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OqeHKa U3MeHQUBOCmU CBoucmB 
omgenbHblH IIJpaKquu nucmBeHHOU fieneHOU 
qennlOno3bl 'Bnpoqecce pa3Mona 

IOUj \lleC R npa H\II3K\II X Hanp~)\(eH\II~ X, a \IICCfleAOBaH\IIf1 , n o s s onwno suc xaaat s H. B . CbICOeBa , M. B. WypaneB, 
Afl\llHHbie BonOKHa - 60nee npOYHbl e npennonoxeaue 0 npe\llMYUjecTBeHHoil 

B.~ .KoMapoB,B.K.Ay60B~~ , crpyxrypnue CeTK\II . BHyTpeHHef1 cjJ\II6p\llfln~l.\\II\II BOfl OKOH B 

CeBepHbl~ (ApKn14eCKH ~) np OBeA eHHble HaM\II \IICcfleAoBaH\II~ npouecce paasona. 
onposeprna sucxaaanuoe npermonoxe­ YCTaHoBfleH Ha~ no perynsraras¢ eAepanbHbl~ yHH BepcHTeT, 
H\IIe \II n OATBe p A \IIfl \ll B0 3MO)\(HOCTb no­ cjJpaKl.\\II OH\IIpOBaH\IIR npR I.1a~ 3a BfICf!­

Apxau renscx 
nyyeH\IIR Bbl c OKOnp OYHbl X npocrpau­ MOCTb Afl\llHbl \II W\IIP\llHbl BonOKH a COOT­

CTBeHHbl X crpyxryp \113 KOpOTKOB on OK­ BeTCTByeT TeOpeT\IIyeCK\IIM npencrasne­
H\IICTblX cjJpaKl.\\IIf1 np\ll paan one C \IIC­ H\II~M \II CB\IIAeTeflbCTByeT 06 0 6p a30Ba­

~ 3BeCTHO, YTO cBoikTB a uennonosu n Oflb30BaH\IIeM r apH\IITypbl « HOBorO no ­ H\II\II KOp oTKoBOnOKH\II CTOf1 cjJ paKl.\ \II \II BO­

BO MHOro~l 3 a B \II C ~ T OT paswona. B pe­ KOfleH\IIR» ( cn\llpanbH Of1 MYflbT\II 30HHOii nOKOH sa CyeT ot uienneuaa OTAeflbHblX 

synerare pa 3MOfla BonOK Ha CTaHOB ~TC~ r apH\II TYPbl CTOHK\IIM P\llCYHKOM Ho )\(eii) . cjJ\II 6p\llnn C BbICOKOf1 creneuuo r\llApaTa· 

60nee 3n aCT\IIYHbIM\II, yBen\IIY\II BaeT CR \II \IIX ~ 3y YeH\IIe npOBOA\IIn\ll Ha npo6a x 6ene­ l.\\II\II, YTO n03BonReT He ronsxo coxpaaan 
n OBepXHOCTb \II cn oc 0 6 HOCTb K CBR3e06 ­ HOf1 fl\llCTBeHHOf1 uenm onoau. oT 06paH ­ cpeAHlO1O Afl\llHY HO \II npnnars KOPO T KII :~ 

pa 30BaH\IIIO . np\ll 3TOM BeAeH\IIe npouec­ Hoii nocne AByxCTyneHYaToro pasx ona Bon OKHaM Bbl COKYIO r\ll6KOCTb (pac. 2) . 
ca paanona 6e3 3HaY\IITefl bHo ro yKOpO ­ np\ll pa3Hoii YAeflbHOf1 Harpy3Ke Ha n p e A CTa Bn e HHbl e B Ta6nl111 e AaH­

4eH\IIR BOfl OKOH CY\IITan OCb AO HeAaBHe­ MenbH\II l.\ax , OCHaUjeHHblX c n \llpan b Ho ii Hble CB\IIAeTenbCTB YIOT 0 6 \113M eH eH ,I ~ 

ro Bp e Me H\II« \IIAe afl \ll3 \11 pO Ba HHbIM» \II He­ rapH\IITYPOf1 «s oeoro nOKOfleH\IIR » . OTO­ CBOf1CTB uenmonoau B npouecce pal MO' 

p e an\ll 3y eMbiM B peanbHblX npO\ll3BOA­ 6 p a HHylO B Te XH Ofl or\llyeCKOM nOTOKe na npe\llMYUje CTBeHH O aa cser nepepar­
CTBeHHblX y CflOB\IIRX. He\ll 36e)\(H Oe yKO­ Maccy pasnensn« Ha cjJpaKl.\\II\II C n OMO­ npeneneuus cjJpaKl.\\IIf1 \II CTPYKTypH ~X 

pOyeH\IIe BonOKOH He n03BOflRflO ucnons­ UjblO fla60paTopHoro Kn a CC\IIcjJ\IIKaTOpa \113 MeHeH\IIf1 KfleTOYHbl X CTeHOK BOflOKOH, 

