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Mcelie1oBaHo BIMSAHUE CTEK/SHHBIX BOJIOKOH PasHbIX MapOK M MEPCEpH30BAHHOW LENIIO-
7103l B KOMIIO3ULMH CEmapaTopHoil Oymary Juid anmnaparoB OXJIAXIACHHs BO3/yXa Ha IIpo4-
HOCTh HpPHU PACTSKEHWHM M KalMLIIPHYIO BIOMThiBaeMocTb. Ha mepBom oTame mposezicHa
OlleHKa W3MEHEHHUS ATHUX IoKa3aTesell Mpu BapbUPOBAHMU JOJTH CTCKIIAHHBIX BOJIOKOH, OT-
nuyaromuxcs HomuHabpHeIM auamerpowm (0,1; 0,255 0,4; 0,6 Mxm). B 71a00paTOPHBIX YCIIO-
BHSIX [IOJIYYEHBI OJHO-, ABYX-, TPEX- U YETHIPEXKOMIIOHEHTHbIE 00pasubl. Conepxkanue Bo-
JIOKOH B KOMIIO3HMIMH BapbHpoBaiu B auanaszone ot 0 go 100 % c marom 20 %. YcraHos-
JICHO, 9TO YPOBEHb TMPOYHOCTH BCEX IONyYEHHBIX OOpPa3LOB HU3KHMH, HE MPEBBLILIACT
1,2 MITa. IToka3aHa BO3MOKHOCTH TIOBBIIIEHUS IPOYHOCTHU IIPH PACTAKEHUH ITyTEM CHIDKC-
HHS 1OJU CTEKJISIHHBIX BOJOKOH C HOMUHANIbHBIM guameTpom 0,6 mxm. Jlyst moydeHus
MaKCHMAJIBHO} MPOYHOCTH /107l BOJOKOH C HOMUHAIBHBIM JuameTpom Gosnee 0,4 MKM He
J0JDKHA mpesblinath 20 %. BeisiBIeHa 3HaUMMAask KOPPEILILHSA MEXKY HPEACTIOM IPOYHOCTH
MpH PACTSHKEHMM M KANMIUBIPHOH BIIMTHIBAEMOCTBIO OOpPAsLOB M3 CTEKIAHHBIX BOJOKOH
HE3aBUCHMO OT MX HOMHMHAJIBLHOrO Juamerpa. MakCUMaabHOE MOBBIIIEHUC IPOYHOCTH MpH
PACTSIKEHHH MPUBOJIUT K CHIDKCHHIO Ha 30 % KaNWUISPHON BIMTHIBAEMOCTH cemnapaTopHOi
Gymarn. Ha BTOpOM 3Tame M3y4eHO BIMSHHE N00ABKM MEPCEPH30BAHHOM LE/UTIONO3bI HA
M3MEHEHHe IPOYHOCTH M KANMJLIAPHOH BIMTHIBAEMOCTH CENapaTtopHoil Oymaru. Beisisieno
TOCTYNATEeIbHOE MOBBIIEHHE POYHOCTH CENapaTopHOH Oymaru mpu nobaBKe Mepcepuso-
BAHHOM IETION03bI B KOMIIO3HIMIO CTEKJIOBOJIOKHA HOMHHAIBHBIM uamMeTpoM 0,25 MKM.
Hanpumep, no6aska 20 % MepcepH30BaHHON LEJUIION03bI NPUBOJUT K POCTY HPOTHOCTH
00pasioB B 2 pa3a MpH CHWKEHNH KaIMIUIAPHOW BrHThIBaeMocTd Ha 30 %. YBenudenue
NPOYHOCTH TIPH COXPAHEHWH KANMJLIAPHOH BIMTHIBAEMOCTH Ha TPEOYeMOM YPOBHE BO3-
MOXKHO MpH J0GAaBKe MEPCEPU30BAHHOM NeTIoNo3bl He Oonee 10 %. PesynbTar npose/icH-
HBIX MCCIJICOBaHMI O3BOJIAET HAMPABJIEHHO PETYIMPOBATH KOMITO3UIMIO IO BOJOKHY IS
[OJTydYeHHs CEenapaTopHOii GyMard ¢ ypoBHEM CBOWCTB, HEOOXOIUMBIM ISl M3TOTOBJICHHA
MCTIAPUTENBHBIX JJIEMEHTOB B allllapaTaX OXJIAKACHUS BO3AyXa.

