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B pabore ucrons308aH HETPAAULMOHHBIN CIIOCOO U3TOTOBACHUS Oymaru — a3poauHaMuye-
ckoe ¢opmopanue. Ilpouecc GhopmoBaHus MOJOTHA OyMaru OCYILECTBAAETCS OCa)kAEHHEM
Ha CETKE LEJUIIONO03HBIX BOJIOKOH M3 MOTOKA BAAKHOTO BO3AyXa MPHU COXPAHEHUH BIAXKHO-
CTH cpOpMOBaAHHOTO 1051 Ha ypoBHe 30 %. D10 obecrieuuBaeT 0Opa30BaHUE MEXKBOIOKOH-
HbIX CBszed Oe3 BBeAEHMs YNpOYHsIOWMX A00aBok. Ilpu BblpaboTke Oymaru MeTogom
a3pOAMHAMUYECKOrO (POPMOBAHHMS HApAAY C MaTbIM MOTPEOIEHHUEM BOJBl OXKHUIAETCA CHH-
’KEHHE PHEpro3aTpar Ha pocnyck nonydadbprkata ¥ cyuiky Oymaru. [T1OTHOCTB yxmaaku
BOJIOKOH MpH (pOpMOBAHUU HE NPEBBILIAET 25 KI/M”, 9TO M03BoJsieT Hanbonee 3HhHEKTUBHO
MPOM3BOANTH OyMarud CaHWTapHO-TUTHEHUYECKOTO Ha3HAYCHHS, I KOTOPBIX XapaKTepHbI
MyX/IOCTh, MATKOCTb M BBICOKAs BIUTHIBAKOLIAA CIIOCOOHOCTH. B CTPYKTYpe BOJOKHHCTOTO
CJIOSl MPH MPECCOBAHWU Ha CEeTKE (DOPMHUPYIOTCS y4YacTKH, OOECredMBarOIME MEXaHHUYe-
CKYIO MPOYHOCTH W BJAroeMKOCTh Oymard. Pasnuyue TEXHONOIHH a’dpOIHHAMUYECKOTO U
TpagULMOHHOTO (hOpMOBaHMS Oymard BHIZBATO HEOOXOAMMOCTH H3MEHEHHs IMapamMeTpoB
CECTOK, HCIONB3YEMbIX B HACTOSILEE BPEMSI B LEIUTIONO3HO-OyMa)KHOH MPOMBILIIEHHOCTH.
[TpeacraBneH pacyeT napaMeTpoB MNPOPHUAMPYIOMIEH CETKM Ui CO3JaHus pesbeda u3
YYaCTKOB Pa3JHYHOW MIOTHOCTH YKIaJKH BOJIOKOH B ITOJIOTHE OyMaru npu IrpeccOBaHHH
BOJJOKHMCTOTO CJIOSl. PhIXJIble Y4aCTKH OTBEYAIOT 3@ BHICOKYHO BIIMTHIBAIOUIYIO CIIOCOOHOCTH
Oymarn ¥ 00pasyroTCs B sidelKax MeXIy HUTIMH mnpodunupyrouein cetkd. IlrorHee
YHaCTKH 00YCMaBIMBAKOT MEXAHHUYECKYIO POYHOCTh OyMard. PasMepsl MIOTHbIX y4aCTKOB
W PACCTOSHUS MEXAY HAMH MCKIIOYAKT BO3MOXKHOCTh MPOXOXIECHHS JIMHUM pasphiBa Oy-
Mard TONBKO IO PBIXJbIM ydacTkaM. [ns oOpa3oBaHMs TIPOYHBIX MEKBOJOKOHHBIX CBS3EH
TIPOBOJMUTCST AOMOTHHUTENBHOE YBAAXXKHEHHE BONOKOH. [IpUBEaeHbI YCIOBUSA KANHIUIPHOTO
BIIUTBIBAHHUS BOJB! TONBKO [IOTHBIMU y4acTKaMH [10JIOTHA OyMaru, CKI0Yas yBaXXKHEHHE
BCETO BOJOKHHUCTOTO clos. MeTogoM aspoguHaMuyeckoro GopMoBaHus Ha AabOpaTOpHOM
YCTaHOBKE MEPUOIUYECKOr0o JeHCTBUS 0TpaboTaHbl PEXHME! (GOpPMOBaHHUS 00pa3LoB Oyma-
U U3 GeeHoi cyabhaTHOI Uein03bl Maccoit 30...50 r/m’, H3GHPATENLHOTO YBIAKHEHHS
BOJIOKHHCTOTO C/IOSI i CITOCOOB! BBEAEHHs BCIIOMOTATENbHBIX KOMITIOHEHTOB Ml oOecriede-
HHS BJATOTNIPOYHOCTH 00pa3uoB. [IpeccoBanue npoBeaeHo M0 pa3paboTaHHOH TEXHONOTHH C
HCITOIb30BAHHEM MPEAT0KEHHON ceTku. OmnbITHBIE 00pa3ubl OymMaru 1o OCHOBHBIM M0Ka3a-
TessiM otBedaroT TpedosanusaM ['OCT P 52354-2005 k uzsenusim u3 Gymaru OBITOBOIO M
CaHHUTApHO-THTUEHHYECKOTO Ha3HAYEHHS.

