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B.K. j(y606bllI 1, ,a.[[. Mapueee', H.B. Cu coeea' 

t .DeTep6yp r c KHH rocynapcraeaasrii TeXHOJIOrWfeCKHH yHHBepcHTeT paCTHTeJIbHbIX flOJIHMepOB 

:OAO faTlJHHCKHH OflbITHbIH 3aBO.u 6yMaro.ueJIaTeJIbHOrO ofopynosaans 

teBepHbIH (A p KTH lJeCKJ1H) epe.uepaJIbHbIH yHHBepcHTeT 

~)WB bl H Bna,nHMHp KilHM eHTbeBWJ ponnncs B 1967 r . OKOH' llJ il B 1991 r. J1eHHHrpaucKYKJ ileCOTeXHWJecKy lO axa­

..~II!O , ~OKTOp TeXHWJeCKfl X HaYK, 110UeHT Ci-Ilerepfiyprcxoro rocynapcra eaaoro TeXHOil OrH4eCKOro yH IIB epcHTeTa 

i«lJITenbHhlx nonavepoa. H MeeT 60ilee 150 nexarusrx pa60T B 06ilaC TH rexuonorua 6yMam II xapro xa. 
imll dubovy2004@mail. ru 

'i ,pKCCB)l,eHHc D eTpOBII4 pozianca B 1971 r., OKOH4fl,1 B 1993 r. BOpOH e)l(CKflH il eCOTeXHH4e CKHH HHCTHTYT, B 2003 r. 
:':) p~allcK HH roCYllapCTBeHHb11! TeXHH4eC KHH YHII BepCflTeT, reaep ansuua nupexrop O AO «[ aT4 HllcKHl1 Onb lTHbl H 

J 6YMarOileJlaTeJlbHOr O o6opY110BaHII 1l» . 

[IM: BBHaranss Bnaznorapoas a p Ol1J1J1aCb B 1976 r ., OKOH' lHila B 1999 r. Apxairrenscxna rocynapcraesnsrn TeXHH­


".~; KIIH yHIIBepcIH eT, KaHl1Itl1aT TeXHH4eCKHX HaYK, 110ue HT Ka<jJel1pbl rexaonorua uenmonorao-Syaascaoro npom­

~J; TB a Cesepaoro (A p KTH4 eCKoro) <jJe.uepanbHoro yaaaepcirrera. HMeeT OKOilO 50 nevarasrx pa60T B otinacr n co­

,:/i:JCHCTBOBaHIIll rexaonoran rroilY4eHI111 6Y Mam , xaprcaa 11 ncnocsux nucr oaux MaTepl1 anOB 113 pacnrrensaux 11 .
 

" :HCpa.'iLll bIX BOilOKOH.
 

iu: S(8182) 65 -00 -92
 

BJIlHIHME MACChI 1 M2 II llJIOTH OCTII HA CBOHCTBA 
YMArOnO,n;OEHhIX <l>IIJIh TP OBAJIh Hh IX MATEPIIAJIOB 

113PA3JUIQ HhIX M IIH EPAJI h HhIX BOJIOKOH 

YcraHoBneHO, 'lTO Y BeJIHlJe HHe MaCCbI 1 M2 
H flJIOTHOCTH, a 'ratoxe CHIDKeHHe .uHaMeTpa BOJIOKOH flO­

JBOHHeT B 2- 5 pas CHH3HTb sosnyxorrpoaauaeaocrs, B 3-4 pasa flOBbICHTb npOlJHOCTb H na 3-4 no­

~sAK a YMCHbllIHTb K0 3epepHUHeHT npocxoxa lJaCTHU MaCJI.llHOrO TYMaHa. TIoKa3aHO, 'lTO B 3THX ycno­

JIUX, He MeID! 51 KOMfl03HUHH, MO)l(HO fl OJIYl.fHTb KOMn03HTbl C WHpOKJ1M CfleKTpOM epHJIbTpYIOWI1X 

CBoiicTB Ii npO'lHOCTH. 

KjlO~e6 b le cnoea: 6yMara, MHHepaJIbHble BOJIOKHa, MHHepaJIbHO-BOJIOKHHCTble KOMfl03HTbI, epHJIbTpO­

Bacl bHble MaTepHaJIbI, flJIOTHOCTb, paavepsr MHHepaJIbHblX BOJIOKOH, aosnyxonpoauuaeaocrs, K0 3ep­

~' H1 111 e HT npOCKOKa, npOlJHOCTb . 

