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CaHkm-lTemepbypeackuli 2ocydapcmeeHHbIl yHugepcumem rnpoMbIUWIeHHbIX
mexHornoaull u dusaliHa. Bbicwas wkosa mexHonoauu U sHepaemuku, yi. VieaHa
YepHbix, 4, CaHkm-lemepbype, 198095 (Poccus), e-mail: m-gk@mail.ru

dopmoBanne 6YMaXkKHOTO MOJOTHA adPOINHAMUYECKUM METOIOM OCYLIECTBIISIETCS OCAKICHUEM Ha CETKE BOJIOKOH M KOM-
TIOHEHTOB GyMaru M3 MOTOKA BO3IyXa. B paGoTe mokasaHa BO3MOXHOCTh BHECEHHs HAIOJNHHUTENs Kak B mpolecce GopmoBanus
BOJIOKHMCTOTO CIIOS, TaK M B Ka4eCTBE MOKPBITHS OXHOM M3 CTOPOH MONOTHA OyMaru. MyHepaibHbIE HANOIHUTEIN YIIyqIIaoT
nevyarHele CBOMCTBA GyMaru, HO CHMIKAIOT MOKA3aTeNH €€ MPOYHOCTH.

[1poBe1eH aHain3 HEraTUBHOIO BIMSHHS HAIONHUTENS Ha PAa3phIBHYIO MPOYHOCTH Oymaru. Jlanel TEOpETUIECKUE NPe-
CTaBJIEHMS O MEXAHU3ME YIEPXKaHUS HAMOJHUTENS B CTPYKTYpe OyMaXHOro nojoTHa. PaccMOTpEHBI 3aBUCHMOCTH CTENICHH yep-
’KaHHMs HANOJIHUTENS OT YAEJbHOTO BECA BOJOKHUCTOrO CJIOS ¥ AMaMerpa Hop B GyMakHOM mosiotHe. I aBHBIM dakTopom yiep-
»aHWs HaIlOJHUTENIS B NPOLECCE MOBEPXHOCTHOT'O MEJIOBAHHSI SBIISETCS COOTHOLIEHHUE CPENHErO JUaMETPa YACTHIL HATOTHUTEIIS
U MaMeTpa CKBO3HBIX MEKBOJIOKOHHBIX MOp. DTH JaHHBIE MOTYT OBITH UCIOJIL30BAHbI B SKCIEPUMEHTANBHBIX M MPAKTHYECKUX
paboTax ¢ HOBLIMHU BHIaMH HAIOJIHUTEIEH, C NPUPOAHBIMU M CHHTETHYECKUMU BOJOKHAMHU.

MeTo10M aspoIMHaAMMYECKOT0 (JOPMOBAHHMS TOTYUCHBI 00pa3Libl OyMaru ¢ HaNOIHUTENEM, HAXOIAIMMCS Kak B CTPYK-
Type, TaK ¥ Ha TI0BEPXHOCTH GyMari. JU1st [OBBIIICHUS a/re3MOHHON NPOYHOCTH TIOBEPXHOCTE YACTHI] HANOIHUTENs MOAU(HIH-
poBaHa pacTBOpoM Na-kapGOKCHMETHIIIEIIION03bL. JlaHa cpaBHUTENbHAS OLEHKA MEJIOBAHHBIX 00pa3loB OyMard U3 pasiiniHbIX
TIOPOT APEBECHHEI TIO ONITHYECKHM MOKa3aTe M, 3HAUSHHSM LIEPOXOBATOCTH U BO3AYXONPOHHIIaeMOocTH. Paspaborannbiii criocod
MeNoBaHus GyMaru B POLIECCE a3POIMHAMUYECKOr0 POPMOBaHHMs MOKET GBITh NPUMEHEH MPH U3rOTOBJICHUH OyMary [Uis nevaTH
Y TapHOTO KapTOHa.

Knroueevle cno6a: HaNoJIHUTEINL, IOBEPXHOCTHOE MeJIOBaHUE Oymary, CTENeHb yAepKaHus HaroJIHUTENLS, pa3Mep MEXBO-
JIOKOHHBIX 0P, a3porHaMuyeckoe opMoBaHue Oymaru.

Paboma evinoanena é pamxax 2ocyoapcmeennozo 3adanus Ne 10.6052.2017/B4.

