIO TEPMO- U OrHECTOMKOCTB, YTO
BOKHO NpU paboTe QUIBTPOB B CIOXKHBIX
PpOU3BO/ICTBEHHBIX YCIOBUSIX.

JIaGopaTopHsie 06pasubl U3 MuHe-
PUIBHEIX BOJIOKOH M3rOTaB/IMBalIX Ha JIMC-
ouBHoM ammnaparte JIOA-2 ¢ mpecco-
BAHMEM MEXIY CYKHOM M CYIIKOR Ha rop-
k¢ WIM UWIMHApPE [pU TeMIepaType
{=125 °C. Ilepen oTIMBOM MUHEpAJIbHbIE
BOTOKHA pasMEIIMBAIN Ha OBICTPOXOIHOM
Mewanke, A00aBISUIM Cynbdar aloMU-
mig, a A8 co3maHus Tpedyemoro pH
8,5...9,0 — 11 pacTBOp eaxoro Harpa.

B nepeoti cepuu onbITOB M3ydaIn
BIUSHHE MACCHl | M” Ha QMIBTPYIOIKE U
IPOYHOCTHBIE CBOicTBAa 00paslioB U3
ByyaeMbIX ~ MMHEpAJIbHBIX  BOJIOKOH.
Maccy 1 m* mamensm ot 100 mo 500 T.
Mgectro [2, 4], dYTO GUIBTPYHOILUE
cBoificTBA OyMaru M3 pacTUTENBHBIX BO-
T0OKOH CHJIBHO 33BUCST OT €€ IUIOTHOCTH,
03TOMY IJIOTHOCTH OOpas’loB MOAJEP-
KiBaIM  TTOCTOSSHHOM, Ha  ypOBHE
(0,25+0,02) r/em’. Vcxons U3 TexHude-
kX Bo3moxkHocTed JIOA-2 u s uc-
KIOYSHUST BIMSHUS criocoba U3roToBIIe-
HUS HAa MCCIIEAYEMBIE apaMeTphl o0pas-
bl OTJIMBAJIM ABYXCIIOMHBIMU.

[TogroToBKy K WCHBITAHUSIM |
onpefencHre QUIBTPYIOIUX M MPOYHO-
(THBIX CBOMCTB OOpa3lOB NpH HM3MEHE-
Wit Macchl 1 M> OCYIIECTBIISIM 10 Tpe-
(0BAHMSIM COOTBETCTBYIOIIHUX CTaHAAp-
108. [ToslyueHHEIe pe3yneTaThl NpEeICTaB-
nensl B Tabu. 1.