Knioyeswvie cnosa: CTEKISIHHOE BOJIOKHO, C€apaTopHas 6y1vlara, Mepcepru30BaHHas LCJUIIO-
J103a, TIpeaes NpoYHOCTH IpH PacTsKEHUH, KanujuisipHas BOUTHIBAEMOCTD.

Jlnst yumuposanus: 1llep6ax H.B., NyGosoit E.B., Jlopenrens M.A., CMmonun A.C. Mogje-
JMPOBaHKME KOMIO3HIMK CeNapaTopHoOl Gymard U3 MHHEPAIBHOIO U PACTUTENBHOTO CHIPbA
JUISl TIOBBILIEHMS] POYHOCTH M BIMTHIBatowell criocobsoctn // Jlecn. xypH. 2018. Ne 1.
C. 120-129. (U3B. Boicm. yue6. 3aseenuii). DOIL: 10.17238/issn0536-1036.2018.1.120
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Beeoenue

['o6GanbHOE NOTeIUIeHUE, IPOUCXO/SAIIEE B MOCIEAHUE IECATUIIETHSI, CTABUT
nepes1 4YeJI0BEYeCTBOM 3a/1auH, CBsI3aHHbIE C pa3paboTKONH MHHOBALMOHHBIX YHEPIO-
cOeperarnmx KOJIOTHYECKH OE30MaCHBIX TEXHOJIOTUH OXJIAKIACHUS BO3AyXa Ul
oOecrieyeHus HOpMaJIbHBIX YCJIIOBUH paOOThI M OT/IbIXA JIFOJIEH, a TAKKE dKCIUTyaTa-
11 000pyI0BaHUSL.

CoBpeMeHHbIe TpeOOBaHUS K TEXHOJOTHSIM OXJIKICHHSI BO3AyXa: BO3MOXK-
HOCTh ILIMPOKOMAcCIITAOHOI0, MacCOBOIO IPHMEHEHHUS! YCTPOWCTB OXJIAXKIEHHS;
opraHuzaiusi pa0doThl 110 3HEprocoOeperaeMy pexXUMy; dKoJoruueckas oeszonac-
HOCTB; yJIy4IlIeHHE KaueCTBa BhIPA0ATHIBAEMOr0 OXJIATUTENIIMU BO3/IyXa.

N3ydenue >tux TpeOOBaHMUK CO BCEH OYEBHIIHOCTHIO MOKA3BIBAET, YTO YNO-
BJICTBOPSIIOT UM TOJIBKO OXJIQJIMTEIIM, UCTIONB3YIOLIHE HEe OOBIUHBIA LIMKJI TEILIOBOR
MaluHbl (OOpaTHBIM TEPMOJAMHAMUYECKUH IUKJI, XapaKTEpHBIM, Hampumep, s
(hpeOHOBBIX KOHAWIHXOHEPOB), a MPUPOHBIE HCTOUHUKH X0Jy0/1a. Hanbosee yno0-
HOW (hOPMOH «IIPUPOJIHOTO MOTEHLIMATA OXJIKICHHUS SBIISETCS MOIJIOIIEHHE Tell-
Jla IPY MCHIAPEHUU BOJIbI, UTO, MIPEXKAE BCErO, CBA3aHO C UCKIIIOUYMTEIBHO BEICOKHM
3HAYEHUEM CKPBITOM TEIUIOTHI UCHAPEHHMsI, OOIEAOCTYITHOCThIO U IKOJIOTHYECKOM
0e301acHOCTBI0 3TOro BeulecTBa. OCOOEHHOCTH JaHHON TEXHOJIOIUHU, OTIINYAIOIIEH
ee OT OJNM3KMX C TEeXHOJIOTUYECKOH TOUYKM 3PEHUs MOJXO0/10B, — IUIACTUHYATAasl KOH-
CTPYKLHUS TEIJIOMacCOOOMEHHBIX ammapaToB Oe3 NMPUMEHEHHUs BEPXHEro I0JuBa
(oporenus) ucnapsrouiei moepxuoctu [15, 16]. B ¢BsA3u ¢ 3THM MOSBUIACH HEOO-
XOJJMMOCTh CO3/[aHUs IPUHIIMIIAAIBFHO HOBOIO KAaMWJUIIPHO-TIOPUCTOIO MaTepuana,
00J1aIaroIIero KaueCTBEHHO 00Jiee BEICOKUM YPOBHEM HKCIUTyaTALMOHHBIX CBOMCTB
[20].