Beeoenue

Bymara npencrapisieT co60i KOMITO3NIMOHHBIH MaTepyall, COCTOAMI U3 CTPYKTYPHEIX 3JIEMEHTOB pa3jiny-
HOTO pa3Mepa H MPOUCXOKICHHU, a TakKe BKITIOYAIONIUI Pa3HOPOHbIE KOMITOHEHTEI, TAKME KaK HAIIOJHUTEIh, MPO-
KJIEHBAIOIIME U YIIPOYHSIOLIME BEIIECTBA, ONTHYECKUE OTOSIMBATENH, XUMHUKATHI [1, 2]. B 3aBHCHMOCTH OT KOMIIO-
HEHTHOTO COCTaBa OyMard M3MEHSIOTCS CBOMCTBA W Ka4eCTBO KOHEUHOrO NMpOAyKTa. JIjisd ylydIleHHs MeYaTHBIX
CBOWCTB OyMaru B ee KOMIIO3UIIMIO BBOISAT MUHEpallbHbIe HATIOTHUTENH, IPUYEM BBEICHHE HATIOTHUTENIS BO3MOXKHO
KakK B 00bEM, TaK U Ha MOBEPXHOCTH NoJIoTHA Oymaru [3—5]. [IpuMeHeHne MUHEPaNbHBIX HAMOJHUTETIEN MO3BOJIIET
3aMEHMTh YacTh BOJIOKHA GOJee [EMEBEIM CHIPhEM, OIHAKO Hapsay C yJTy4lIeHHeM NedaTHBIX CBOMCTB Oymaru cy-
LIECTBEHHO CHIKAETCS €€ MeXaHU4eCcKas NPOYHOCTb.

B paGoTe paccMOTpeHO BIMSIHUE pa3Mepa YacTUIl HAIIOJTHUTENA Ha CTENEHb €ro yIep KaHus B CJI0€ BOJIOKOH
TIPH TOJTy4eHUH GyMarn METOIOM a’poarHaMudeckoro popmosanus [6-10].

Manunoeckas I anuna Kupunnogna — Begyluii HayqHBIH

IKCcnepumMeHmaibHaA 4acmsp
COTPYIHUK MPOOIIEMHON HayYHO-MCCIIEI0BATENbCKOM

J1a60paTOpHH, KAHAUAAT XHMUYECKUX HayK, TexHosI0rMs a3pOAUHAMAYECKOTO (GOPMOBaHMA
e-mail: m-gk@mail.ru NO3BOJIAET BBOIWTH HAIMOJHUTENb IBYMS CIOCOOaMH:
Jlumeunosa Jluous Bnaoumuposra — cTapimnii HayqHbIH B CTPYKTYpPY BOJIOKHHCTOTO cl10s B npolecce GopmoBa-
COTPYIHMK MPOOIEMHON Hay4YHO-HCCIIEN0BATENbCKON HUSI TIOJIOTHA OyMaru U HalblJIEeHMEeM MUHEpaIbHbBIX Ya-
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* ABTOp, C KOTOPBIM CJIEYET BECTH MEPETHICKY.
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BBenenye HanosHuTeNsA B CTPYKTYPY BOJOKHMCTOTO CJIOSI YBEIMYMBAET BeC GyMaru, 4acTHIbl HaMOMHUTeNs
3a[1ep>KMBAIOTCS MOBEPXHOCTHIO BOJIOKOH, MPEMATCTBYIOT WX CONMKEHHIO U 00Pa30BaHUIO MEKBOJIOKOHHBIX CBA3EH.
H3BecTHO, YTO paspeIBHASA MPOYHOCTH OymMaru, BhIpaxkaeMas pasphbIBHON JIMHOM, MpeNcTaBIsgeT coOO0M OTHOLIEHHE
Pa3phIBHOTO YCUIIMA K BECY €AVMHUIBI JUIMHBI OymMaru. Y BenmdyeHne Beca Oymaru 6e3 COOTBETCTBYIOUIETO YBEIMYEHUs
KOJIMYECTBA MEXKBOJIOKOHHBIX CBA3el MPUBOAUT K CHIDKEHHIO Pa3phIBHOM AJTHHBI OyMaru:

_pr 1P

BL = BL,|1-—2 (1)

rae BL; — pa3pbIBHas AaMHa OyMaru, cofepkalleil MUHepabHbINA HAIOJHUTENb, M; BLy — pa3pbiBHas ajuHa Gymari
0e3 HanonHUTENA (M); Wag, — comeprkanne MuHepaibHoro Hanonauurens (%).