AHanu3 JaHHBIX, [IPUBEACHHBIX B
161, 1, NOKa3bIBaeT, YTO YBEIHUYCHHE

Maccel 1 M® M yMeHbIUGHHE IMaMeTpa
CTEKJISHHBIX U KAOJUHOBHIX BOJOKOH 3a-
KOHOMEPHO NPHUBOIAT K CHHIKEHHIO BO3-
IYXOIPOHUIIAEMOCTH M KoddduiumenTa
IPOCKOKA YacCTHUI[ MaclsSHOro TyMaHa,
a TaKKe K MOBBIIEHHIO NPOYHOCTH 0O-
pas3ioB. bosee mgeTanpHBIA KOJIMYECTBEH-
HBI aHaAMU3 HaON0aeMBIX 3aKOHOMEp-
HOCTEH MO3BOJISET YCTAHOBUTH CIEIYIO-
wee. [Ipyu yBenuueHuy maccsl 1 M* 06-
pasoB B 5 pa3 BO3AYXONPOHHUIAEMOCTb
noHmxaercs Bcero B 1,5-2 pasa. Ilpu-
MEpPHO Ha 3Ty BEJIUYUHY BO3yXOIPOHHU-
HaeMocTb 00pa3sloB MajgaeT u IpH
YMEHBIIEHUH [uMaMeTpa BOJOKOH oT 15,0
10 0,2 MxMm. Heob6XonuM0O OTMETUTH, YTO
K03 OUIMEHT Mpockoka K a3p030/IbHBIX
9ACTHUI] CHMXKAETCS B yKa3aHHBIX YCIOBHU-
AX NpPaKTUYECKH Ha TpU HOpsAKa — OT
10-10°° 10 13107 %. Takoro MoBbIIICHYS
3aJ[EpKUBAIOIIE CrIOCOOHOCTH MpU M3~
MEHEHUM H3y4aeMbIX (DaKTOpOB He Ha-
Omopaercs y GUIBTPOBAIBHBIX MaTEpUa-
JIOB M3 PAaCTUTENILHEIX BOJIOKOH, IIpejiHa-
3HAYEHHBIX U1 OYMCTKHA BO3[yXa B Ma-
IIMHOCTpOeHUH |2, 4]. Buaumo, 310 005-
SCHSIETCSl pa3jIMYMeM B MEXaHU3Max 3a-
JEPXKaHUST adPO30JIbHBIX YacTUL (QUIIBT-
paMH U3 MUHEpAJLHBIX BOJIOKOH M 3Ha-
qUTENbHO O0Jiee KPYIHBIX YaCTHIL ITbIIH
GUIbTPaMM U3 PACTUTENBHEIX BOJIOKOH.
~ Ilpu u3MeHEHMH yKa3aHHBIX (ax-
TOPOB IMPOYHOCTH JOCTUrajga MaKCH-
manpHoro (0,58 MIla) 3Hauenus y o0-
pasuoB ¢ maccoi 1 M* 500 T u3 MuKpo-
TOHKHX CTEKJISIHHBIX BOJIOKOH, MMHH-
manpHOro (0,18 MIla) — y o0pa3uos mac-
coit 1 mM> 100 T 13 rpyOBIX CTEKISHHBIX
BOJIOKOH, T. €. OHa [IOBHIIIanach MOYTH B
4 pasza. Ilpu aTom pemaromuil BKIazy B
3TO M3MEHEHHME BHECTIO yBEIWYeHHe Mac-
ce 1 M obpaszuoB ot 100 zo 500 r, 31a-
YUTETHHO MEHLLIE MOBIMIO CHUKEHHE
nuameTpa BoiokoH oT 15,0 mo 0,2 mxm.
OTIoenbHO pPacCMOTPUM pe3yJibTa-
ThI UCTIBITAHUH 00pasoB U3 6a3anbTOBOrO
BOJIOKHA, MOJYYEHHOro 0Oonee aemeBbIM
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Tabnuua
Bausiune macces 1 m* Ha cBoiicTBa GymMaronoo6ubIx KOMNO3NTOB
H3 pas/IHYHbIX MHHEPDAJIbHbLIX BOJIOKOH
T a— Macea Bosuyxonpo_}muaemocm Koadduument | Conporusnet
f— I (npun AP —22 mOap), npoc_x;oxa paspbIBY,
n/(m"-¢) K107, % MIla
CrekJiIssHHBIE
Tpy6ie (15,0 mxm) : 107 ] 2250 ; 1300 | 0,18
205 1940 | 980 ' 0,28
308 | 1560 680 0,33
| 410 | 1390 . 460 0,38
510 | 1180 240 0,45
Cynepronkue (2,0 MkM) | 100 | 1620 T 143 0,24
208 | 1320 | 135 0,26
| 315 | 1180 ! 100 0,38
412 | 985 | 65 0,43
508 850 | 37 | 0,49
Vastpatonkue (0,7 mxm) | 102 | 1320 ; 100 * 0,28
200 | 1100 | 85 ﬂ 0,38
L3001 950 | 50 | 0,44
| 400 ’ 865 ; 30 J 0,47
503 * 790 | 22 | 0,50
Mukpotonkue (0,2 MkM) | 105 | 1110 | 95 ‘ 0,26
206 988 | 75 0,40
309 } 860 ' 42 0,45
a0 790 4 0,53
500 748 ; 10 0,58
KaonuHosble
Cynepronkue (2,0 MKM) , 103 , 1410 ‘ 125 | 0,21
| 212 | 1280 | 108 | 0,25
| 298 | 1000 |85 | 0,34
409 | 885 \, 59 ‘:‘ 0,42
l 509 | 820 300 0,46
Vavrtpatonkue (0,8 Mxkm) | 95 | 1250 ‘ 98 f 0,28
o211 1190 89 0,33
| 312 | 911 60 r 0,44
| 415 | 866 o805
| 499 | 800 | 24 | 0,56
bazanbeTOBBIE
Cyneproukne (2,0 Mxm) | 98 | 650 ; 380 5 0,07
o195 600 312 | 0,12
| 310 | 530 l 295 0,15
| 414 430 o220 | 0,20
|52 | 390 | 200 { 0,25
CynepToHkHe OuuileHHble | 108 | 1210 ; 160 ! 0,18
(2,0 MKM) 200 | 1000 | 140 _ 0,20
‘ C300 880 111 | 0,22
400 | 820 | 72 | 0,34
. 505 | 740 48 , 0,40
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BIPOOEKHBIM CIIOCOOOM, YTO IMPHBO-
i k 00pazoBaBuio Gonsoro (1o 30 %)
JIECTBA TaK HA3BIBACMBIX «KOPOJIb-
B). Kax CBUIETEILCTBYIOT JaHHBIC
1. 1, 5TM BKIIOYEHMS CYLIECTBEHHO
DKAIOT QUIBTPYIOIINME U IPOYHOCTHBIE
gicrea  oOpasuos. Ilocne  ynaneHus
JuEyE0 9THX 00pazoBaHui QUIBTpYIO-
Jie CBOYiCTBA M IPOYHOCTH 00pa3loB M3
WIEPTOHKIX 0a3aTBbTOBBIX BOJIOKOH, Kak
§apakTep X M3MEHEHHS C POCTOM Mac-
1 M, CTAHOBATCSA AHAJIOTHYHBIME 00-
BiaM U3 CYNEPTOHKNX CTEKSIHHBIX M