OHUM U3 TEPCIIEKTUBHBIX MUKPOIIOPUCTHIX MaTePUAIOB JUISl KAPTPUIDKEHN B
amnmaparax OXJIXKJICHHUS BO3Jlyxa MPSIMbIM HCIIAPEHUEM BOJbI SIBJILETCSl Oymara Ha
OCHOBE CTEKJITHHBIX BOJIOKOH. OCHOBHBIE TpeOOBAaHWUS, MPEAbIBISIEMbIE K OTOMY
MaTepUasy: BbICOKasi KalMUIIPHAs BIIUTHIBAEMOCTh U HEOOX0AUMas MEXaHU4eCKas
MPOYHOCTH IPU COXPAHEHU BOIO- U OMOCTOMKOCTH.

CemnaparopHas Oymara U3 IITareIbHbIX CTEKJISTHHBIX BOJIOKOH Pa3HbIX MapOK
XapaKTepU3yeTCsi HEBBICOKOH MPOYHOCThIO [1-3, 9—12, 14], HO, 4TOOBI €e UCIOJIb-
30BaTh B KA4yeCTBE BBICOKOMOPUCTBHIX MCIAPUTENILHBIX 3JEMEHTOB B almaparax
OXJIAKICHHUS BO3/lyXa, HEOOXOAMMO HANTH ONTUMAIBHYIO KOMIIO3UIIMIO OyMaru 1o
BOJIOKHY, OOECIEeUMBAIOUIYIO JOCTATOYHYIO MPOYHOCTb M MAKCUMAaJbHO BO3MOX-
HYIO0 KallWJUIAPHYIO BIIUTHIBAEMOCTb.

[lenb paboThl — yCTAHOBJIEHHE 3aKOHOMEPHOCTEH BIIMSIHUS BapbUPOBAHUA
COJIepIKaHMSI CTEKJISTHHBIX BOJIOKOH Pa3HBIX MapOK U MEPCEPU30BAHHOM LIEIUIIOJIO3h]
Ha MPOYHOCTh MPU PACTSHKEHUU M KANWULIPHYIO BIIMTBIBAEMOCTb CEIApaTOPHOM
Oymarw.

Obvexmul u MemooblL UCCLE)0BAHUSL

PaGorsl mpoBoawiM Ha 000PYIOBAaHMM HMHHOBALIMOHHO-TEXHOJIOTHYECKOIO
neHTpa «CoBpeMeHHbIe TEeXHOJOruu rnepepadoTku OouopecypcoB Cesepa» Cesep-
Horo (Apkruueckoro) denepanpHoro ynusepcutera uM. M.B. JlomoHocoBa. Ha
OCHOBE aHajiM3a paHee II0JyUYEHHBIX JaHHBIX O BIUSHHM JUaMETpa CTEKJISHHBIX
BOJIOKOH Ha CBOWCTBa Oymaroromo0HBIX KOMITO3UIIMOHHBIX MaTepuaiioB [4, 8, 10,
13], Ha nepBoM 3Tare OblIa COCTABIEHA CXeMa U3MEHEHHUS! KOMITO3UIIMOHHOIO CO-
CTaBa C UCIOJIb30BAHUEM CTEKIISIHHBIX BOJIOKOH 4eTbipex Mapok: HTB-0,1- nano-
ToHkue (HoMuHabHbIN nuametp 0,1 mxm); MTB-0,25 u MTB-0,4 — MuxpoToHKHE
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(coorserctBenHo 0,25 u 0,4 Mkm); YTB-0,6 — ynbrparonkue (0,6 Mxm). Conepxa-
HUC B KOMTO3MIMK BOJIOKHA OIHOHN Mapku Bapbuposaiu or 0 mo 100 % c marom
20 %. Pexxnm npoKJIeHKH — MOCTOSIHHBIN; CBA3YIONIEe — CEPHOKHUCIIBIN ATIOMUHUI
(pH 7,5...8,0, pacxox — 20 %).