B03MOXHYIO CTeneHb MOKPBITHA BHEITHEH ITOBEPXHOCTH BOIOKOH YaCTHULIAMH MUHEPAIBHOTO HATIONHUTEIS TIpH

YCJIOBUM PaBHOMEPHOTO pacpeaecIi€HUa YacTUll B o0beMe 6y1vram MOX>XHO OLEHHWTH 110 CIICOYIOUIEMY YPAaBHEHHUIO!

g v é dﬁber P jiber ‘ Qﬁll 100, @
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o Dﬁll P s 100 - Qﬁll

€ Scover — CTETIEHB MOKPBITHS BHELTHEH TOBEPXHOCTH BOJIOKOH YaCTHLAMU MUHEPAJILHOrO HanomHuTens (%),
djiber — CpeIHMIA TUaMeTp BOJOKOH (M); Dy — CpeIHM IUaMeTp YacTHI] MMHEPAIBHOTO HATIONHUTENS (M); ffiber -
YIeTbHBIA BeC HaOyXIIMX BOJNOKOH (OTHOLIEHHE Beca CYXOH IEUTIONO03bl K MONMHOMY 00bheMy HaOyXIIUX BOJIOKOH
Priver = 900 KI/M?; pjir — yHENbHBIIA Bec yacThl HanonuuTens; Oy — CONep)KaHNe HAMONHUTENA B 6ymare (%).

Ha pucynke 1 npescraBieHbl 3HaUSHNS CTEIIEHN ITOKPBITHS TIOBEPXHOCTH BOJIOKOH YACTULAMU HATIOJIHHTEN
B 3aBMCHMOCTH OT COJEP>KaHUs HATIOJTHUTEJISA, BEIMUCIICHHBIE 110 YPaBHEHHMIO (2).

Pe3ynbTaThl pacdeToB, NMpPEACTAaBICHHbIE Ha PUCYHKe 1, PacKpHIBAIOT TPMYMHBI CHUXKEHHS MeXaHMJecKol
NPOYHOCTH GyMary Npu BBeIEHNH HaNOJHUTENIS: BBICOKOAUCIIEPCHBIN HATIOJIHHUTENL CTPEMUTCS TIOKPBITh BHELIHION
TTOBEPXHOCTh BOJIOKOH, NPETATCTBYS 00pa30BaHUIO MEXBOJIOKOHHBIX CBA3el; HU3KOIMCIIEPCHBINA HATIOJHUTEI TIpe-
IATCTBYET HEOOXONMMOMY JUTS CBSI3€00pa30BaHMs CONMWKEHUIO BOJIOKOH. [/ CHIDKEHHST HETATUBHOTO BO3IEMCTBIA
HAIOJHUTENIS U [UIS TTOBBILIEHUS IPOYHOCTH OyMaru mpoBOAST MOAM(PUKALIMIO HATIOJIHUTEJIS, HCIIOJIB3YsI CBSI3YIOLIHE
U ynpounssome nodasku [11, 9. 1, c. 87-90, 12—-14].

ITpn popmoBaHMM GyMa’KHOTO MOJIOTHA TPAAUIMOHHBIM CIIOCOOOM B KOMITO3MIMIO OyMaKHOM Macchl BBOIAT
(noxynsaute [15-19]. B pe3ynbTare GU3HKO-XIMHUYECKOr0 B3AUMOIEHCTBHS (IIOKYTISHTOB C TOHKOAMCIIEP CHBIMH 9aCTH-
[[aMH{ HaIlOJTHUTEN 00pa3yloTCs KpyIHbIE PhIXJIbIe arperathl, 3G(eKTHBHO yIepKUBarOIIHecs B 6yMayKHOM TTOJIOTHe.

ITon6op onTHMamnbHAIX GIIOKYITHTOB U CTENCHH QUCIIEPCHOCTH MHUHEPAIBHOTO HATIOJHHUTENS CIIOCOOEH obecrie-
YUTh HE TOJIBKO BBICOKYIO CTEIIEHb YACPKaHHs HATIOIHUTENS, HO M CYILECTBEHHO MOBBICHTh MEXaHUUYECKYIO MPOUHOCTh
Oymarn. IToBpIIeHNe MEXaHMYECKON MPOYHOCTH OyMaru BO3MOXHO, €CII XMMHYECKUH cocTaB (JIOKYIISAHTa 06ecreyi-
BaeT 00pa3oBaHKe TOMOIHUTENBHBIX MEYKBOIOKOHHBIX CBS3EH B CTPYKTYpe GyMaru. MIOKYIISHT MOXKET COCTOSTH U3 He-
CKOJIBKMX XMMHMYECKHX KOMIIOHEHTOB, (PU3HKO-XMMHYECKOE B3aMMOJCHCTBHE KOTOPHIX MEXIy COOOW M C IesUTFoNI03-
HBIMU BOJIOKHaMU CO31€T JIOTIOJIHUTENbHBIE MEKBOJIOKOHHBIE CBs13U [20-21].

