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TPAOMEHT ~ HEPOBHOTbI CMELUINBAHMNA,
JIbHOXJIOMKOBAS  CMECb, JIMHEVIHAS /10T
HOCTb BOJIOKOH, A1/IMHA BOJIOKOH

ObvbekmoM  UCcnedosaHus S815KMCS  MHO20-
KOMNOHEeHMHas npsxa u nonygabpukamsl Npsousie-
Ho20 npou3sodcmaa.

Lleneto pabomsl sensemcs co3daHue cnocoba
OUEHKU 3p@ekmusHOCMU npouecca CMewusaHus
80J10KOH KOMNOHEHmMOo8.

PaspabomaH anzopumm mMoOenuposaHus Henpe-
pbIBHO20 UQEANIbHO20 MHO20KOMNOHEHMHO20 NpPo-
dykma, no38onSUUL OUeHUMb 8aUsHUE JTUHEUHOU
naomHocmu npodykmos, 00U 8/10eHUS pa3HOpPOO-
HbIX KOMNOHEHMO8, CPEOHEL UHelHOU N1oMHoCMU,
O/IUHbI U HEPOBHOMbI N0 OAHHBIM NOKA3aMessIM 80-
JIOKOH pas/iu4dHbIX KOMNOHEHMO8, 3aKOHa pacnpede-
JIEHUSI BOJIOKOH 8 NONEPEYHOM CevyeHUU Ha 2padueHm
HeposHOMbI CMeWUBAHUsi U HeposHomy no JuHel-
Holi n1I0MHOCMU MHO20KOMNOHEHMHbIX NPOOYKMO8.

PazpabomaHa ¢opmyna pacyema epadueHma
Hepo8HOMbI  CMEWUBAHUSI  MHO20KOMNOHEHMHbIX
udeanbHeix NPooyKmMos pas/iu4Ho20 cocmasd, y4u-
Mmel8AWAs CPEOHIO ONUHYy U JUHelHylo naom-
HOCMb 80I0KOH KOMNOHEMO08, Hepo8HOMY No JuHel-
HOU N1I0MHOCMU B8OJIOKOH.

PaspabomaHa ¢opmyna pacyema HepoOBHOMbI
CMewusaHusi 8 ceyeHUUu UOQeanbHo20 08YXKOMNO-
HEHMHOo20 npodykma, y4umsl8arouias JauHelHyH
na0mMHoOCMb NPOOYKMa U 80JI0KOH, Q0/IU 8/10MEHUS
KOMNOHEHMO8 8 CMEeCb, HEPOBHOMY N0 JIUHELHOL
Nna0MHOCMU B0/10KOH.

[posedeHa oueHKa adekeamHoCmu NOMYHEHHbIX
opmyn ¢ ucnonb3osaHueM paspabomaHHo20 aa2o-
pumma, 8 pesynemame Komopoll ycmaHoeneHo, 4mo
OMKJ/IOHEHUE pe3ynbmog MOOeNupo8aHusi om OaH-
HbIX MamemMamuyeckux pacyemos He npesviligem 5
%.

B HacTosllEe BpEMS B YC/IOBMSAX OTEYECTBEHHbBIX
TEKCTUNbHbBIX NPEanpUATMiA paspaboTaH pagd Tex-
HOJIOTMYECKMX NPOLLECCOB NepepaboTKuM KOPOTKOro
JIbHAHOTO BOJIOKHA B CMECU C APYrMMM TEKCTU/b-

ABSTRACT

BLENDING IRREGULARITY, FLAX-COTTON AS-
SEMBLIES, LENGTH FIBER, LINEAR DENSITY FIBER

Limited studies exist related to the short-staple
spinning of flax (Linum usitatissimum L.) and cotton
(Gossypium hirsutum) blends. The objective of this
work was to develop methods for calculating blend-
ing irregularity of multicomponent products on the
basis of linear density and length of fibers, content of
components. The mathematical model for calculating
the continuous multicomponent ideal product was
developed. The relation of the variance-length curve
of the mean linear density and length of the fiber,
the evenness in length and linear density of the fi-
ber was investigated. The formula for calculating the
unevenness mixing was developed. As expected, it
appears that the relative error between the results of
simulation and mathematical calculations does not
exceed 5 %.