Ha Bropom sTane skcnepumenta no6asmsui B koMnosuiuio 10 30 % mepce-
PH30BaHHOH XBOWHON HeGeneHol wHemmono3sr*. O6pasusl cenapatopHoli Gymaru
maccoit (100+5) r/mM* H3roTaBIMBAIH B J1a00paTOPHBIX YCIOBUAX HA JUHAMUYECKOM
JIMCTOOTIIMBHOM aIlrapare, MO3BOJISAIOLIEM MOJIy4aTh aHU30TPOIHYIO CTPYKTYpY,
AHAJIOTMYHYIO CTPYKType Oymar mpoMBIILICHHOIO U3roTOBIeHUs. [loka3arenu Ka-
YeCTBA OLIEHMBAJIU I10 CTAHAAPTHBIM MeToauKaMm [4, 5, 17].

Pesynomamul uccnedosanus u ux obcyscoenue

Cenapatopnas Gymara MCHONB3YeTCs B MCIIAPUTENBHBIX JIEMEHTAX, d(dek-
THBHOCTb PabOTHI KOTOPBIX OIPEACISIETCS CTENEHBI0 UX YBIAKHEHUS 3a CUET
NOJbEMA BOABI [0 KAHIUIAPHO-TIOPUCTOH CTpyKType. [109TOMYy OCHOBHBIM KpuTe-
PUEM Ka4ecTBa SIBIISIETCSA KalWUIAPHAS BIUTHIBAEMOCTH IIPU YMEPEHHOM IIPOYHO-
CTU JIMCTOB, AOCTATOYHOM Uil COXPAHEHMs LIEJIOCTHOCTH Marepuaia Ioj coO-
CTBEHHOM CHJIOHN TSHKECTH MpHu yBiaxkHeHuu [7, 18, 19].

JUtst mosyveHus: KONMUYECTBEHHBIX 3aBHCHMOCTEN KaNWLIAPHOM BIHTHIBAC-
MOCTHU M IPOYHOCTH CENApaTOPHOM OyMard ObIIM H3rOTOBIIEHBI 00PA3LIbI C PA3IINY-
HBIM COOTHOIICHUEM CTEKJIIHHOIO BOJIOKHA YETHIPEX MapOK, OTIMYAIOILErocs ero
HOMMHAJIBHBIM JHaMeTpOM. Pe3ynbTaTsl Hccnen0BaHus IPEACTABIEHBI B TaOIHILIE.

BiinsiHMe KOMIO3MIMH CTEKJIOBOJIOKHA Ha CBOICTBA cenapaTopHoii Gymaru

Jlons crexstoBonoksa, % ITnot- IIpenen npoyno- Kanunnsapras
HOCTB, CTH IIPY PACTSA- | BIUTHIBAEMOCTD,
HTB-0.1 | MTB-025 | MTB-0.4 | YTB06 | "7 meaﬁn,%/ma e
100 = — — 0,25 1,03 147
= 100 — — 0,24 0,71 145
= = 100 — 0,24 0,48 102
= = — 100 0,25 0,42 100
80 20 = = 0,25 145 94
60 40 — = 0,25 0,77 95
40 60 . — 0,24 0,66 101
20 80 = =, 0,24 0,62 103
80 - 20 — 0,25 1,10 100
60 = 40 — 0,24 0,82 111
40 - 60 - 0,24 0,60 123
20 = 80 - 0,24 0,32 146
80 = &= 20 0,25 0,98 108
60 — = 40 0,25 0,87 113
40 e - 60 0,25 0,72 125
20 - = 80 0,25 0,65 131
- 80 20 = 0,25 0,70 124
= 60 40 - 0,25 0,62 133
= 40 60 = 0,25 0,56 143
- 20 80 - 0,25 0,50 146

*MepcemeBaHHas{ OCJII0JIO3a 0T06paHa Ha OJIHOM H3 OTCYCCTBECHHBIX Hpe,I[HpPIﬂTPIﬁ, rae
OHa HCIOJB3YETCSI TOJBKO IS BHYTPCHHCTO HOTpC6JIeHI/I}I M HC SBJIIETCS TOBApHBIM IIPO-

TTYKTOM.
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OxoHyanue maon.