30 BaTb sees noreuuaan CBOf1CTB BOflOK­ Bon OKHa Bauer M cNett [4]. a He sa C4eT \113M eHeH\IIR \IIX reOMeTp:',­

H\IICTOro nOflycjJ a6 p\llKaTa . Pa 3MofloTaR l.\eflfllOfl03H aR Mac ca xa­ yeCK\II X pasxepue . 
PaCT\IITeflbHaR npupona npoucxox­ p aKTep\ll30B aflacb nOCTORHCTBOM cp eA­ Oripauiaor Ha ce6R BH\IIMaHl1e HeBb'­

AeH\II~ BOflO KH\IICTblX nO fly¢a6p\llKaTOB, Hef1 Afl\llHbl BonOKHa BO BceM A\IIana 30He COK\IIe 3H a4 eH\II~ CTeneH\II nononapa l H~' 

\IIcnonb3yeMbi x B npO\ll 3BOACTBe p a3 Hbi X CTeneH\II nonona, He3aB\IIC\IIMO OT Harpy3­ cjJpaKl.\\IIf1. Ha cjJOHe nOflY4eHHbix BblCOKllX 

B\IIAOB 6 YMar \ll \II KapTOHa, ooycnasna­ K\II Ha MeflbH\IIl.\e . np\ll 3TOM 6blflO OTMe­ 3Hay e H\IIf1 cjJ\II3\11KO-MeXaH\IIyeCK\IIXXapax­

saer \IIX He OAHo pOAHblf1 COCTaB no Afl\ll­ 4eH O npano nponopuaouansuoe nosu­ Tep\IICT\IIK scex cjJpaKl.\\IIf1 l.\enn lOn03bl ta­
He \II W\IIp\llHe \II onpenenser pa3n\llYHOe WeH\IIe W\IIP\llHbl BOflOKHa (CM . pHL 1). KaR A\IIHaM\II Ka \113MeHe H\II~ CTeneHH no­

B03Aef1CTB\IIe HO)\(ef1 pa 3MOnbH0f1 rap­ TaKaR TeHAeHl.\\IIR cB\IIAeTeflbCTByeT 0 MOfl a He n 0 3BonReT aAeKBaTH O O~e H IIT : 

H\IITypbl na pasuue ¢paKl.\\II\II BOflOKOH. np\ll Op\llT eTH OM HanpaBneH\II\II np0l.\ecca CBOf1CTBa BonOKH a . 

EUje B Hay afle 1 980-x, B patiorax [1-3] cjJ\II6p\llnfl\llpOBaH\IIR BOfl OKHa, cOnp OBO)\(­ Bxcne pa60Tbl 6blfl a OTMe4eHanpR­

6 bl fl O n OKa 3 a HO, YTO non\llA\IIcnep c ­ naoui erocs «pacnmo uiaeauaen». «pac­ MOn\llHef1H aR 3aB\II C\IIMOCTb W\IIP \llH bI BO­

HOCTb BOnOK H \IICTblX cy c n e H3 \11 f1 RBflReT­ 4eCb1BaH\IIeM » \II T. A . K OHeYH O, HeKOTO­ nOKHa OT nOBblW eH\II ll YAenbHO ~ Harpy]­

CR np\llY\IIH Of1 0 6pa 30B aH\IIR B 6YMa)\(­ poe coxpauieuae Afl\llHbl n\llCTB eHH Of1 K\II Ha MenbH\IIl.\e AnRscex cjJpa K~ fl ~ . nc­
HOM fl\llCTe npOCTpaHCTBeHHblX crpyxryp uenmo noau B npouecce paaxona Bce­ BblWeH\IIe W\IIP\llHbl BonOKHa npH OAHO­

pa3fl \llYH0 f1 npOYHOCT\II . (Y\IITaflOCb, YTO Ta K\II npo\llC XOA\IIT, OAH aKO OHO He npe­ BpeMeHHOM COXp aH eH\II\II BblCOKIIX3Haye­