KAOJMHOBBIX BOJIOKOH. [10CKONBKY pydHOI
croco0 oyuCcTKU 0a3aJbTOBBIX BOJIOKOH HE
npueMIieM Ui IPOU3BOJCTRA, B JalbHEH-
IIMX OIIBITAX MX HE HUCITOJIB30BAIH.

Bo smopoii cepuu onpITOB M3yda-
JIM BIUSHUE HU3MEHEHUS IIJIOTHOCTH 00-
pa3loB Ha UX QUIBTPYIOIIHUE U IIPOYHO-
CTHBIE CBOMCTBA. Macca 1 M* cocTasisiia
200 r. MuHMMaJIBHO BO3MOXHAas IUJIOT-
HOCTH IIOJy4€Ha IyTeM CYLIKH OTJHBOK
Ha ropke npu ¢ = 125 °C u nopHATOM
TIPWKUMHOM CETKe. Pe3ynsTaTel MCIbITa-
HUHI 00pa310B NpeACTaBIEHB! B Tab. 2.

Tabnuya 2

Bananue nnoTHOCTH Ha cBoiicTBa OyMaronogoGHbLIX KOMIIO3HTOB
H3 Pa3sIHYHbLIX MHHEPAIbHLIX BOJIOKOH

, l | Bosayxonpomn- | Kosdduument :Conpomnneﬂue
MurepansHeie BoslokHa | TLmoTHOCTS, HaeMOCTh ’ IpocKoka | ASDEIE
(muameTp) : r/em’ ; (pu ?j( ;2201\46ap), KPl 0% % | P I\/?Hay,
2 oy o
CrexIsHHbBIE
s (15,0 Mxm) , 0,05 j 7520 | 8560000 | 0,08
IS U 5 600 . 650800 | 0,14
016 3540 42500 | 0,18
o022 | 2310 2990 0,20
| 026 | 1 810 ‘ 890 | 0,26
Omepronkue (2,0 MxkMm) | 0,06 5990 ﬁ 800 000 I 0,10
L0012 | 4350 93800 0,15
05 i 2200 Co11%00 | 009
0 | 1 550 L9500 026
| 028 1300 l 130 0,28
Bparorre (0,7 i) | 0,07 | 5300 120500 | 0,10
ool 4110 50900 | 0,15
015 | 2000 6000 | 022
o024 1490 960 | 025
026 1190 1 85 028
lipotonkne (0,2 MKM) | 0,05 | 4950 ; 90 100 i 0,11
01| 3 820 12500 | 0,13
’ 0,15 | 2120 9500 027
022 | 2000 o8 1 03
| 027 | 1900 | 64 1 0,42
KaonuHossie
(ymeprorxue (2,0 MxmM) | 0,07 ; 5550 604000 i 0,10
o012 | 4280 120300 | 017
0,17 2710 | 30000 0,20
0,23 1 680 . 9800 | 0,26
025 | 1200 , 100 r 0,32
ismatorkue (0,8 MiM) | 0,06 1 4240 | 98050 | 0,12
o012 | 3300 25000 | 0.18
: 017 | 2200 950 | 022
021 ' 1350 4 760 v 0,29
L0025 | 1 000 | 036