JloJs1 CTEeKII0BOJIOKHA, %0 [TnoT- [Ipenen npouHo- Kanunnsipaas
HOCTb, CTH IIPU pacTsi- | BIIUTHLIBAEMOCTD,
HTB-0,1 | MTB-025 | MTB-04 | YTB-0.6 | "°° )KSHEH’ e o
— 80 — 20 0,25 0,79 125
- 60 — 40 0,24 0,64 135
— 40 — 60 0,25 0,57 142
— 20 — 80 0,25 0,48 148
— — 80 20 0,25 0,61 150
— - 60 40 0,24 0,54 152
— — 40 60 0,24 0,52 154
- — 20 80 0,25 0,46 138
40 20 20 20 0,25 0,99 128
20 40 20 20 0,25 0,86 148
20 20 40 20 0,25 0,82 137
20 20 20 40 0,25 0,76 126

HawuGosblie 3HaYeHHs MPOYHOCTH OTMEYEHBl y 00pa3loB C COAEPIKAHHEM
6onee 80 % CTEKIIOBOJOKHA HOMHHAIBHBIM AuameTpoM 0,1 MKM, HaUMEHbLUHE — Y
obpa3ioB ¢ conepkanueM Oonee 40 % BOJOKOH HOMHMHAJIBHBIM JHAMETPOM
0,6 mxM. OTMeY€eHHas TEHICHIIMS CHIKEHHSI TIPOYHOCTH 00pa3LoB MO Mepe yBeIu-
YyeHus JOJM rpyObIX BOJIOKOH (nuamerpom Gosee 0,4 MKM) coryiacyercs ¢ paHee
noy4eHHbIMU pesynbTatamu [1-3, 10, 14, 20].

[TocTpoeHHe KpUBBIX «HanpskeHue—aedopmauus», NPOBEAEHHOE M0 METO-
avke [6], mo3Bonuao 060CHOBaTh pa3jinuMs B TMOBEACHUH CerapaTopHOl Oymaru,
MOJYYEHHOM W3 BOJIOKOH HOMUHaNbHBIM auamerpoM 0,15 0,25 Mxm u 0,4; 0,6 MkM,
B YCJIOBHSIX BO3/ICHCTBHSI HArpy3KH.

I'pabukuy, mpuBefeHHBIE Ha pHUC. |, HANIALHO IEMOHCTPUPYIOT OTJIHYHE
(GOpM KpUBBIX «HampshkeHHe—eGopMaLsy 115k MOHOKOMITIOHEHTHBIX 00pasLoB 13
tonkux (auametp 0,1 u 0,25 mxm) u Gonee rpyObix (auametp 0,4 u 0,6 Mxm) BOJIO-
KOH.

HecMmoTpst Ha TO, 4TO Bce UccieqyeMble MaTepHabl XapaKTepU3ytOTCs Bs3-
KOYNPYTrdM MOBEIeHHEM TPH MPUI0KEHHH BHELIHMX Harpy3okK, B IE€PBOM Cilyuae
npeobaanaioT ynpyrue aepopmaurud — kpusbie I U 2 umeror Gopmy, Onu3Ky0 K
npsiMOM; BO BTOPOM ciiydae KpuBble 3 U 4 Gonee nosorue, BBITAHYTBIE BAOJIb OCH
abciumce, T. €. B 3TUX Marepuasax npeobiagaloT OCTATOYHbBIE WIIM MJIaCTHYECKHE