Knodesble cnoga: NIOTHOCTH YKIAAKM BOJNIOKOH, MEXaHMYECKasl MPOYHOCTH OyMaru, BIaro-
€MKOCTB, PO HIIHpPYOLIast CeTKa.

126



mailto:vdrobosyuk@yandex.ru

ISSN 0536 — 1036. UBY3. «JlecHoi mypn‘ii.n». 2015. Ne 1

B C.-IletepOyprckoM rocyaapcTBEHHOM TEXHONOTMYECKOM YHHUBEPCUTETE
PAaCTUTENBHBIX TIONUMEPOB Pa3pabOTaHbl TEXHOJOTMUECKUH MpOLEece M KOMILIEKC
00opynoBaHUs Ul IPOMBIILIIEHHOIO MPOU3BOACTBA OyMaru M KapToHa a3pofHHa-
MHUYECKHUM crocodom [1]. 3ameHa BoAHOM TeXHONMOTHYECKON Cpe/bl Ha BO3AYLUHYIO
o0ecrneynBaeT MOMHYH IKONIOTHUECKYO 0€30TacHOCTh NIPOU3BOACTBA U3-3a OTCYT-
CTBHA NPOU3BOACTBEHHBIX CTOKOB U BPEAHBIX BHIOPOCOB B aTMOC(EpPY 1 MO3BOISET
YMEHBUIUTb rabaputhl 000pyLOBaHMs, HEOOXOMMMOro Assi (OPMOBAHUS MOJOTHA
oymaru. B CLIA, Kanaze u crpanax 3anaxnoit EBponel skcrutyatupyrores Oyma-
rofenaTellbHble MAalUWHbl, W3TOTABAMBAKOLIME CAHUTAPHO-TUIMEHUYECKUE BHUIBI
Oymaru (tissue) METONOM HAMbINIEHHs Ha JBHKYILYIOCS CETKY CYXMX BOJIOKOH LEJI-
JIFONI03b], B3BELIEHHBIX B IIOTOKE CYXOro BO3Ayxa. MexaHudeckasi IPOYHOCTb AAH-
HBIX BUAOB OyMard, OTAMYAIOIIMXCS IOBBIILEHHON TYXJIOCTHIO, 00ECreYynBaeTCs
BBEJICHHEM B €€ COCTaB CHEUHATbHBIX CBA3YIOIMX KOMIIOHEHTOB. CozneprkaHue
CBSI3YIOLUMX KOMIIOHEHTOB B BOJOKHHUCTOM monydabpukare coctasiser 10...30 %,
4TO CYLUECTBEHHO YBEIMYUBACT €€ CE0ECTOMMOCTS.