O~ H O I1: H3 OCHOBHbIX o6rueMHpo­ 3JIeKTpOHHOI1:, aTOMHOI1:, 060pOHHOI1:) , a 

3hIXTeH,neH UI1H pa3BHTI151 U;Brr 5IBJISIeTC5I TaIOKe B ofinacrn lIaHOTeXHOJIOnII1: He­

YBe;mqeHHe BbII1ycKa ne-rarnsrx H rapo­ B03MO)KeH 6e3 rrpHMeHeHl1JI MHHep aJIbHO­

ynaKOBOQHbI X BH,nOB 6yMarH H KapTOHa BOJIOKHHCTbIX KOMrr03HToB, H3roTOBJIeH­

Ha3,0 ...4,5 % B ron npn cpeznnrx TeM­ HbIX MeTo,naMH 6yMa)KHoro npomsoncr­
nax npupocra n pyr u x BH,nOB nponyxuna sa. 3TH MaTepl1aJIbI 06JIa,nalOT YHI1KaJIb­

Ha 1,5 ...2,0 % B rOL(. ITP H 3TOM 3HaqH­ HbIMI1 CBOI1:CTBaMI1, npnammnansuo He­

Ie;1bHO 6 0JIee BbICOKHMH TeMrraMH ,nOCTI1)KI1MbIMH y 6yManI 11 KapTOHa 113 

(Ha10 ... 15 % B ron) nospacraer npoas­ Tpa,nI1UI10HHOrO paCTI1TeJIbHOrO csrpss. 
BOi\CTBO 6 y Marorro,n06HbIX MaTepl1aJIOB Jlpexne acero K HI1M OTHOC51TC51 BbICOKHe 

leXHlIQeCKOr O Ha3Haq eHH51 H3 XHMHqe­ 6HO-, TepMO- H xeMOCTOI1:KOCTb, neropio ­

CKl1X 11 ocofienno MHHeparrbHblx BOJIOKOH. -recrs, onem, HH3KaSI rrJIOTHOCTb. 

3TO 06"bSICHSIeTC5I TeM, qTO rrpo­ KaK 11 BO acev MHpe, B nocnemme 

I1lecc B HaH60JIee aayxoevxax OTpaCJISIX ronsi H B POCCHH ' 3HaqHTeJIbHO yBeJIWIH ­

npoMbl w n eHHo cTH (aBHaKOCMHQeCKOI1:, JIOCb rrpOH3Bo,nCTBO CTeKJIOBOJIOKHI1CTbIX 

mailto:dubovy2004@mail.ru


:

ISSN 0536 -1036. HBY3. «Jlecuon lKypHam>. 2011. .N'23 1 2 

KOMn0 3I1TOB, I13r OTa BJII1BaeMbI X na 6yMa­

r O):(eJIaTeJIbHbI X MaWI1HaX (Bl(M) C na­
KJIOHHbI M CeTOtIHbIM CTOJIOM TI1na No­

wo-former HeMeUKI1X qmpM «Parna», 
«Bruderhaus» 11 ztp. 31'11 KOMn03I1TbI 

CJIy)KaT OCHOBOt! ):(JI}! I13rOTOBJIeHI1}! M}!r­

KOH: KpOBJII1 ncsoro nOKOJIeHI1}!, 06JIa­

):(aIOIUeH: BbICOKOH: ):(OJIrOBe"lIHOCTbIO ( 6 0 ­

nee 25 JIeT) 11 ):(pyrI1MI1 npeI1MYIUecTBaMI1 

no cpaBHeHI1IO C Tpa):(I1lI;I10HHbIMI1 

YKPbIBHbIMI1 MaTep11aJIaM11, nanpnvep 

TOJIbIO. O):(HaKO sa py6e)KOM, napsny C 

YKa3aHHbIMI1 MaTepI1aJIaMI1, 6bICTpO paa­

BI1BaeTC}! np0I13Bo):(CTBO qmJIbTpOBaJIb­

HbIX, TenJIO- 11 llIYM0I130JI}!UI10HHbIX Ma­

TepI1aJIOB na OCHOBe Pa3JII1tIHbIX MI1He­

P aJIbHbI X BOJIOKOH. B HaWeH: crpaae, B 

CI1JIY psna npI1tII1H (OTCyTcTBI1e na npezi­

npI1}!TI1}!X UBIT He06xo):(I1MOrO 060py):(0­

BaHI1}! , TeXHOJIOrI1H: np0I13BO):(CTBa, BbI­

COKOH: CTOI1M OCTI1 11 zrp.), 31'11 MaTepI1aJIbI 

noxa He I13rOTaBJII1BaIOTC}!, XOT5I B CB}!3I1 

C nJIaHI1pyeMbIMI1 ):(I1BepCI1<pI1KaUI1eH: 11 

M o):(ep HI13aUI1e t! MHOrI1X OTpaCJIet! ore­

tIeCTBeHHOH: npOMbIWJIeHHOCTI1 OHI1 6.01 

HallIJII1 llII1pOKOe npI1MeHeHI1e. 