KOp OTK\IIe Bon OKHa \II cjJ\II6p\llnnRpH~e euuraer 3 %, T. e. He RBflReT C~ 3HaY\IIMbIM. H \IIC1 rpy60CT\II An \IIHHo Bo n o KHll CTOi 

nYYK\II 06 p a 3y lOT c r p y xr y p u, p aspyur a - n OA0 6 Hoe RBfleH\IIe, OTMeyeHHOe B xca e op axu« \II (oCT aToK Ha C\IITe30) 06bHCH?' 
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Creneue noaone. WP CreneaenOMOJla, WP W ~p l-1 Ha BOJJOKHa , MKM 

PI1C 1. B n ~ ~ H ~e CTen eH~ no-ron a Ha ~ 3M eHeH ~ e reo M eTp~ 4 ecK~ x paaaep os P~ c. 2. V1 3 M eHe H ~ e Wl'1 P~Hbl BonOKO H 

BonOKOH nocne paanona B pa3n~YHbl X <p p a Kl.\ ~ i.1 no l'1 X An ~ H e 

eTC~ Ha 6 y xaH~ eM CT eHK~ BonOKHa no sar s 
aanpaanetnn o KnK)MeHy. HOf.1 n Kna ,-------,--- - -­

rpy60CTb Bon OKOH C MeHbwe i.1 An~ ­) H B 
L " 

1. 2 3 
60 2000 HOH (oCTaToK Ha C ~ Te 100) HanpOTl-1B 
55 1800

CHI1)K a eT C ~ , 4TO naer npennocun xa KITa M 50 
1600 

~Cl'1 ­ 45 
06p a3 0 B a H ~ K) 6o nb weIO Ko n~4eCTBa 

1400 c B ~ 3 e i1 Me)t{AY Bo n OK Ha M ~ sa C4 eT no ­OOT­ 40 
1100 a bl w e H ~ ~ r~ 6 K o CT~ ~ 3naCT~4HOCT~ane­ 35 

aonOKOH, n p OCTpa HCTBe HHa~ CTPYKTY ­ 30 1000OBa­
25 I • • I " • I • • • • I 800! • II • I ., • • • • _ I Ipa nucra C<pO pM~pOBaHHa~ T a K l'1 M ~ 

1 BO ­
fiBK 6 KB" /T 15 KB " /T 13 KB " /T 28 KB" /T fiBK 6 KB·'/T 15 KB·' / T 23 KB" / T 2BKB" / T 

Bon O K H a M ~ Aon)t{Ha OTn ~4aTbC ~ BbICO­bHblX a 6KOi1 np04HOCT bK) .JaTa­
R.MH

nOATB e p)t{Ae H ~e BblCKa3aHH biX suureIHl'1Tb I 
;i peAn ono)t{e H ~ i.1 6blno nonyseuo B pe­ 350 

TKl'1 M I
lynbTaTe npcs eneuaa <p~3~Ko-Me xaH~­ 300 I 1 2 3.2) . 
' e C K~X ~cnb I TaH~i1 06pa3l.\OB, nony-teu­ 150 

AaH­ I I
PblX ~3 ornensuux <ppaKl.\~i.1 BonOKOH . 100 

eHl'1~ 

06 pa3 l.\bl 6Y M ar ~ , ~3r OTOBn eHHble ~3 KO­ 15013MO­ ~ POTKOBOnGKHl'1 CTo i1 <ppaKl.\~~ (oCTaToK 100 2pac ­ I. ~~ Ha C ~ Te 100) , 06 H a pY )t{ ~ n ~ nosuuren­ 50pHblX 
~ 

Hble 3 H a 4 e H ~ ~ conporwaneuas npcnaa­ fiBK 6 KB " / T 15 KB" / T 13 , B" / T 18 KB" / T 
OK OH , 

MI Ba H ~ K), pa3pblBHoi.1 An~Hbl, cnc coc­ B 
erp u­

t . OJo I I El• Mila I IHom l KpaCT~ )t{eH~K) ~ MOAYMI y npy roc­

TlI , p ~ C. 3, nOA06Hoe ~BneH~e 06b~C H ~­ 1,1 
1500 

~ e Bbl ­ 1,1 
eT C ~ o6pa30BaH~er~ 60nee nnOTHOIO na­ 1300 BH blX 
cravroCTaH OB~TC~ B03M O)t{HbI Mn p ~ Bbi­

1,0 

COK l'1 X 1100 0,9 
COKOi1 creneuu r~ApaTa l.\~~ ~ r ~ 6 KOCT~ .apak­ 0,8 

900 lneMeHTapHblx BonOKO H. l bl ra­ 0,7 
CKa4Ko06pa 3Hbli.1 POCT conporuene­ 700 