AsponnHamuyeckoe GopmoBanue 6ymaru (AJI®) ocyluecTBIsIeTCS OCAKIE-
HHMEM Ha CEeTKE UEJUIFOJIO3ZHBIX BOJIOKOH M3 IOTOKA BIAXXHOI'O BO3AYXa IPU COXpa-
HEHHUH BJIAXXHOCTH C(POPMOBAHHOIO cyiosi Ha yposue 30 %. D10 odecrieynBaeT BO3-
MOXXHOCTb 00pa30BaHMsl MEXBOJIOKOHHBIX CBs3ei 0€3 BBEACHHS AOMNOJHHUTENbHbIX
yIpOYHSOWUX 100aBOK. I1N0THOCTL yKIaAKK BOJIOKOH B OyMa)KHOM IOJIOTHE Ha
hopmyrouleii ceTke He mpeBbimaet 25 kr/m’. Huskas HayambHas MIOTHOCTH GyMa-
ry, chopmoBaHHOH Mertomom AJ[P, Hanbonee 3P PEKTUBHO MPOU3IBOAUTL OyMaru
CAHUTaPHO-TUTMEHUYECKOrO0 Ha3HAUEHUs, A KOTOPBbIX XapaKTEpHbl IMYyXJOCTH,
MATKOCTB M BbICOKasi BIMTLIBAKOLLAS CIIOCOOHOCTB.

Jns poctmwkenus HeoOXOAMMOI MEXaHUYECKOH MPOYHOCTH M BBICOKOM BIIH-
THIBAIOLLEH CIIOCOOHOCTH B BOJIOKHWCTOM CJIO€ CO3JAETCsl PeryispHbiil pesabed u3
YYaCTKOB C Pa3/IMUHOMN IUIOTHOCTBIO YKJIA[JKH BOJIOKOH [2] 32 CyeT NnpecCcoBaHMs Ha
CHEUMATLHON POPUINPYIOLIEH CeTKe (CM. PUCYHOK).

PoIxJibIil y4acTOK € MIOTHOCTHIO YKIaAKH BONIOKOH 80...100 Kr/m’ obpazyercs
B siuelike 2 NpodUIMPYIOLIEH CETKM, IUIOTHBIA yYaCTOK C TUIOTHOCTLIO YKIAZKH
BonokoH 700...750 kr/m® — Ha MI0CKOM yyacTke 3. Y4acTOK, pacrionoKeHHBIH 107

Cxema ppodunmpyrowel cerku: | — Huty;
2 — s4edku; 3 — [UIOCKME YYacTKU HHUTeH
(a, 6 — COOTBETCTBEHHO [OJIOBUHA JUIMHBI H
WIMPHUHBL [UIOCKOTO y4acTka; d — JuaMerp
HHUTEH; [ — paCCTOSIHAE MEXLY HUTSIMH)
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HUTAMHU 1 CeTKHM MEXIY IUIOTHBIMM y4acTKamH, CO3JaeT pesbed ¢ U3MEHSAIOILEHCS
10 JUIMHE y4acTKa [IIOTHOCTBIO. B cpensem rioTHocTs cocTasnseT 350...400 kr/m’.

[TpoBeneH pacdeT ImapameTpoB OpOPMIMPYIOIIEN CEeTKHM AN (HOpMOBaHHSA
PBIXJIBIX Y4aCTKOB M Y4acTKOB, 00ECIEUMBAIOLMX MEXaHHYECKYI MPOYHOCThb Oy-
mard. OO6was npo4yHocTs npu pactskenuun (F, H/m) saucra penbednoit Gymaru
onpenesercs ydacTkamu ¢ rioTHOCTHi0 700...750 kr/m’:

F=kF, g“—
p
rae  ky — Ko3(pPHUUHUEHT NPONOPUMOHATIBHOCTH;

F— NpOYHOCTb OTAENBHOrO MJIOTHOrO yuacTka, H/M;

S, — MI0WAb TJIOTHBIX YYACTKOB, M*;

S, —o0ulas miowans JIMCTa peibedHoN Oymary, M.