HbIMW BOJIOKHAMM MO KApAHOWM CUCTEME MPSILEHUS
X/10MKa. HoBble TEXHONOrMK NO3BONAIOT 3HAUUTENb-
HO PacLUMPWUTb aCCOPTUMEHT TEKCTUIIbHBIX MaTepu-
asnoB, YNYUWUTb UX BHELIHWI BUA U NOTpebUTENb-
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Tabnuua 1 - Mokazamenu, npedsioxeHHbIe 8 KaYecmae Kpumepusi OUEHKU Ka4ecmea cMelusaHus
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CKMe CBOMCTBA.

Tak Kak nonyyeHue nps>ku onTUManbHOM CTPYK-
TYpbl C BbICOKOM MPOYHOCTbIO M HU3KOW OBpPbIBHO-
CTblO B NMPSAEHMM U TKAYECTBE BO3MOXHO TOJbKO
npy paBHOMEPHOM pacrpefeneHnn BOMOKOH pas-
JIMYHBIX KOMMOHEHTOB B HEM, TOYHOCTb J03MPOBAHMS
KOMMOHEHTOB M OQHOPOAHOCTb UX pacnpeneneHus
B CMEeCM OnpeaenstoT KavyecTBO JbHOCOAEpXKaLLen
npsku. Mo3ToMy nosbiweHne 3pheKTMBHOCTU CMe-
LUMBAHWUS HEOAHOPOHbIX BOJIOKOH SBASETCA OLHUM
M3 HaMpaB/ieHUIM COBEPLUIEHCTBOBAHMS TEXHONOMMM
NPOM3BOACTBA IbHOCOAEPXKALLEN MPSKM.

[ins oueHkM KauyecTBa nepemellnBaHUS KOMMO-
HEHTOB CMECU Pa3NYHbIMKM aBTOPAMM MpenJsioxe-
Hbl KpuTepuu [1], npeactaBneHHble B Tabnuue 1.

BbilwenepeuncneHHble nokasaTenu MMeKT psa,
He[0CTaTKOB:

- Ang pacyeta Ko3dpduumeHTa HeOQHOPOA-
HOCTU U MHTEHCMBHOCTM Cerperaumm Mcnonb3yetcs
TONbKO K/IKOYEBOM KOMMOHEHT, YTO HE AaeT NOSHOM

-BY

log(S,/S)

B, - AOnA KNOYEBOrO KOMMOHEHTA B
i - npobe; IE - CpepHas [LoNS KNHYeBOro
KOMMOHEHTa;
n — KOJIM4ecTBo npob;
S - “3MepeHHoe cpefHee KBaapaTUyeckoe
OTK/IOHEHUWE 10U KHOYEBOTO KOMMOHEHTA

S - n3MepeHHoe CpeaHee KBaapaTMyeckoe
OTK/IOHEHME [0/I1 KNOYEBOr0 KOMMOHEHTA;
Sy S, — CpenHee KBaapaTUyeckoe
OTK/IOHEHME [0/IM K/KUYEBOrO KOMMOHEHTa
ANA COBEPLIEHHO HECMELaHHOM CMeCH 1 npu
MaeanbHoM CMeLIMBaHWM

U — cpeaHee YMcio NPOU3BOJIbHbBIX TOYEK B
e[lMHULIe pacCMaTpMBaEMOM NoLaam cpesa
npobbl;

r, = KpaTyailee pacctosHue Mexay
YacTULAMM KOMMOHEHTOB; K — YMCNO KNETOK,
Ha KoTopoe pa3buBaeTca paccMaTpuBaeMas
nnowagab;

v, - Hab/loaaemMasn 4yacToTa nosBaeHNs
[-Or0 KOMMOHEHTA; p, - 3alaHHas YacToTa
NOSIBNIEHUSA [-Or0 KOMMOHEHTA

MH(OpPMaLMK O CTEMEHM NepeMeLlnBaHNUS KOMMO-
HEHTOB CMecCH;

- Npu onpeaeneHuu CTemneHu CMeLleHus,
KpWUTEPUS OAHOPOAHOCTU MPUMEHSIKOTCS CNOXKHO
- PaccuMTbiBaEMble TEOPETUYECKME BENNUMHDI (S,
S,), UTO 3aTpyAHSIET NPOLLECC OLEHKM;

- Npwv onpeneneHnu Mepbl HeynopsaoYeH-
HOCTM BbINONHAETCS 6Gonbwon 0bbeM MaTeMaTu-
Yeckux onepawmi, No3ToMy A8 pacyeTa AAHHOrO
nokasarenis Heo6xoAMMO UCNoNb30BaTh IBM.