l(JI}! CBepxTOHKOH O"lII1CTKI1 B03):(y­

xa HaI160JIee aKTyaJIbHOH 5IBJI5IeTC5I pa3­

pa60TKa qmJIbTpOBaJIbHbIX MaTepI1aJIOB 

113 MI1H epaJIbHbIX BOJIOKOH C I1CnOJIb30­

BaHI1eM HeOpraHI1tIeCKOrO CB5I3YIOIUero. 

TeXHOJIOrI1}! 11 rpaicropu, BJII15IIOIUI1e aa 

CBot!CTBa epI1JIbTPOBaJIbHbIX BI1):(OB 6yMa­

rI1 11 KapTOHa 113 npI1pO):(HbIX BOJIOKOH, 

):(OCTaTOtIHO XopOWO I13ytIeHbI 11 I13BeCT­

HbI [2, 4], O):(HaKO I1HepopMaUI1I1 0 TeXHO­

JIorI1I1 11 rpaxropax, BJII15IIOIUI1X na CBOH­

CTBa MI1HepaJIbHO-BOJIOKHI1CTbIX epI1JIbT­

P OBaJIb HbI X KOMn03I1TOB, xparine MaJIO. 

He~lHOrOtI I1CJIeHH ble pa60TbI B 3TOH 06­

JIaCTI1 MeTO):(I1tI eCKI1 pa306IUeHbI, a BbI­

BO):(bI asrop o n npOTI1BOpetII1BbI. 

<l>I1JIbTpOBaJIbHble MaTepI1aJIbI, no­

nysaesme MeTo):(aMI1 6yMa)KHOrO npons­

BO):(CTBa, OTHOC}!TC5I K 06beMHbIM, He3aBI1­

CI1MO 01' npaponsr I1CXO):(Horo CbIPb}!. TIo­

3TOMy na 3epepeKTI1BHOCTb pa60TbI 11 CpOK 

CTr 
CJIy)K6bI epI1JIbTpOB 60JIb W Oe BJII1}!HHe 

2 H bI 
):(OJI)KHbI OKa3bIBan sracca 1 M 11 rIJIOT· 

Pal 
HOCTb epI1JIbTpoBaJIbHOrO MaTepI1aJIa [3]. 
IT. YaHT [5] npavo yxassraaer, tITO «HaH­

Ha 

BO. 
JIyqWI1M o6beMHbIM epI1JlbTpOM ):(JI5I y JIaB­

Me
JII1BaHI15I a3p030JIeH: 5IBJI}!eTC}! cr or cena». 

HO
B CB}!3I1 C 3TI1M 6bIJIO penreao 

2 H O 
I13ytII1Tb BJII15IHI1e MaCCbI 1 M H: n JIOTHO­

Bp'
CTI1 na CBOHCTBa epI1JIbTpOBaJIbHbIX xrare­
PI1aJIOB 113 Pa3JII1tIHbIX MI1HepaJIbHbIX BO­

no 

Bbl
JIOKOH, I1MeIOIUI1X pasnsre reo v erpm e­

sa
CKI1e pasaepsr. 

n p 
B KatIeCTBe I1CXO):(Ho ro CbIPb}! uc­

nOJIb30BaJII1 CTeKJl5IHHble nrranerrr.nue 
BOJIOKHa 01' rpytisrx ():(I1aMeTp 15,0 MK:-'l) 

p a 

):(0 MHKp OTOHKI1X (0,2 MKM) n pn ):(JIHHe 
TO 

HCXO):(HbIX BOJIOKOH 5... 7 MM, a r axze 
B a 

Ke
6a3aJIbTOBble 11 KaOJII1HOBble BOJIOKHa 

t=
(2,0 11 0,8 M KM) . Ba3aJIbTOBOe BOJIOKHO 

BO
I13rOTOBJIeHO u eHTp06e)KHbIM cnOC06 0/11 

ME 
na npe):(np I15ITI15IX Y KpaI1HbI , CTeKJl5IHHOe 

H I! 
11 KaOJII1HOBOe BOJIOKHa - MeTO):(OM pas­

8,
):(yBa rOp}!tIHMI1 ra3aMI1 paCnJIaBJIeHHOrO 

CTeKJIa. BbI60p 3TI1X BOJIOKOH o tiycncs­
Bn

JIeH I1X ztocrynnocrsro 11 3H atIHTeJIbHbBl 
ITrpa3JII1tII1eM XI1MUtI eCKOrO COCTaBa H <tH!' 