Y4acTKH ¢ HU3KOH IUIOTHOCTBIO YKJIAAKH BOJIOKOH IPAKTHUHECKH HE UMEIOT
NPOYHOCTH. ODTH PBIXJIBIE YYACTKHM 00ECIIEYMBAIOT BBICOKYIO BIIMTBIBAIOLLYIO CIIO-
COOHOCTH M3roTaBnuMBacMol Oymaru M o0pas’yroTCs B suelKax MEXAy HUTAMHU
npodunMpyrowei ceTky. Pa3mMepbl OTHENbHBIX IUIOTHBIX YYacTKOB M PacCTOSHUE
MEXIY HHMU [OJDKHBI HCKJIHOUATh BO3MOXHOCTb I[POXOMIEHUS JMHHUM pa3pblBa
OyMaru TONbKO MO PbIXJIBIM yuyacTkam. PaccTosHue L MexIy NMIOTHBIMH y4acTKa-

MH, PACIIOJIOKEHHBIMHY BOKDYI PLIXJIOTO y4acCTKa, OTBECHACT YCJIOBHUIO

r<le,
2
rae A, — CpeIHee pacCTOSHUE MEXAY KOHUAMU OTAENBHOIO BOJIOKHA B MIOCKOCTH
aucTa Oymard, M.

[Tpn coOarOAEHUH 3TOrO YCAOBUSA BOJOKHA COEOUHSAIOT MEXIy COOOM IIOT-
HbIE€ YHYACTKM M MEPEIAr0T OT Y4acTKa K yH4aCTKy MEXaHHUUECKHUE HAMPSDKEHUs, BO3-
HHUKAIOIIKE TIPU PACTSHKEHUH Oymari.

OPPEeKTUBHOCTh Mepenaud MEXaHUYECKUX HaNpsHDKEHUNH XapakTepu3yeTcCs
KO3(PPUIMEHTOM K, HJIM [OJIeH BOJIOKOH, PACIIONOMKEHHBIX B OJHOM 3JIEMEHTE MpO-
(bunupyowen ceTKH, KOTOpbIe BOBJICUEHBI B PHIXJBIA y4acTOK sueiixu 2 W B [Ba
O/MmDKaHIIMX YIUIOTHEHHBIX y4yacTka 3:

rae P, — 4acTb MepUMeTpa 31eMEHTa CETKH, NPOXOIALIETo [0 [UIOCKUM y4acTKaM;
P — cyMMapHbIi IEPUMETp €MEHTa PO UIMPYIOLLIEH CETKHU.
OTHOLIEHHE TUIOLAAM TIIOTHBIX YYaCTKOB K OOLLEH IUIomaay JucTa pelibed-
HOM OyMard, Ompelessiioniee paspblBHYIO IPOYHOCTh OyMaru, BbIPaXAeTCs uepes
napaMeTpsl NpouInpyrowen ceTky (CM. PHCYHOK):

in_— Tab
S, I+d*
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Bnaroemkocts (Us, KT BOABI/KT BOJIOKHA) penbe(HON Oymaru, cocTosieH 13
Y4YaCTKOB Pa3M4YHON MIOTHOCTH YKIJIAAKH BOJOKOH, ONPENENSeTCs 3aBUCUMOCThIO

T

i
Py LS, LA
rae  U,— BraroconepxaHue BOJOKOH LEJUTIONO03bI, KT BOII/KI BOJIOKHA,;

P, — MUIOTHOCTb BOJbI, kr/m;

Py — TUIOTHOCTb BOJIOKOH LIEJTHONIO3BI, KI/M;

[ — KOJIMYECTBO YYaCTKOB C OJMHAKOBOM MIOTHOCTHIO YKJIAKH BOJOKOH;

S — mom@anb y4acTka, MMEIILEro ONpPEAeNeHHY0 IIOTHOCTS, M

P; — TUIOTHOCTh YKJIAAKH BOJIOKOH [-T0 Y4acTKa, KIT/M’.

[IpuBeneHHbIE BhILIE YPABHEHHS IO3BOJIAIOT OUSHUTH ITapaMeTphl IIPOPUIH-
pYIOLIEH CETKH, HEOOXOAUMBIE [UUIsi OOECIEUYEeH sl TIPOYHOCTH M BJIArOEMKOCTH pe-
asedHON Oymary.

CoznaHue TIPOYHBIX MEXBOJIOKOHHBIX CBsi3eld TpeOyeT HOIOJHUTEILHOIO
YBJIQXKHEHUS BOJIOKHHUCTOIO CJIOSi B TUIOTHBIX ydacTkax. Jlis a3Toro chopMoBaHHOE
MOJIOTHO MOMEIIAETCA MEXAY ABYX CETOK: NPOPUIMPYIOIIEH U YBIAXKHSIOLIEH.
Hcrnonb3oBanue yBIOKHSIOMIEH CETKH JaeT BO3MOXKHOCTH MUHHMHU3UPOBATh KOJIHU-
4YECTBO BBOJMMOM B OYMAXKHOE MOJOTHO BOJIBI.