®opmoBanye 6yMa)XHOTO MOJIOTHA a3pOAMHAMUYECKIM MeTOIoM (AJI(D) OCYINECTBIIAIM OCAXKIEHUEM Ha CETKe
BOJIOKOH M KOMITOHEHTOB Oymaru U3 IoToka Bo3ayxa [9, 22]. Ha cramun moarotoBKy aspOB3BECH BOJIOKOH B cocTas 0y-
Mard JByMs Croco06amy BBOMIIN MUHEPAIBHBIN HAIOIHUTENb, MOAU(GUIMPOBAHHBIA 1%-HBIM BOJHBIM pacTBOPOM
HaTpreBO conu KapOokcumeremnosnossl (Na-KMI) [23]. Monudukanys yBelInYMBaeT NPOYHOCTh aAre3MOHHOI0
B3aUMOJIECTBHS 4aCTULL HAIIOJIHUTEIS C BOJIOKHaM U LIeJUTIONO3bl. HaromHuTeseM city»kit KapOOoHAT KaJlb IS TPOM3BOL-
ctBa Specialty Minerals ¢ ynensHbsmM BecoM yactui 2.7 r/em?, 6enmzHolt 97% [24]. MonuuuupoBaHHbIi Mel HCMoNb30-
BaJIM B BHJIE MACTHI, coaepallei 65% cyXoro BellecTBa, U B BHIE cyXoro rnopoiunka. CyxXoi HaroJHUTENb BBOIWIHA B
MIOTOK a3pOB3BECH BOJIOKOH B Ipoliecce GpopMoBaHus o0pa3loB Gymaru aspoarHaMiudeckum MetozioM. Iacra Mmommdu-
LIMPOBAHHOTO HATIOJIHUTEIISl HAHOCKIIACh Ha BOTIOKHUCTHII NomydabpuKaT nepes] pocmycKoM LETIONI03HOro MaTepyana.
OO0pazwpl Gymaru M3roToBJLUIN Ha J1a00paTOPHOI YCTAHOBKE NEPUOIMIECKOTO NEHCTRYS, Bapbupys B npenenax 10, 151
20% KOM4eCTBO BBEIEHHOTO MeJIa K KOMIYECTBY CYXOH LeuTtoo3bl. [ToTydeHHble TaHHbIe PECTaBIIEHb] B TabyHuue .
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Tabnuua 1. CpaBHUTeNBbHBIE JaHHBIE TI0 CIOCOOAM BBEIEHHUS HAMOJIHUTENS B CTPYKTYPY OyMaru U3 XBOWHOM

LIEJIITFOJI03BI
Bun Konunuectso BBe- | Yiepskanue Haros- IToxa3zarenn o6pa3ioB Oymaru

HaroJHUTENS | JICHHOTrO HAIOJIHHU- HuTens, % Unnexc Bec, [TnoTHOCTB,

TEJIsl K BOJIOKHY, % npoynoctH, Hm/r r/Mm? kr/m?

10 100 43.8 75 750

[Tacra 15 98 36.4 80 750

20 98 353 80 790

10 84 40.2 80 800

IToporox 15 82 343 75 780

20 82 30.0 75 780

ITopourox 10 45 345 75 750

HeMoAU( UK~ 15 45 28.0 73 770

POBaHHBIN 20 40 234 80 800

M3 nannbIx Tabnuuel 1 cenyer, 4To yaep)kaHue YacTHIL HATIOJHUTEIS 3aBUCHT OT CIIoco0a ero BBEIEHHs NPH
aspoavHaMuuecKkoM hopMoBaHUM Oymarn. MoandHKalKs HATIONHUTENS CIOCOOHA 06ECTIEYUTh HE TOJIBKO BHICOKYIO
CTEeNeHb Y/Iep)KaHus HATIOJIHUTENSA, HO M CYIIECTBEHHO MOBBICUTh MEXaHMYECKYIO MPOYHOCTh OyMaru 1o cpaBHEHHIO
¢ obpazuaMu Oymaru, conepsKallMMM YUCTBIA HAmodHUTeNb. HMHaeKke npodHocTH 6ymaru, usmepenHsiii no TOCT
1924-1-96, ¢ HanonHKUTeNeM B BHIE MaCThI BHILIE, YeM IPH MCIIOIb30BAHWM HATIOJHUTES B BUIE MOPOILKA, TAK KaK
LEJUTIONIO3HBINA nomyhabpukar obpadaTsiBaics nactoii, comepxkamieit pacteop NaKMLI, koTopblii yBIaXHUII BO-
JIOKHa, 9YTO W TIOBBICHJIO MX NPOYHOCTh. POCT MHAEKCa MPOYHOCTH OyMaru ¢ MOAMGULIHUPOBAHHBIM HAIOJHUTETIEM
CBUJIETENILCTBYET 00 00pa30BaHUH B CTPYKType OyMaru AOMOIHUTEbHBIX MEXBOJIOKOHHBIX CBSI3€EH.