3HtIeCKHX CBOHCTB, B tIaCTHOCTI1 Te~me · 
M

parypsi nJIaBJIeHH5I. I1PI1 ):(By x cTa):(I1HHmf 
11

np0I13BO):(CTBe epHJIbTpOBaJIb HbIX MaTe· 
CI

pHaJIOB rpeoyercs 06eCnetII1Tb, rJIaBHbI~1 
JI( 

06pa30M, epI1JIbTpYIOIUI1e CBOHCTBa 6Y~1a' 
TIl

rI1-0CHOBbI, TaK KaK nOBbI WeHI1e ee 
)K

npO"lIHOCTH ):(OCTI1raeTC5I BO BTOPOH CTa· 
(C 

):(HI1, nanpavep aa CtIeT npOn I1TKI1 CBlI· 
Cl 

3YIOIUI1MH I1JII1 n p y r oji 06pa60TKOH Ha 
K

CneUI1aJIbHOM 060py):(OBaHI1I1. ITPH IIJla· 
H

HI1pyeMoM O):(HOCTa):(I1HHOM np0 I13BO~ ~' 
11

Be YKa3aHHbIX MaTep I1aJIOB na B,nM, JIO· 

MI1MO epI1JIbTpyroIUI1X CBOHCTB, 6yMare 

He06xo):(I1MO npaziars 'rpetiyeu yio n p os­
o 
c

HOCTb. 

ITocKOJIbKV KOMn03I1TbI 113 MHHe· 
" e

PaJIbHblX BOJIOKOH I1M eIOT HI13KYI{) n p os­
1

HOCTb , B KatIeCTBe HeOpraHHtIeCKOr O CBlI· 
J

3YIOIUero I1CnOJIb30Bam r ncnaanepune 
KOMnJIeKCbI, ncny-raeasre 113 cyrrs rpara 
aJII{)MI1HI15I npn pH 8,5... 9,0 a en o cp ea 

1 
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CTBeHHO B ranpocycnensnn MI1HepaJIh­He 
HbIX BOJIOKOH nepen OTJII1BOM 06pa3I.J:OB.

IT-
Iacxon cyns rpar a aJIIO MI1HI15I B nepecsere3]. 
Ha era OKCI1,n COCTaBJI5IJI 40 % OT MaCChI 

11­
BOJlOKHa. HMeHHO 3TI1 yCJIOBI15I pexo­

lB­
ueanonamr B paoor e [1] ,nJI5I 3Hal.JI1TeJIh­

aero y neJII1l.JeHI15I np0l.JHOCTI1 MI1HepaJIh­o 
HO-BOJIOKHI1CThI X KOMn03I1TOB. O,nHO­

lO­
speaeaao HeOpraHI1l.JeCKOe CB5I3YIOlueere­
rr03BOJI5IeT n OJIHOCThlO I1CnOJIh30BaTh I1X 

~o ­

BbICOKYIO repvo- 11 ornecroaxocrs, l.JTOae-
Ba)l(HO npa pafiore <pI1J1hTpOB B CJIO)KHhIX 

rrp0113Bo,ncTBeHHhIx YCJIOBI15IX.He­
Jlafioparopnsre 06Pa3I.J:hI 113 MI1He­hIe 

PaJJhHhIX BOJIOKOH 113rOTaBJII1BaJI11 na JI11C­
eM ) 

roOTJIl1BHOM annapare n O A -2 C npecco­rae 
BaHl1eM Me)KAy Cy KHOM 11 Cy UIKOH na rop­

DICe 
re l1JIH U11IT11H,np e npn TeMneparypeKHa 

"H O 
1= 125 "C. Ilepen OTJI11BOM MI1HepaJIhHhIe 

BOJlOKHa pa3MeIllI1BaJI11 na 6hICTpOXO,nHOH
~O M 

\lellIaJIKe, ,n06aBJI5IJI11 cyns rpar aJIlOM11­
Ho e 

HlUl, a ,nJI5I C03,naHI15I rperiyex oro pH,a3­


.oro 8,5 ,,,9,0 - 1H pacrsop enxoro narpa.
 