YBRaxHEeHHUE MPOUCXOINT TIPU YCIIOBUH

U, =U,+

AF, AR, ,
rae AP, — naBieHue KarwUIspHOrO BIIUTHIBAHUS BOIBI CIOEM BOJIOKOH LIEUTIONO-
2
361, H/M™,
4 p, 0,080
sh — >
dy Py y_Pi

Ps
AP, — NaBieHue KallWIIPHOrO BIWTHIBAHUS BOAbI SUCHKAMH YBJIAXKHSIOLLEH
cerku, H/M?,
_ 40, cos 0,
net d[he

)

O, — NIOBEPXHOCTHOE HATSHKEHNE BOIBI HA FpaHuUe ¢ Bo3nyxom, H/m;

6 — yron cMa4uBaHMs NOBEPXHOCTH BOJIOKOH BOZIOH, I'paj;

0, — Yron cMaurBaHuUs BOJOM MOBEPXHOCTH HUTEH YBIAKHSIOILEH CETKH;

dy, — IVaMeTpP HUTEN YBIAXHSIOLUEH CETKH, M;

€1e1 — TIOPUCTOCTH YBIAXKHSIOLIEH CETKHU.

YnenbHOoe KOAWYECTBO cBOOOAHONU BOAbI ((,, Kr/ M), KOTOpOE IMEPEHOCHT
YBJIQXKHSIOIIAs CETKA, 3aBUCUT OT [IapaMeTPOB CETKH (CM. PUCYHOK):

net

Q — d[/xpw

2
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Jnst 3pPexTUBHOrO yBNaXKkHEHUS CI0s BOJOKOH YAENbHOE KOTHYECTBO BOJbI
B YBITXHSIOMIEH CETKE OTPEACTACTCS YCIOBUEM

S, Pu [ Py
QH‘ > q() S __ —
p Pr\P
rI€ g, — YASIbHBIH Bec Gymaru, Kr/m’;
P — IUVIOTHOCTH YKJIaJKH BOJIOKOH, P = 100 K/,
KanusnnsipHoe BINUTHIBAHME BOABI Y4aCTKAMH CIIOS BOJIOKOH, PaCTOJIOMXEH-

HBIMHM TIOJ IJOCKMMM YYacTKaMH NpPOPUINPYIOLUIEH CETKH, ONPENENseTCs yC0-
BHEM

380 < AP, < 880.

BrlInosiHeHne 3TOro ycjioBus 00eCneunBaeT H30UPATEIbHOE YBIAXKHEHUE BO-
JIOKOH TOJIbKO B YIIJIOTHAEMBIX Y4acTkax. B pe3ynpraTe cylika OyMaxHOro nomoT-
Ha I10CJIE IIPOLIECCa NPECCOBaHUsI TPEOYET 3HAYMTENBHO MEHBLIMX BPEMEHHBIX H
3HEPreTHYECKUX 3aTPaT.

ITpn mpeccoBaHuyu U CyliKe MoJjioTHa OyMaru Ha npoQUIUpYIOLIEH CETKE MO
MEpPE HCNApPEeHHs BOJbl U3 YIUIOTHEHHBIX YHaCTKOB 0Opa3ylTCs MEXBOJOKOHHBIE
CBSA3HU, O0ECTIEYNBAIONINE MEXAHUYECKYIO NIPOYHOCTh MONOTHA OyMaru CaHUTapHO-
THTHEHUYECKOrO Ha3HAUCHHUS.