12
10

08 |

0,6

Hanpsixenne, MIla

04
02

0,0 i
0 05 1 15

Hedpopmamus Y%

Puc. 1. BuusHue Ha ¢GOpMy KpHBOH «HANpsKEHHE —
nebopmanusiy Mapku crekioBonokHa: [/ — HTB-0,1;
2 —MTB-0,25; 3 —MTB-0,4; 4 — YTB-0,6
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AedopMalKK, W paspyllieHHe MaTepuaa Yallle WaeT M0 MeXaHH3My BS3KOro Teue-
HHUS TIPW HU3KOM Ipeesie MpOYHOCTH (cM. Tabauity). [pu ycioBuM Ucnonb30BaHus
OJIHOTO pe&XKMMa MPOKJICHKH pasHMLIA B TMOBEACHHH 00paslioB 00yCIOBIEeHa CBOM-
CTBaMH BOJIOKHA. MI3BECTHO, UTO CTEKIISAHHBIE BOJIOKHA MIPEACTABISIOT cO00# Xpy-
kne cTepikHH [8]. BeposTHo, maTepuansl 13 BONOKOH GonblIOro auameTpa obpa-
3YIOT IpyOyrO CTOXaCTHYECKYIO CETKY, MOJBMKHOCTH OTAEIBHBIX JIEMEHTOB B KO-
TOPOH BBILIE, YTO M NPUBOJMT K BA3KOMY TEUYEHHIO M OBLICTPOMY Pa3pyLICHHIO 06-
Pa3sLOB MpH HEOONBIIMX BHEIHUX HATPY3KaX.

Takum 06pasom, aHanM3 NOMyYEHHBIX KPUBBIX «1e(OpMALHs—HATIPIKSHHE
NO3BOJISIET 0OOOCHOBATh BIMAHHE HOMHHAIBHOTO JHAMETPA CTEKISHHBIX BOJIOKOH
Ha NPOYHOCTh MaTepHala.

Brnsiire 106aBku TpyOBIX BOJOKOH HOMHHAILHBIM auameTpoM 0,6 MKM B
KOMIO3HMLIMIO K BOJIOKHY Mapku MTB-0,25 npezncrasieHo Ha puc. 2.

Hanpsizkenune, MIla
x
@

0,0 0,2 0.4 0,6 0,8 1,0
Hedopmanusa %
Puc. 2. Biunsuue Ha opMy KpuBOM «HampskeHHe—

Aedopmaums»  100aBKM  CTEKJIOBOJOKHA  MapKH
VTB-0,6, %: 1 —20; 2 —40; 3 — 60; 4 — 80

Pacuer kos(puumenTos koppesiiuy nokasan o6paTHO MPOTNOPLHOHATHHYO
3aBUCHMOCTDb NpeJiena MPOYHOCTH NPH PACTSHKEHUH U KaNWUISIPHON BIMTHIBAEMO-
CTH MCCIelyeMbIX 00pa3LioB cenapaTopHoii 6ymaru (puc. 3).

160
150 -+
140 ‘
120 -
110
100 -
90 - ; |
80 - 1 — : |
0,2 0.4 0,6 0,8 1,0 1,2

Kanuaasipuasn
BIHUTBIBAEMOCTH, MM

IIpexen npounocru npu pactsizkennn, MIIa
Puc. 3. Bsaumocase nmpedena NPOYHOCTH — NpH
PacTAKEHUM U KalWJUIAPHOM BIMTBIBAEMOCTH CeIapaTop-
Holl Oymaru: @ — SKCTepUMEHTAaNbHBIE TOUKH; — —
KOppesLMOHHas 3aBUCUMOCTS (r = —0,60)
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Heo0xoauMo OTMETHTB, YTO YCTaHOBIICHHAS KOPPEISIMOHHAS 3aBHCHMOCTD
CIIpaBeJIvBa TOIBKO JJIT MHOTOKOMIIOHEHTHBIX (2-X U 0ojee) oOpa3ioB U HE pac-
IIPOCTPaHseTCs HAa MOHOKOMIIOHEHTHBIE CTEKJIOBOJOKHUCTBIE 00pa3ubl. [Ipunumas
BO BHUMaHHE [JIOTHOCTh UCCIIEAYEMBIX 00pa3IloB, KOTOpasi He U3MEHSETCs [IPH Ba-
PBUPOBAHUM KOMITO3ULMH, YXYALUICHHE KAWUISPHOW BIUTHIBAEMOCTU NPH IOBbI-
LIEHUH POYHOCTH MOXKHO OOBSICHUTH U3MEHEHHUSIMH CTPYKTYPbl 00pa310B HA MUK-
POYpOBHE.