83
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IIpoananu3upoBaB  pe3ysbTaThl,
NpUBEACHHBIE B Talbia. 2, HEOOXOZUMO
OTMETHUTh, YTO IOBBIIICHHE IJIOTHOCTH
00pa3loB CYIIECTBEHHO YBEJIWYMUBAET UX
[IPOYHOCTH C OAHOBPEMEHHBIM CHUKEHHU-
€M BO3JYXOMpPOHUIIAEMOCTH U K03 du-
[[MEHTa IIPOCKOKA. Y MEHBIICHUE NUaMeT-
pa BoJIOKOH oT 15,0 no 0,2 MxM mpuBo-
IOUT K HE3HAYUTENIBHOMY, IIPUMEPHO Ha
20 %, NOBBILIEHHUIO ITIOTHOCTH 00Pa3IOB,
BEICYIIEHHBIX 0Oe3 paBneHus. OpnHaxo
GUIBTpyrOmMUe CBOMCTBA M IPOYHOCTH
OTJIMBOK 3HAYUTEIBLHO OOJIBIIE 3aBUCAT
0T [MameTpa BOJOKOH. Tak, BO3MyXompo-
HUIIAEMOCTh 3TUX 00pa3lOB CHUXAeTCs B
1,8 pasa, k03pPUUMEHT MpocKoKa
YMEHBIIAETCS II04TH Ha IOpANOK, a
IIPOYHOCTH I1OBBIIIAETCs Ha 25 %.

IToBBIlIEHHE JIOTHOCTH 00pasloB
no 0,25...0,27 r/em’ IPUBENIO K CHUKE-
HHUIO BO3IYXONPOHULIAEMOCTH B 4—5 pa3 U
K03 pHUIMeHTa NPOCKoKa Ha 3-4 ropsaaka
[pYU OZHOBPEMEHHOM YBEIMYEHHH MpOU-
HOCTH B 3—4 pasa.

O6o0mas MOoNy4eHHbIE B XOJe
HKCIIEPUMEHTOB 3aKOHOMEPHOCTH, OTMe-
THM CIIEYIOILEE.

1. TTokazano, 4TO, U3MEHSSA MacCy
1 M’, IIOTHOCTS, OUaMeTp U MPUPOIY
MHUHEPAIBHBIX BOJOKOH, MOXHO IOJy-
9UTh OyMaronofoOHBIE KOMIIO3UTE C
IUUPOKUM  CHEKTPOM  QHIBTPYIOIIMX
CBOMCTB U IIPOYHOCTH.

2. Uzmenenue Maccsl 1 M” ot 100
po 500 r cHmXKaeT BO3AYXOIpPOHMUIIAE-
MOCTh B 1,5-2 paza, koadbduuueHt mpo-
CKOKa YaCTHUI[ MacJIsiHOIO TyMaHa — Ha 3
NOpsiiKa IpU BO3PACTAHUU MPOYHOCTH
00pa3LoB noutu B 4 pasa.

3. IloBbllueHME IUTOTHOCTH OTJIM-
Bok or 0,50...0,70 no 0,25...0,27 r/em’
CHIDKAeT BO3JyXONPOHUIAEMOCTb B 4-5
pas, Ko3pOUIKUEHT Npockoka Ha 3—4 11o-
psAOKa IpU YBEJIUYEHUH IPOYHOCTH 00-
pasiuos B 3—4 pasa.

Taxum oOpazom, 1o 3¢ pexTuBHO-
CTH BO3JEHCTBUSA Ha U3ydaeMble CBOMCT-

Ba IEpPEMEHHEIE (aKTOPBl B IO
yOBIBaHHUS MOXKHO PacCHOJIOXKHUTb B CIE
IOYIOIIMI psifi: TWIOTHOCThH, Macca 1 M
IUaMeTp BOJIOKHA, IIPUPO/Ia BOOKHA.
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Effect of 1 m> Mass and Density on Propertie
of Papery Filter Materials from Differenl
Mineral Fibers

It is established that increase of 1m’ mass anf
density as well as decrease of fiber diamet
allows to decrease air permeability in 2 — 5 timeg
increase strength in 3 — 4 times and decrease i
particles overshoot coefficient of oil mist by 3-4
units, It is shown that it is possible to get compe
sites with broad spectrum of filtering propertie
and strength under these conditions withoul
changing composition.

Keywords: paper, mineral fibers, minerali
composites, filter materials, density, miner
fibers size, air permeability, overshod
coefficient, strength.