IOB ­ B nepeoic cepuu OnbITOB 113yqaJI11 
2

B:1IUIHHe MaCChI 1 M na <p11JIhTpYlOlU11e 11Ihl M 
npo-mocnnae CBOHCTBa 06pa3I.J:OB 113<p 11 ­
H3Yl.laer-.IbIX MI1HepaJIhHbIX BOJIOKOH. m e ­ 2 

flOM	 Macey 1 M 113MeH5IJI11 OT 100 no 500 r. 

I13BecTHo [2, 4], l.JTO <p11JIhTpYIOlU11ear e­
CBOHCTBa 6yMar11 113 paCT11TeJIhHbIX BO­IhI M 
rrOKOH C11JIhHO 38.EI1C5IT OT ee nJIOTHOCT11,'Ma­
rr03TOMY nJIOTHOCTh 06pa3I.J:OB nonnep­ee 
)l(HBaJI11 rr OCT0 5IHHOH, na yposneera­
(O,25± O,0 2 ) r /CM

3. Hcxons 113 TeXH11l.Je­:;B5I­
CKHX B03MO)KHOCTeH n O A - 2 11 ,nJI5I I1C­Ha 
KJllOl.leH115I BJI115IH115I cnoco fia I13rOTOBJIe­rna­
HHS! aa nccnenyesme rrapanerpsi 06pa3­:(CT ­
UbI OTJII1BaJIl1 ,nByXCJIOHHhIM11. ITO­

ITo,nrOTOBKY K 11CrrhITaHI15IM 11 
rare 

cnpeneneune <pI1JIbTpYIOlU11X 11 np0l.JHO­iox-
CTHhIX CBOHCTB 06pa3I.J:OB npn 113MeHe­

2 
Him MaCChI	 1 M OCYlUeCTBJI5IJII1 no Tpe­me­
OOBaHH5IM cooTBeTcTByIOlU11x crannap­)Oq-
TaB. Ilonyxcaasre pe3YJIhTaTbI rrpeztcraa­

rreHhI B r aen. 1. nsre 
AHan113 ,naHHhIX, rrpnaeneaasrx Biar a 

Ta6rr. 1, noxaasmaer, l.JTO YBeJII1l.JeHl1eren­

2 
MaCChI 1 M 11 yvens uremre ,nl1aM eTpa 

CTeKJI5IHHhIX 11 KaOJI11HOBhIX BonOKOH sa­
KOHoMepHo npI1Bo,n5IT K CHI1)KeH11IO B03­

zryxonponnnaewocra 11 K0 3 <P<PI1I.J:11eHTa 

npocxoxa l.JaCTI1I.J: MaCJI5IHOrO TyMaHa, 

a TaK)Ke K rronumenaro np0l.JHOCTI1 06­

Pa3I.J:OB. Bonee ,neTaJIhHhIH KOJII1l.JeCTBeH­

HhIH aHaJII13 uafimonaevstx 3aKOHOMep­

HOCTeH rr03BOJI5IeT YCTaHOB11Th cne,ny IO ­
2ntee. I1P11 YBeJI11l.JeH1111 MaCChI 1 M 0 6 ­

Pa3I.J:OB B 5 paa B03,nyxonpOHI1I.J:aeMOCTb 

nOHI1)KaeTC5I scero B 1,5-2 pasa. I1p11­

srepno na sry BeJI11l.J11HY aosnyxonpona­
I.J:aeMOCTh 06pa3I.J:OB nanaer 11 npa 
YMeHhllleH1111 ,nl1aMeTpa B0 J1 0 KOH OT 15 ,0 

no 0,2 MKM. He06xo,nI1Mo OTMeTHTh, l.JTO 

K03<P<P11I.J:l1eHT npocxoxa K a3p 0 30 J1hHbI X 

l.JaCT11I.J: CHI1)KaeTC5I B YKa3aHHhIX y CJIOBI1­

5IX npaKTI1l.JeCK11 Ha Tp11 n Op 5I,nKa - OT 

10'1O-
6,n0 

13.10-
3 %. Taxoro nOBhIllIeHI15I 

3a,nep)KI1BalOIueH cnoc06HoCTI1 npu 113­

MeHeHl111 113Yl.JaeMhIX <paKTOpOB He Ha ­

6JIIO,naeTC5I Y <p11nhTpOBaJIhHhIX MaTepl1a­

nOB 113 paCTI1TeJIhHbIX BonOKOH, n p ezma­

3Hal.JeHHhIX ,nJI5I Ol.JI1CTKI1 soan yxa B xra­
IIIHHoCTpOeHl111 [2, 4]. BI1,nI1MO, 3TO 0 6 1>­

5ICH5IeTC5I pa3JII1l.Jl1eM B MeX aHI13MaX 3a­

,nep)KaHI15I a3P030JIhHbIX l.JaCTI1I.J: cPI1JIbT­

paMI1 113 MI1HepaJIbHhIX BOJIOKOH 11 3Ha­

l.JI1TeJIhHO 60nee xpymrux l.JaCTI1I.J: I1hIJI11 

<pI1J1hTpaMI1 113 paCTI1TeJIhHhIX B0J10 KOH. 