Bricokoe cojepaHHe HAHO- W MHUKPOTOHKHMX BOJOKOH HOMHHAJIbHBIM
muameTtpoM 0,1 u 0,25 MKM, BEpPOSTHO, TPUBOJUT K 0OPa30BaHUIO OOJIBIIOTO KOJIHU-
YecTBa 3aKPBITBHIX [OP, KOTOPBIE 3aTPYIHSIOT MOIbeM BOJIbI B 00pa3ue. Hanportus,
BBICOKOE COJIEp)KaHUE BOJIOKOH HOMUHAIBHBIM JuameTpoM >0,4 MKM BBI3BIBACT
oOpa3oBaHue Oosiee Tpy0Oi CTPYKTYpbl C OOJBIIMM KOJWYECTBOM JOCTATOYHO
KPYITHBIX TIOP, YTO CIOCOOCTBYET YJIYYIICHHIO KAMUUIIPHON BIUTHIBAEMOCTH NPHU
CHIDKEHUH IIPOYHOCTH.

Takum oOpa3om, sl cOXpaHEeHHUs1 OallaHca MEX/y BbICOKOH KaWUISIPHON
BITUTBIBAEMOCTBIO U TPEOYEeMOl MPOYHOCTHIO HEOOXOMMO CO3/]aBaTh KOMITO3ULINH,
colepxaliye Kak TOHKHE, Tak U Oosiee TpyOble CTEKISHHBbIE BOJIOKHA. Ilpu 3ToM
no0aBka BOJIOKOH JuameTpoMm 0,4 MKM U Oosiee He JoykHA npeBbimaTh 40 %.

BBuay HU3KOI IPOYHOCTH cenapaTopHOl OyMaru U3 CTEKJISIHHBIX BOJIOKOH
(He3aBHCHMO OT KOMIIO3MI[MM) HAa BTOPOM JTare ObUIO HCCIIEOBAHO BIMSHUE
YIPOYHSIIOMIET0 KOMIIOHEHTa — MEPCEPH30BaHHON IIEJIIIONI03bl, KOTOpas SBIIAETCS
TPaJUIIMOHHBIM  PACTHTEIBHBIM  BOJIOKHOM JUUISI TIOJYYEHHUS! BBICOKOIIOPHCTHIX
BUIOB Oymaru, BKJIrOuas QuiubTpoBanbHble. Kpome TOro, ee pobaBka B
KOMIIO3ULIMIO  CTEKJIOBOJIOKHHUCTOH  Oymarum  oOycllOBIEHA  HKOHOMHUYECKOH
nesiecooOpa3HoCThi0. B KadyecTBE OCHOBBI  HMCIOJB30BAJIW  CTEKJIOBOJIOKHO
MTB-0,25 ¢ pacxozom MuHepaisHOro caszyomero 20 %. JlaHHble SKCIIEPUMEHTA
MIPEJICTaBJICHBI HA pHC. 4.

18
16
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0 L o . 0 .
0 10 20 30 0 10 20 30
Jlo6aBka MepcepH30BAHHOH HeLT1010351, Yo

Ilpeaen npouHocTn
npu pactsaxennn, MITa
Kanunaasipuas
BIHMTLIBAECMOCTb, MM
®
=

JloGaBKa MepcepH30BAHHOM HeJLTIN03BI, %0

a 6
Puc. 4. Buusinue 100aBKM MEpCEPHU30BAHHOW IEJUTFOJIO3bI HA MPEAESI MPOYHOCTU IIPHU
pacTsHKeHuH (a) U KamWUIIPHYIO BIIUTHIBAEMOCTD (0) cenaparopHoii Oymaru