Ha naboparopnoii ycranoBke AJID nepronn4yeckoro AEHCTBUs ObLIM OTpa-
00TaHb! peXxuMbl GOpMOBaHUs 00pa3loB Oymard U3 OeneHoH Cynb(aTHON LeUTIo-
0361 Maccoit 30...50 r/m’, H36UPATENHHOrO YBIAKHEHWS BOJTOKHUCTOTO CJIOS Crie-
LHATBHON CETKOM M CrnocoObl BBEACHMS BCIIOMOTATENbHBIX KOMIIOHEHTOB JUTs
obecriedeHus BIAronpo4HoCcTH 00pa3uoB (cM. Tabnuuy). IlonydeHHsie 0Opa3ibl
cootBeTcTBOBaNM TpedoBauusm I'OCT P 52354-2005, rnpeansBnseMbiM K H3eTU-
AM M3 Oymaru OBITOBOTO M CAHUTAPHO-TMTHMEHHMYECKOTO Ha3HauyeHUs: 0Opasiel
rpynnbsl A OTBeYanu CBOMCTBaM Oymaru TyalleTHOH, rpynmnel B — Oymaru as rono-
TEHELl M KOCMETHYECKUX cal(eTok.

ITpu npousBoucTBe Oymaru metogoM AJID Hapsay ¢ MaibiM NOTpedICHUEM
BOLbl M YMEHBUIEHHEM rabapuTOB OOOPYNOBAHMS MOXHO OXHIATh CHHKEHHUSA
JHEprosarpar Ha pOCIycK noiay¢adprkara U cymky Oymaru. MaroroBneHue Oyma-
M A0S U3JeNUH OBITOBOTO M CAaHUTAPHO-THIMEHHYECKOrO Ha3HAYEHHs BO3MOXHO
KaK M3 NEPBUYHOrO, TaK U U3 BTOPUUHOI'O BOJIOKHUCTOTO ChIPHSI.

CpoiicTBa 06pazuos 6ymam CAHUTAPHO-TUITHEHUYECKOr0 HAZHAYEHHU A

[Tokazarens KauecTBa I'pynna A, I'pynna B
Oymaru OJIHOCTIOHHbIE OJIHOC/IOHHbIC JBYXCIIOHHBIE

PaspsiBHoe ycunue, H:

B CYXOM COCTOSIHHM 34 5,3 5,0

BO BIAXHOM COCTOSTHUH - 1,2 0,8
BrOuThIBAEMOCTH, MM:

KanuuisipHas 12 40 -

MOBEPXHOCTHAs ~ - 5
Macca | M°, T 50 30 45
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Aerodynamic Forming of Tissue

V.M. Drobosyuk|, Candidate of Chemistry, Senior Research Officer

G.K. Malinovskaya, Candidate of Chemistry
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The method of aerodynamic paper forming, an alternative papermaking method is used in
the research. Paper web is formed through depositing pulp fibers from a wet air flow on a
wire while maintaining moisture content of the layer formed at the rate of 30%, ensuring
interfiber bonding without any strengthening additives. The use of the aerodynamic forming
method in papermaking is expected to decrease power inputs for repulping and paper drying
processes in addition to small water consumption. The density of fiber packing in the web is
no more than 25 kg/m3, allowing the most efficient sanitary tissue making with the aerody-
namic forming method. These paper grades are notable for their bulk, softness and high ab-
sorbability. In pressing on a wire the segments in the fibrous layer are formed, which con-
tribute strength properties and moisture capacity of paper. Due to the distinctions between
the aerodynamic paper forming technology and the traditional method some parameters of
the wires used presently in the pulp and paper industry were changed. Calculation of shap-
ing wire parameters is given for formation of the relief consisting of the segments with vari-
ous density of fiber packing in paper web while pressing fibrous layer. Bulky segments are
responsible for high paper absorbability; they are formed in the cells between sharing wire
filaments. Dense segments are responsible for paper strength properties. Sizes of dense
segments and distances between them eliminate the possibility for paper to be broken in
bulky segments only. The fibers are additionally moistened for forming strong interfiber
links. The conditions are given for capillary water to be absorbed by dense segments of pa-
per web solely excluding moistening of the whole fibrous layer. Paper samples are formed
with the aerodynamic method at the batch device. Conditions for paper sample forming with
the use of bleached kraft pulp of apparent weight 30 — 50 g/m?, selective moistening of their
fibrous layers as the well as methods of introducing aids ensuring wet strength of the sam-
ples were determined. Pressing was made with the developed technology using the offered
wire. Main indices of the test paper samples meet the GOST R 5235-2005 requirements for
tissue items.

Keywords: fiber packing density, paper strength, water-absorbing capacity, profiling wire.
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