Onrtyyeckue CBOMCTBA OMBITHBIX 00pa3LOB Oymaru orpeeneHs! no crangaptam 1SO 2469-77 u ISO 2471-77
(6enusna — 86—88%, HenpospauyHOCcTh — 84-88%). [TpokIieiika 06pasioB Gymaru Tepen CTajiiel peccoBaHuUs TPOBO-
Jmnack 1%-HeIM pacTBOPOM KaTHOHHOTO Kpaxmara: crenens npokieikd (TOCT 8049-62) cocrasuna 1.0-2.0 mm.

Texnonorus aspopnHamMmdeckoro GpopMoOBaHMs MO3BOJISET HAHOCHTh HAIMOJHMTENL B KAYECTBE MOKPBHITHS
Ha OJIHY CTOPOHY I10JI0THAa OyMaru U NpoU3BOOUTH OyMary ¢ OHOCTOPOHHUM MEJIOBAHHBIM CJIOEM.

IIpu aspohopMoBaHNM GymMaru U3 LEJUTHOI030COIEPIKALIETO CHIPhS a9pOB3BECH BOJIOKOH 00pa3syeT Ha (Gopmy-
IOLIEH ceTKe BOJIOKHHCTHII ci1oii Maccoii 40—120 r/m2. Eciu cpeHuii pa3sMep 4acTHIL HATIOJHHUTENs GOoJblIe CPEHEro
pazMepa MeXBOJIOKOHHBIX 1OP c()OPMOBAHHOTO Ha CETKE BOJIOKHKMCTOIO CJI0sI, HATIOJIHUTEIb OYIET 3a1ep)KUBATHCS
CTPYKTYPOIi €105 YUCTO MeXaHndecKH. CTerneHb MeXaHMIeCKOro yep)KaHus HAMOJTHUTES CYIECTBEHHO BO3pacTaeT
C yBeNMYEHNeM BHelHel Gpuopusauy BosokoH [11, u. 1, c. 83-94]. TTpu oTcyTcTBUM Pa3BUTOl BHEIUHEH GUOPHMII-
naumuu (ctenens nomona Menee 30°1LIP) cpexnuit pasmMep MeXBOJIOKOHHBIX TOP ONpENENsAeTcss CpeaHell IMpHHOit
BOJIOKOH.

Benmunna cpeiHero amamerpa MeXBOJIOKOHHBIX 110 OLEHMBAJIACH 10 TEOPUH CTATUCTHYECKON CTPYKTYPHI
Oymaru [25]. CpenHecTaTuCcTHUECKas BEIMYMHA AHAMETPA MEXBOJIOKOHHBIX MOp MPU OTCYTCTBUU BHELIHEH (ub-
PWUISILIMY BBIPAXKAETCsl ypaBHEHUEM :
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71 Dyor — ANAMETP MEXBOJIOKOHHBIX 110D, M; Hyiber — CPSIHSAA IIMPUHA BOJIOKOH, M; J; — CPEAHAS TOJILIMHA BOJIOKOH,
M; go — BeC KBaJpaTHOro Metpa Gymaru, r/m>,

Ecnu nnameTtp yacTuil HamoNHUTENS MEHBLIE CPEHETO UAMETPA MEXKBOJIOKOHHBIX 0P, CTENeHb YHOCA Ya-
CTHLL TOTOKOM BO3/yXa MpH (OPMOBAHUN OyMaXXHOTO TOJIOTHA ONpeeNseTcs IIOAAbI0 CKBO3HBIX MOp, a CTeNeHb
yaepxanus HanoHUTeNs ( Yjier) BBIMUCIAETCS N0 YPAaBHEHHUIO:

1 —ex - Jiber
P| —4, 5/
W gier =| 1= - -100. 4)
. Hﬁber
g =
5f

Ha pucynke 2 npesictapieHsl pacueTHbIe 3HAYEHHUS CTETIEHH YAEP>KaHUA BEICOKOIUCIIEPCHOTO HAIOJIHHUTEN B
CJ10€ BOJIOKOH B 3aBUCHMOCTH OT YAEJIBHOTO Beca BOJIOKHHUCTOIO CIIOS.