I1PI1 113MeHeHI111 YKa3aHHhIX <paK­

TOpOB rrp0l.JHOCTh ,nOCTl1raJIa MaKCI1­

MaJIhHOrO (0,58 MI1a) 3Hal.JeHI15I y 06­
2

Pa3UOB C MaCCOH 1 M 5 0 0 r 113 MI1KPO­

TOHK11X CTeKJI5IHHhIX BOJIOKOH, MI1HI1­

MaJIhHOrO (0,18 MI1a) - y 06p a3 I.J:OB Mac­

COH 1 M
2 

100 r 113 rpyfisix CTeKJI5IHH hI X 

BonOKOH, T. e. OHa I10 BhI lllaJIaCh rrOl.JTH B 

4 pasa. I1PI1 3TOM peuraromaa sxnan B 

3TO 113MeHelme snecno YBeJI11l.JeHl1e Mac­
2

ChI 1 M 06pa3I.J:OB OT 100 no 5 0 0 r , 3Ha­

l.JI1TeJIhHO	 MeHbllIe nOBJII15IJIO CHI1)Ke Hl1e 

,nl1aMeTpa BOJIOKOH OT 15,0 zto 0 ,2 MKM. 

Ornensno paccaorpax p e3YJIhTa­

ThI I1CrrhITaHI1H 06pa3IJ:OB 113 6 a3aJIhTOBOr o 

BOJIOKHa, I10JIYl.JeHHOrO 60nee ,nellleBhIM 
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Ta611I1U3 I 

Bnnaune sraccst 1 M
2 na cno iicrna 6Yl\laron o~o6l1blX IW:\ID03I1TOn 

113 pa anu-nn. rx sruuepansusrx B O.fJOIWH 

Mnnepans usie BOllOKHa 
(.nl1 aMeTp) 

Macca 
1M2 r, 

B03.nYXOnpOHl1uaeMOCTb 
(npn !1P = 2 M6ap), 

n/(M 2·c) 

K03<p qmUl1 eHT 
npocKoKa 
K IO·6 

, % 

COnpOTI1BlleHv.e 
paapstsy, 

MIla 
CTeKJHIHHble 

I'pytisre (15,0 MK M) 107 2250 1300 0,18 
205 1940 980 0,28 
308 1560 680 0,33 
410 1390 460 0,38 I 

510 1180 240 0,45 
( 

Cynepronxne (2,0 MKM ) 100 1620 143 0,24 F­

208 1320 135 0,26 
315 1180 100 0,38 
412 985 65 0,43 
508 850 37 0,49 

YnbTPaTOHKl1e (0,7 MKM) 102 1320 100 0,28 
200 1100 85 0,38 

301 950 50 0,44 
400 865 30 0,47 
503 790 22 0,50 q 

MI1KPOTOHKl1e (0,2 MKM) 105 1110 95 0,26 
206 988 75 0,40 
309 860 42 0,45 

404 790 24 0,53 

500 748 10 0,58 C 

Kaonnnoaste 
Cynepro nxne (2,0 MKM) 103 1410 125 0,21 

212 1280 108 0,25 

298 1000 85 0,34 

409 885 59 G,42 

509 820 30 0,46 
Ynsr paro a xae (0,8 MKM ) 95 1250 98 0,28 

211 1190 89 0,33 
312 911 60 0,44 N 

415 866 28 0,55 
499 800 24 0,56 

Easansroaue 
Cynepronxne (2,0 MKM) 98 650 380 0,07 

195 600 312 0,12 
310 530 295 0,15 
414 430 220 0,20 
512 390 200 0,25 

Cyneproaxue O41·HlleHHble 108 1210 160 0,18 
(2,0 MKM) 200 1000 140 0,20 

300 880 III 0,22 
400 820 72 0,34 
505 740 48 0,40 
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~Hrpo6e)l{HbI M CIIoc060 M, lITO IIp HBO­ KaOJIHHOBbIX BOJIOKOH. Ilo CKOJIbKy p ytIHOM 

HI K06pa30Ba m UO 60JIbillOrO (no 30 %) cIIoc06 OlIHCTKH 6 a3 aJIbTOBbi X BOJIOKOH He 

.1J1l1eCTBa TaK uaasrsaex u x « KOp OJIb ­ I1pHeMJIeM )J,JIH IIPOH3BO)J,CTBa, B )J,aJIbHeM­

a», K aK CBI1)J,eTei1bCTByroT zramnae IIIHX OIIbITaX HX He HCIIOJIb30 BaJIH . 