IlosyueHHsle pe3ynapTaTbl CBHUIETENBCTBYIOT 00 YBEJIMYEHUM IIpefela
INPOYHOCTH CENapaTOPHOM OyMmaru Mo Mepe MOBBIMICHHS JOJH MEPCepU30BaHHOMN
LEJUIIOJIO36I B €€ KOoMMo3uuuu. KamwisipHas BOUTHIBAEMOCTh IPU  ITOM
3aKOHOMEpPHO CHMIXKAaeTcs. Mepcepu3oBaHHas LEJUIIOJI03a, B OTJIMYHAE OT
CTEKJIIHHBIX BOJIOKOH, IPH YBIQXHEHHU CWIbHO HalOyxaeT. Takue marepuabl
UMEIOT MEPEMEHHYI0 MMOPHUCTOCTb M, KaK CIIEJICTBHE, HEBHICOKYIO BIIMTHIBAEMOCTb.
Tax, nodaska 20 % Mepcepru30BaHHOM 1IEIUTION03bI MOBBIIIAET IPOYHOCTH 00PA3LO0B
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B 2 pasa P CHWKEHUU KalWUIPHOW BIUThIBaeMOCTH Ha 30 %. [l coxpaHeHus
fanaHca MEXIy YIOBJIETBOPHTEIBHON MPOYHOCTHIO U TPEOYeMOW BIHMTBIBAGMO-
CTBIO HEOOXOIUMO IIOJJEPKMBATH PACXOJ MEPCEPU3OBAHHOW LE/UIIOJIO3BI HA
ypoBHe, He npesbimaroneM 10 %.

3aknouenue

I[IpoBe/icHHbIE MCCIIEA0BAHMS TTO3BOJIMIN BBIABUTH OOPATHYIO KOPPEISIIHOH-
HYIO 3aBUCHMOCTB MEK/Y [IPOYHOCTBIO IPU PACTSIKEHMH U KAIlMIUISIPHON BIIUTHIBA-
eMOCTBIO CENapaToOpHbIX Oymar, H3rOTOBICHHBIX U3 JBYX U 00Ojiee MapoK CTEKIISH-
HBIX BOJIOKOH.

B 3aBHCHMOCTH OT TpeOOBaHMIi 3aKa3uyrka U OONACTH TpUMEHeHus Oymaru
HEOOXOAUMO M30UpATENLHO MOAXOAUTh K BHIOOPY KOMIIO3MLMH 110 BOJOKHY JUIA
coxpaHeHus GajaHca MEXIy TPeOyeMBbIM yPOBHEM BIUTHIBAOLIEH CIIOCOOHOCTU U
Y/IOBJIETBOPUTEIEHON IIPOYHOCTHIO.

[loxTBEPX/IeH HU3KMI YPOBEHb HPOYHOCTH CENapaTOpHbIX Oymar, He Ipe-
Beraronmii 1,2 MIla, He3aBUCMMO OT KOMIIO3HMLIMK IO BOJIOKHY; YCTaHOBIIEHO
HEraTHBHOE BIMSHME JOOABKHM MEPCEPH30BAaHHOW LEJUINOJIO03bI HA KAMMIISAPHYIO
BIIMTBHIBAEMOCTD CEMapaTOpPHON OyMaru.
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The paper discusses the effect of glass fibers of different grades and mercerized pulp in the
separator paper composition for air cooling devices on tensile strength and capillary
absorption. At the first stage, we assess the variation of these parameters with a change in
the proportion of glass fibers differing in nominal diameter (0.1; 0.25; 0.4; 0.6 pm). One-,
two-, three- and four-component samples are obtained in laboratory conditions. The fiber
content in the composition varies from 0 to 100 % in 20 % increments. The strength level of
all samples obtained is low, does not exceed 1.2 MPa. The possibility of increasing the
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tensile strength by reducing the proportion of glass fibers with a nominal diameter of 0.6 um
is demonstrated. To obtain maximum strength, the proportion of fibers with a nominal
diameter greater than 0.4 pm should not exceed 20 %. We establish a significant correlation
between the tensile strength and the capillary rise of glass fiber samples, regardless of their
nominal diameter. The maximum increase in tensile strength leads to a 30 % reduction in
the separator paper capillary rise. In the second stage, the influence of mercerized pulp
additive on the strength and capillary rise of separator paper is studied. We observe a
gradual increase in the strength of separator paper when adding mercerized pulp to a glass
fiber composition with a nominal diameter of 0.25 pm. For example, a 20 % addition of
mercerized pulp leads to an increase in the strength of the samples by a factor of 2 with a
drop in capillary rise by 30 %. The increase in strength while maintaining the capillary rise
at the required level is possible with the addition of mercerized pulp not more than 10 %.
The result of the studies allows us to regulate the fiber furnish to obtain separator paper with
the required level of properties necessary for the manufacture of evaporative elements used
in air cooling units.

Keywords: glass fiber, separator paper, mercerized pulp, tensile strength, paper capillary
rise.
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