I~ no­ 0,6

M II ~ n p O AaBn l'1 B aH~ K) c B ~ AeT enbCT ByeT 0,5 1 1 11 I ; . , • •• ' 1 500! • •1 • • • - . U I,eHl'1 Tb 
06 Y B en ~ 4 e H l'1 l'1 nn OTH OCT ~ nucra, ero fiBK 6 KB" / T 15 , B" /T 23 ,B·, /, 28 KB" /T fiBK 6 KB " / T 15 KB" / T 23 KB" / T 28 KB·, / , 

C O M KHYTO CT ~ , 4TO ~ Bn ~ eTC ~ peaynsraron 2 a a npa­
nOB bl weH ~ ~ ero suyrpe uuero <p l'1 6pl'1nn l'1­Ibl BO ­
p O B a H ~ ~ . Ha~ 6 0ne e 4eTKO 3Ta 3aB ~ C ~ ­a rpys­
~ O CTb Ha6nK)AaeTOI AMI Anl'1 HHO BOnoK­ P ~ c. 3. V13MeHe H ~e <P l'1 3 ~ KO -M eX aH~ Y eCK~ X xapasr epacr u« i.1 . n o­
HIICToi1 <pp a Kl.\ ~ ~ . A n~ <pp a Kl.\~i1 n~CTB eHHoi1l.\ enn K)n 03bl C pa3Hoi1 AnlilHoi1: OAHO­


He60nbw o i.1 npu pocr 3Ha4eHl'1i.1 co­ 1, 2. 3 - OCTaTO K Ha Cl'1 TaX 30, 50 l'1 100 Mew, COOTBeTCTBeHHo;
3Haye ­
n poT ~ Bn e H ~ ~ pa3A ~pa H ~ K) An ~ KOpOTKO­ a - con p OT~Bn eH~e n poA a B n~B aH ~K); 6 - pa 3 p blBH a ~ An~H a ; B - co n pO T~B neH~e

~CTOi.1 
Bon O K H ~ CT bI X <ppaK l.\l'1i.1, Ha6nK)AaeMOe pa3A~pa H ~K); 2 - paapy uraiouias Ae<po p M al.\ ~ ~ ; i} - MOAynb y npyrocr v 

bRC H~­
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6yMaroo6pa3ylOlI(He cBolfcTBa pa3Hbix ljlpaKIlHIf nHcTBeHHolf 6eneHoif uenmonoast 

HarPY3Ka <lJpaK l1~~ .Q OJl~, % 6yMaroo6pa3ylO lI\He CBO~C TBa 

en, CpeAHeB3 BeweH- Cpe AH~~ oaxrop rpy6ocTb, 
° w p H a ~ AJlHHa, MM WHp~Ha, MKM tjJOpMbl, % ~Ir 

6BK 30 14,83 13,0 1,25 22,9 85,1 84,5 

50 11,15 13,0 1,05 22,0 85,6 73,4 

100 70,31 12,5 0,91 21,1 85,7 63,8 

KP~Jlb 3,71 

6 KBr 30 12,34 16,5 1,25 22,6 84,7 60,1 

50 13,24 14,5 1,00 22,0 85,7 58,1 

100 68,26 13,5 0,86 21,9 85,6 64,1 

KPHJlb 10,20 

15 KBr 30 18,40 14,0 1,22 23,0 85,2 81,8 

50 22,51 14,0 0,98 22,1 85,7 66,2 

100 46,49 14,5 0,83 22,1 85,8 45,7 

KP~Jlb 12,60 

23 KBr 30 13,86 16,0 1,25 23,1 84,5 81,5 

50 17,97 14,5 1,01 22,1 85,6 61,5 

100 48,43 15,5 0,88 22,2 85,5 55,3 

KP~ Jl b 19,74 

28 KBr 30 18,30 16,0 1,24 23,3 84,0 5,4 

50 26,18 15,0 0,99 22,2 84,8 52,0 

100 49,20 15,5 0,86 22,4 85,0 50,0 

Kp~nb 6,32 

Ha puc, 3, aaxouoxep no 1-1 nonHOCTblO T.e. 6e3 3Ha41-1MOrO COKpal!1eHI-1R p,nl-1 ­ rypuux 1-13MeHeHI-1fi B npouecce P33MO­

cooTBeTCTByeT TeOpeTI-14eCKI-1M npen­ Hbl BonOKHa npH p,OCTI-1 Jt<eHI-1 I-1 rpefiye­ na, n0 3BOn~IOl!1I-1X nony-rars Ha BblXOAe
 
CTaBneHI-1RM, 1-13BeCTHO, 4TO patiora pas­ MblX Ka4eCTB . }:\OCT l-1 raeTCR TaKofi pe­ C5}:\M np04Hbifinl-1CT 6yMarl-1 CXOPOW It ~\
 

p,l-1paHI-1~ TeM MeH bwe, 4eM MeHbwe p,nl-1­ 3yn srar sa C4eT: cjJopMOBaHl-1eM .
 