OCHOBHBIM (aKTOpPOM, ONpEIENAIOLMM BENMYNHY YAEPXKAHNSA HAMOJHUTENS B 00beMe GopMyeMoro Gymaxk-
HOTO TIOJIOTHA, SIBJIE€TCS COOTHOILIEHHE CPEeJHEro QUaMeTpa YacTUIl HATIOJIHUTENS U AUaMeTpa CKBO3HBIX MEXBOJO-
KOHHBIX TIOp.

B 3aBMCHMOCTH OT Macchl BOJIOKHUCTOTO CJIOSl M TPYGOCTH BOJIOKOH (Tabil. 2) IMHEHHEINA pa3Mep CKBO3HBKX
MEXBOJIOKOHHBIX NOp (opMyeMoit GyMard CTAHOBHUTCS MeEHbIIE MUAMETPA YACTUIL HATOJHWUTENA, YTO T103BOJAET
YICPXUBATh YaCTUIIBI HATIOTHUTENS HA MOBEPXHOCTH BOJIOKHHICTOTO CJIOSI M MPOBOIUTE MOBEPXHOCTHOE MENOBAHNE
Oymaru [26]. B paGoTe ncrions30BaH GpakLHOHUPOBAHHBIN KAPOOHAT KabLMS C pasMepoM YacTull 4.5—5 mku. B pac-
YeTax 1o (Gopmyrne 3 IPUHATO, YTO rPYGOCTh BOIIOKOH JINCTBEHHBIX MOPOJI IPEBECHHEI cocTaBsgeT =20 Mr/100 M, XBOHHIX
nopox apesecrssl =30 mr/100 m [27-29].

W3 nannpIx TaOmuipl 2 caeqyeT, 4To MPOCKOK YaCTHIL HATIONHHUTE)S Yepe3 BOJIOKHUCTEIN CIIOM, HaXOAImuiics
Ha popMyromeii ceTke, He BO3MOXeH MpH Macce ciod Beime 40 u 60 /M? Ans TUCTBEHHOM U XBOMHOM LIEJUTION03b,
COOTBETCTBEHHO, YaCTHUIIBI HATIONHUTENS OYIyT 3aA€pUBATHCS BOJIOKHUCTBIM CIIOEM ¢ 00pa30BaHHEM METOBAHHOTO
TIOKPBITHS.

Bymary ¢ MeloBaHHBIM ClI0eM U3TOTaBIIMBAJIM M3 XBOWHOI CyNb(ATHOI HENUTIONO3HI Ha 1abopaTopHoH ycta-
HOBKe aspoauHamMudeckoro gopmosanust [9]. Ha chopMoBaHHbIN BOIOKHUCTBIN CJIOW HATIBUIAIA YaCTHIIBI MOAH(H-
LIMPOBaHHOI'0 Mejia C TIOMOILBIO 000PYA0BaHUS, 0OECIEUHBAIOIIET0 BRICOKYIO CTENIeHb PABHOMEPHOCTH TOKPHITHS.
Macca menosanHoro cios coctaBmsiia 10-40 r/m?. ChopMOBaHHBINA BONOKHUCTBIH CJ0H C MOKPHITHEM YBIAKHATI
BOJIHBIM PacTBOPOM KaTHOHHOTO KpaXMaJla, IPeccOBaId U BBICYIIMBAIU. Pe3ynbraThl HCIBITaHMI 00pa3loB Gymari
AJI® npy BBEIEHUM HATIOJIHUTENST HA MOBEPXHOCTH OOPA3IIOE XBOMHON M JIMCTBEHHON LIeJUIIONI03bI, TIPeICTaBIeHH
B Tabmuie 3.
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| 1 I | 1
A T I HAIOJIHUTEJIS CIIOEM BOJIOKOH B 3aBUCHMOCTH

BEG SUMAIE TS OT YJ€JIbHOT0 Beca BOJIOKHUCTOTO CJI0S MPH
~—— trace | «rpybocTi» BosokoH: trace 1 — 10 mr/100 m;

srere frace 2

w3 e 8 trace 2 — 20 mr/100 m; trace 3 — 30 mr/100 m
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Tabnuua 2. Pa3Mep ME>XBOJIOKOHHBIX IIOP B 3aBUCUMOCTH OT MacChl BOJIOKHUCTOI'O CJ1051

Macca kB. MeTpa Oymaru, Pasmep MeXBOJIOKOHHBIX NOp 00pa3LoB OyMaru, MKM
r/m? JlucTBeHHas uenmono3a . XBOMHas 11eJ1TH0103a
40 4.8 16.0
50 2.0 8.0
60 0.9 4.8
70 0.4 2.7