6.~ , 1, 3TH BKJIIDlIeI-Urn cynrecr s enno Bo emopoii cepuu OIIbiTOB I13YlIa­

DKaIOT <pHJlbTpyroll.l,He H IIPOlIHOCTHble JIH BJIHHHHe H3MeHeHHH IIJIOTHOCTH 0 6 ­

oilCTBa 0 6Pa3 ~ O B . Ilocne ynaneana Pa3~OB na HX <PHJIbTpYIDll.l,He H IIPOlIHO­

P)'ljIl}'lO 3THX 0 6pa30BaHHM <pHJIbTpYID­ crnsie CBoMCTBa. Macca 1 M2 
COCTaBJl5ma 

Ie CBOJ1CTBa H IIPOlIHOCTb 06Pa3~ O B H3 2QO r. MHHHMaflhHO B03MO)f(HaH IIJIOT­

j IJepr OHKHX 6 a3aJIbTOBbI X BonOKOH, KaK HOCTb rronynena nyresr CYlliKH OTJIHBOK 

xapaKTep HX H3M eHem rn C pOCTOM Mac­ .na ropxe IIpH t = 125 DC H IIO)J,HHTOM 

]1i , CTaHOBHTC5I aHaflOnrlIHbIMH 06­ IIpl1)f(HMHOM cerxe. Pe3YJIbTaTbi l1CIIbITa­

l ua:Vl H.3 cyl1ep TOHIGIX CTeKJUIHHbIX H Hl1H: 06Pa3~OB I1pe)J,CTaBJIeHhI B Ta6JI. 2. 

Ta6J1HlJ,a 2 
BJIlISlHlfe nJIOTHOCTII na c s oiicra a 6 YM a r On o ,lJ;o 6Hb lX K OM n 0 311T OB 

113 pa3JIU'UlblX MIIHepaJIbllblX B OJIOKO H 

Bosnyxonpoan­
K03epepHIJ,HeHT C On p OH IBJIe HHe 

lJ,aeMOCTb ~ I HHepaJlhHhl e BOJlOKHa I1JrOTHOCTb, 
npocKoKa paspsrsy, 3 

(npa f..P = 2 M6ap),(,D;!1aMeTp) r /cM 3KI0· , % MITa2
JI/ (M ·C 

'ynepTOHKl1e (2,0 MKM) 

..1TpaTOHKl1e (0,7 MKM) 

~HKPOT OHK l1 e (0,2 MKM) 

CynepTOHKl1e (2,0 MKM) 

1,'JhTpaTOHKl1e (0,8 MKM) 

0,05 
0,10 
0,16 
0,22 
0,26 
0,06 
0,12 
0,15 
0,20 
0,28 
0,07 
0,10 
0,15 
0,24 
0,26 
0,05 
0,11 
0,15 
0,22 
0,27 

0,07 
0,12 
0,17 
0,23 
0,25 
0,06 
0,12 
0,17 
0,21 
0,25 

CTe KJI~HH b l e 

752O 
560O 
354O 
2 310 
1 81O 
599O 
435O 
220O 
1 550 
1 300 
530O 
4 110 
200O 
149O 
1 190 
4950 
382O 
212O 
200O 
1 900 

KaOJlHHOBbIe 

5 550 
428O 
271O 
1 680 
120O 
4240 
330O 
220O 
1 350 
1 000 

8560000
 
650 800
 
42500
 
299O
 
890
 

800000
 
93 800
 
11900
 
950O
 
130
 

120500
 
50900
 
600O
 
960
 
85
 

90 10O
 
12500
 
950O
 
158
 
64
 

604000
 
120300
 
30000
 
980O
 
100
 

98050
 
25000
 
950O
 
760
 
83
 

0,08 
0,14 
0,18 
0,20 
0,26 

0,1 ° 
0,15 
0,19 
0,26 
0,28 
0,10 
0,15 
0,22 
0,25 
0,28 
0,11 
0,13 
0,27 
0,34 
0,42 