Ha BonOKHa BT04Ke paapyureuas. - paBHOMepHoro B03p,eficTBI-1R Ha CmlCOK nareparypst
 

50nbwaR nOp,BI-1Jt<HOCTb KOpOTKOBO­ BonOKHa He3aBI-1 CI-1MO OT reOMeTpl-14eC­ 1. HnapxJ:!ll<. Texacnoru» uenmonc­
n0KHI-1CTOfi cjJpaKl.\l-11-1 onpep,enReT ee Bbt­ KI-1X pa3MepOB 6e3 06pa30BaH I-1R p,ecjJ eK­ 3bl (HayKa 0 l.\ennlOn03Hofi Macce ~ 6yM a­
COKylO cnocotisocn, COnpOTI-1BnRTbCR TOB Ha I-1X nOBepXHOCTI-1, 4TO nonrs epx ­ re, nonror osxa MaCCbl, nepepatiorxaee Ha 
p,ecjJ0pMal.\I-1RM non B03p,efiCTBl-1eM BHe­ naercs COXpaHeHl-1eM cjJaKTopa cjJOPMbl Ha 6yMary, MeTop,bl I-1 cnbIT3Hl-1 fi) : Ilep . CaHr, 
WHHX uarpyao«. CM . pac. 3. Op,HOM yposxe: A. B. 060neHCKofi, f. A. na3YXI-1 Hofi. -I~ . : 

B ueno« KOpoTKoBOnOKHI-1CTaR cjJpaK ­ - 06pa30BaHI-1R 1-13 KOpOTKOBOnOKHI-1 ­ Jlecuas npon-rs, 1983 - 456 c. 
1.\I-1R He r onsxo He yCTy naeT no CBOI-1M CTofi cjJpaKl.\l-11-1 npOCTpaHCTBeHHblX CTpyK­ 2. 6eHHapA VI. VI. KneT04HaR CTeHKa 
csoji craan, HO BO MHOrl-1X cny4aRx 1-1 npe­ ryp OTnI-14alOl!1I-1XCR nOBblweHHofi npc- ­ p,peBeCI-1Hbll-1 ee 1-1 3MeHeHI-1R npl-1 X ~ M It ~ e C ­

BOCXOp,I-1T p,nI-1HHOBonOKHI-1CTYIO cjJpaK­ HOCTblO, ynpyroCTblO 1-1 cnoc06HOCTbIO K KOM B03p,efiCT BI-1 I-1 [TeKCT] / Vl .It1 . 5e~HapA 

l.\HIO no 3Ha 4eHI-1RM. paCTRJt<eHI-1IO ; H.A. Bep,epHI-1KOB, B.C. fpOMOB, L<lJ.33KIIC 

- cjJ0pMl-1 pOBaHl-1 e KOpOTKOBOnOKHI-1­ 1-1 np. - Pl-1ra: 3I-1HaTHe, 1972. - 510c. 
CTblX cjJpaKl.\l-1fi npl-1 YBenl-14eHI-11-1 I-1HTeH­ 3. Amac p, peBeCI-1 Hbl ~ BonOKOHAJlH 

CI-1BHOCTI-1 pa3Mona B pesynsrare oruten­ 6yMarl-1 [TeKCT] / E.C. LJaB4aBap,3e, 3.E.IBusonu 
neHI-1R ornensuu x cjJl-16pl-1nn; 5pRHl.\eBa, E.B. faH4apoBa 1-1 np, - M.: 

- I-1cnonb30BaHI-1e cnl-1panbHofirapHI-1­ Kn104, 1992 - 336 c. 
Vlcnonb30BaHI-1e npl-1 pasaone rap­ rypu npenorspauiaer aakonneuae xpuna . 4. TAPPI T 233 cm-95, Fiber length 

HI-1Typbl uosoro nOKOneHI-1 R n03BonReT n pOBep,eHHble I-1CCnep,O BaHI-1R no­ of pulp by classification, TestMethod. ­
npl-16nl-131-1Tb npouecc K«1-1 p,eanbHOMY», 3BOnl-1nl-1 onpenenun, npupcny CTpyK- Atlant a: Tappi press, 1996. 
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