Tabnuua 3. PesynbraThl ucnbiTaHuil 00pa3loB Oymaru

Bun 3oapHoCTh Oymary, % | Henpospaunocts, % benusna, % Bi;lcys:mc?;?:s:e_ Ulepo;(j)]xjirocn,
1EJLTIONO3BI ['OCT 17052-86 I'OCT 8874-80 ['OCT 30113-94 FOCT 30114-95 FOCT 2789-73
XBoitHas 10 100 67.9 2130 780
20 100 711 1870 720
30 100 76.1 1330 580
JlucrBennas 10 98.3 70.0 1650 850
20 99.9 73.6 1100 845
30 99.9 72.5 1080 703

IToTeps HANOJIHWUTENS B NPOIECCE U3TOTOBJIEHHS 00pa3LoB GyMaru ¢ MeloBaHHBIM CJ10eM He 3aduKcupoBaHa:
yllep’KaHue HaTONHUTENs B o0pasuax Oymaru coctaBiwio 100%, 4To 00yCc/IOBIEHO He TOIBKO BHIOOPOM CBSA3YIOIIMX
KOMTIOHEHTOB, HO, TJIABHBIM 0OPa3oM, COOTHOIIEHWEM pa3MepOB YacTHIl Mella ¥ MeXBOJOKOHHBIX MOp Oymaru u3
PasJIMYHBIX MOPOJ ApeBechHbl. [IpouHOCT OyMaru K BblLMNbIBaHMIO onpeaensiyu Ha npubope IGT (IOCT 24356-
86): BOJIOKOH, OTOPBABLINXCS OT TIOBEPXHOCTH METOBAHHOIO CJIOSI, HE 3a()MKCUPOBAHO.

Beicokast BozayxonponuiaeMocts oymarn AJI® obycrioBneHa 0COOEHHOCTAMHU TEXHOJIOIMH adpOIMHAMUYe-
cKkoro (opMoBaHHUA (TUTOTHOCTB BOJIOKHHCTOTO c/10sl Ha ceTke coctasnser = 20 kr/m?*). TTokasaTens BO3TyXONpOHH-
[[aeMOCTH 00pa3IoB OyMard CHIXKAETCS C POCTOM 30JbHOCTU. OOpasibl JMCTBEHHOM LEIUTIOIO3BI 110 CPAaBHEHHIO
C XBOIHOI 00pa3yroT OoJiee IUIOTHBIN U OHOPOAHBIN BOJIOKHUCTBIH CIOH, YTO OTpa)KaeTCs M0Ka3aTellIMU BO3TyXO0-
MPOHUIIAEMOCTH OyMaru.

[py HambUIEHHMH HATOJHUTENS Ha COPMOBaHHBII BOJOKHMCTBIM CIIOW MOJYYMIIM MEIOBAaHHOE MOKPLITHE
C XOPOIIMMH TOKa3aTeIsAMHK 10 GeM3He, HEMPO3pauyHOCTH U CTOMKOCTU K BBIIMIbIBaHMIO. OOpasibl METOBaHHOM
Oymaru 110 nokasaTelsaM GelU3Hbl COOTBETCTBYIOT Oymare Ui nedati 6e3 onTU4ecKy 0TOENMBAIOILEro BEIECTBA U
TapHOMY KapTOHY MapKU XpOM-3p3all.

Obcyrcoenue pe3yibmamos

Ha ocHOBaHHMHM pe3yJIbTATOB SKCIIEPUMEHTAIBHOTO MCCIEN0BAHUSA M TEOPETUUECKOrO aHajn3a TMoKa3aHa Bo3-
MOYKHOCTb M3TOTOBJIEHMSI OyMaru C HATOJIHHUTENIeM MeTOOM a’poanHammdeckoro ¢opmosanus. [Tpu BBemeHuu
HATIOJIHUTEJIS B CTPYKTYPY OyMaru 1is MOBBIICHUS aAre3MOHHON NPOYHOCTU YACTHLL MeNa C LEJUII0N03HbIMU BOJIOK-
HaM¥ HaIOJIHUTEb MOAUPHUIMPOBAH MOJUIIEKTPOIUTOM. DTO CO3JaeT Ha NMOBEPXHOCTH YaCTHI JIOTOJTHUTEIbHBIC
(GyHKIMOHAIBHBIE TPYIIEI, CIOCOOHBIE K B3aUMOJIEHCTBHIO.