0,10 
0,17 
0,20 
0,26 
0,32 
0,12 
0,18 
0,22 
0,29 
0,36 

I'
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TIpoaHaJIM3MpOBaB pesynsraru, 

rrpnsenennsre B rafin. 2, He06xo).l.MMO 

OTMeTMTb, qTO nOBbIIIIeHMe nnOTHOCTM 

06p a3 I..(OB cyIUeCTBeHHO YBeJIMqMBaeT MX 

npOqHOCTb C O).l.HOBpeMeHHbIM CHIDKeHM­

eM B03).1.yx onpOHMI..(aeMOCTM M K03epqm­

I..(MeHTa npOCKOKa. YMeHbIIIeHl1e ).I.l1aMeT­

pa BonOKOH OT 15,0 ).1.0 0,2 MKM rrpnno­

)],l1T K neasa-nrrensuouy, npuxrepao aa 

20 %, noasnuenaro nnOTHOCTM 06pa3I..(OB, 

au cynremn,rx 6e3 )],aBneHMJI. O)],HaKo 

epMnbTpYlOIUl1e CBOHCTBa 11 npOqHOCTb 

OTnMBOK 3HaQMTenbHO 60nbille 3aBMCJIT 

OT )],l1aMeTpa BonOKOH. TaK, nosnyxonpo­

HMI..(aeMOCTb 3TMX 06pa3I..(OB CHM)J(aeTCJI B 

1,8 pasa, K03epepl1I..(l1eHT npocx oxa 

YMeHblllaeTCJI nOQTl1 na nOpJI)],oK, a 

npOQHOCTb noasnuaercs na 25 %. 
Iloasnuenne nnOTHOCTl1 06pa3I..(OB 

)],0 0,25 .. .0,27 r /cM
3 

npa s eno K CHM)J(e­

HMlO B0 3)],y xon p OHl1I..(aeMOCTl1 B 4-5 pas 11 

K03epepMI..(MeHTa npocxoxa na 3-4 nOpJI)],Ka 

npM o)],Ho Bp eM eHH o M YBenMQeHl1l1 npoQ­

HOCTM B 3-4 pasa. 

0606IUaJI nonyxeansre B xozte 

3 KcnepMMeHToB saxononepnocm, OTMe­

TMM cnenyrouree. 

1. TIoKa3aHO, QTO, 113MeHJIJI xraccy 

1 M, 
2 

nnOTHOCTb, )],MaMeTp M npnpony 

Ml1HepaJIbHbIX BonOKOH, MO)J(HO norry­

Ql1Tb 6yMarono)],06Hble KOMn03MTbI C 

111l1pOKMM cnextpov epl1nbTpYlOIUMX 

CBOHCTB 11 npOQHOCTl1. 

2. I13MeHeHMe MaCCbI 1 ~i OT 100 
)],0 500 r CHM)J(aeT sosnyxonponnnae­

MOCTb B 1,5- 2 pasa, K03epepMI..(MeHT npo­

CKOKa QaCTl1I..( MaCnJIHOrO TYMaHa - aa 3 
nOpJI)],Ka npa B03pacTaHMM npOQHOCTM 

0 6 p a3 I..(OB nOQTl1 B 4 pasa. 

3. Iloasrurenne nnOTHOCTM OTnM­

BOK OT 0,50 . .. 0,70 )],0 0,25 .. .0,27 r/cM
3 

CHM)J(aeT B03)],yxonpOHMI..(aeMOCTb B 4-5 
paa, K03epepl1I..(MeHT npocxoxa na 3-4 n o ­

pJI)],Ka npM YBen l1QeHMM npOQHOCTl1 06­

Pa3I..(OB B 3-4 pasa. 

TaKl1M 06pa30M, no 3epepeKTl1BHO­

CTl1 B03)],eHCTBl1JI na 113YQaeMbIe CBOHCT­

na nepeneaasre epaKTopbI B n op sme 

y6bIBaHMJI MO:>I(HO pac n o nosorrs a cne 
~ 1 2)],YlOIUl1l1 p JI)],: n JIOTHOCTb, Macc a M, 

)],MaMeTp BonOKHa, npa p ona BonOKHa. 
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E ffect of 1 m2 M ass and Density on Pro pertis 
of Papery F ilter M ater ia ls from Differenl 
M inera l Fibers 

It is established that increase of 1m2 mass an! 
density as well as decrease of fiber diameter 
allows to decrease air permeability in 2 - 5time). 
increase strength in 3 - 4 times and decrease tn; 
particles overshoot coefficient of oil mist by3-1 
units. It is shown that it is possible to get compi 
sites with broad spectrum of filtering propertie 
and strength under these conditions witholii 

changing composition. 

Keywords: paper, mineral fibers, mineral-file 
composites, filter materials, density, miner 
fibers size, air permeability, overshci 
coefficient, strength. 