Heo6X0IMMBIM YCIIOBHEM TIOBEPXHOCTHOTO MEJIOBaHHS OyMar siBsieTcs o0paboTka MeIOBaHHOTO TIOKPBITHSA
PacTBOPOM CBA3YIOIIEr0, KATHOHHBIA KpaxMmasl MPUMEHEeH B KaueCTBE YBIa)KHAIOIIETO areHTa copMOBaHHOTO BO-
JIOKHHCTOT'O CJ1051. PacTBOPEHHBIN MOJIMMEp MPOHUKAET MEXKITY YaCTULAMK MOAU(UIMPOBAHHOIO HAIIOJIHUTEIS, COP-
OupyeTCs MOBEPXHOCTHIO LIEJUTFOJIO3HBIX BOJIOKOH M 00eCcHeuBaeT CBA3e00pa30BaHKUe MEXY MEJTOBAaHHBIM U BOJIOK-
HUCTBIM CJIOAMM B Gymare. HeqoctaTkoM paccMOTPEHHOTO a3pOIMHAMUYECKOro crnocoba MejloBaHus SBJIAETCS I10-
KPBITHE TOJILKO OIHOM CTOPOHBI ITOJIOTHA OyMary, OIHAaKo Takas Oymara MOKET MCII0JIb30BaTLCA NPU 3T OTOBJICHUH
adu, )ypHaJIBHBIX 00JI0KeK, KaJeHIapei, a TakKe MeJIOBaHHBIX BHIOB KapTOHA.

Buvigoow!

ITpoBesieH ananu3 GpaKkTOpOB, BIMAIOIIMX Ha CTENEHb Yep>KaHus HATIONHUTEN B 0ObeMe GopMyemoro Gymark-
Horo 1os10THa. [Ipu asponuHamMuyeckoM GopMoBaHHM GyMaru riaBHBIM SBJIAETCS COOTHOIUEHHME CPENHEro quameTpa
YJACTHIL HATIOJTHUTEJIA U IMaMeTpa CKBO3HBIX MEXKBOJIOKOHHBIX Mop. ITokazaHa BO3MOXHOCTE MOJTHOTO yAEpXKaHHs Ya-
CTHII HATIOJIHUTEJIS Ha TIOBEPXHOCTH 06pa31ioB Oymaru, chopMOBaHHBIX a3POAMHAMUYECKUM METOIOM.

[IpenioKeHHBIA pacyeT MOXKET ObITh MPUMEHEH B 3KCIIEPUMEHTAIBHBIX U NMPAKTHYECKUX paboTax ¢ HOBBIMH
BMJIaMM HAIOJIHMTENIEH, C UCTIONB30BAHMEM TIPUPOIHBIX M CHHTETHIECKMX BOJIOKOH IPM TPaJUIMOHHOM CrocoGe
bopMoBanus Oymaru.
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Malinovskaya G.K.", Litvinova L.V. ABOUT THE POSSIBILITY COATING OF PAPER IN THE PROCESS OF AERO-
DYNAMIC FORMING

St. Petersburg State University of Industrial Technology and DesignHigher School of Technology and Energy, st. Ivan

Chernykh, 4, St. Petersburg, Russia, 198095, e-mail: m-gk@mail.ru

Forming a paper web by an aerodynamic method is carried out by deposition of fibers and paper compenents from a stream
of air on a forming wire. Necessary properties of written and printed types of paper are ensured by the introduction of mineral
fillers into the composition of the paper. The method used allows you to enter the filler both in the process of forming a fibrous

layer, and as a coating on one side of a sheet of paper. Mineral fillers improve the printing properties of the paper, but reduce the
strength of the paper.

The analysis of the negative effect of the filler on the tensile strength of paper was carried out. The theoretical understanding
of the mechanism of retention of filler in the structure of the paper web are given. The dependences of the degree of retention of
the filler on the specific weight of the fibrous layer and the diameter of pores in the paper web are considered. The main factor in
the retention of the filler in the process of surface coating is the ratio of the average particle diameter of the filler and the diameter
of the through interfiber pores. These data can be used in experimental and practical work with new types of fillers, with natural
and synthetic fibers.

With the method of aerodynamic molding, paper samples were obtained when the filler was applied both to the structure
and to the surface of the paper web. To increase the adhesion strength, the surface of the filler particles is modified with a solution
of Na-carboxymethyl-cellulose. A comparative assessment of coated paper samples from various wood species by optical indica-
tors, values of roughness and air permeability values of paper is given. A method for introducing a filler into the paper structure
during aero molding is proposed. The developed method of paper coating in the process of aerodynamic formation can be applied
in the manufacture of printing paper and containerboard.

Keywords: filler, surface coating of paper, degree of retention of filler, size of interfiber pores, aerodynamic forming of paper.
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