Hanbonee Wwnpoko Ans oueHKM HEOZHOPOAHO-
CTW MO COCTaBY BOIOKHUCTbIX MaTepuUanoB MCMosb-
3yeTCsl KBagpaTuMyeckass HEpOBHOTAa CMELUMBAHUS,
npennoxeHHas A.l. CeBOCTbSIHOBbIM [2], KOTOpas
Nno3BONSeT y4ecTb HEPOBHOTY MO BCEM KOMIMOHEH-
TaMm, U onpeaensemas no dopmyne

c: ==>c (1)
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rae C, - KO3DOUUMEHT Bapuauuu [0AM j-0ro
KOMMOHEHTa BAO/b MPOAYKTA.

[paaMeHTOM HepoBHOTLI cMewwmnBanus C (L) aB-
NAeTca 3aBMCMMOCTb nokasatens C,,, OT ANMHbI OT-
pe3KoB L, Ha KOTOPbIX NPOM3BOAMTCS pacyeT.

B paborte [3] npoBeaeHO MoAenMpoBaHue wuie-
anbHOro NPOAyKTa M YCTaHOB/EHO, YTO HEPOBHOTA
CMELUMBAHUS KOMMOHEHTOB 3aBUCUT OT JIMHEMHOM
NAOTHOCTM BOMIOKOH KOMMOHEHTOB M 40U UX BNO-
XeHus. [103ToMy npu CpaBHeHWM CTeneHu OfHO-
POAHOCTM BOMIOKHUCTBIX MPOAYKTOB Pa3/MUYHOI0
COCTaBa He0BXOAMMO YYMTbIBATb MPOLLEHTHOE BIIO-
XeHMe KOMMOHEHTOB B CMeCb M UX reomeTpuye-
CKME XapaKTePUCTUKMU.

Llenbto paHHOW cTaTbu sBnsieTcs pa3paboTtka
METOLOB pacyeTa HEepOBHOTbI CMELIMBAHUS wie-
anbHbIX MPOAYKTOB Ha OCHOBaHWM MHGOpMaLMK
0 reoMeTpUYeCcKMX XapaKTEPUCTMKAX BOSIOKOH U
COCTaBe CMeCH, YTO MO3BOSIUT BblpaboTaTh peko-
MeHAaUMM MO MOBbIWEHUO IPHEKTUBHOCTU Tex-
HOMOrMYecKMx MpoLLeccoB NPOM3BOACTBA MHOrO-
KOMMOHEHTHOM MPSKM.

[inga pelweHuns jaHHOW 3aaa4m pa3paboTtaHa Ma-
TeMaTMyeckas MoLeNlb HeNpepbIBHOrO MAEaNbHOIo
MHOTFOKOMMOHEHTHOrO0 MpOAYKTa; MPOBEAEHO WC-
cnefoBaHMeE rpafMeHTa HEepOBHOTbI CMELUMBAHUS
OT CpeaHen NMHEeMHOM NAOTHOCTU U AJIMHbI BOTOKOH
KOMMOHEHTOB; ONpefeneHo BAUSHUE HA BEIUUYUHY
rpagveHTa HepoBHOTbI CMELIMBAHUS HEPOBHOTHI
no ASIMHE U NMHEMHOM MNOTHOCTU KOMMOHEHTOB;
Ha OCHOBAHWWM MOJIyYEHHbIX pe3yNnbTaToB pa3pa-
60TaHa 3aMnupuyeckas 3aBUCMMOCTb A1 pacyeTa
rpagveHTa HEPOBHOTbI CMELLUMBAHMS.

MopenupoBaHne  MHOTOKOMMOHEHTHbIX  BO-
NOKHUCTbIX NPOAYKTOB OCYLLECTBASETCS MO Cneay-
tOLLLEMY ANTOPUTMY:

1. 3apatoTcs BXOAHble MapaMeTpbl: Konuye-
CTBO KOMMOHEHTOB CMECU; JIMHEMHAs MJIOTHOCTb
MOJEeNMpyeMoro nNpoayKTa; XxapakTepuCcTuKu 3ako-
Ha pacnpepneneHus BOSIOKOH KOMMOHEHTOB MO Ju-
HEMHOM MIOTHOCTU; XapaKTePUCTUKM 3aKOHA pac-
npefneneHns BONOKOH KOMMOHEHTOB MO AJIMHE

2. Onpepensietca cpegHee KOMMYECTBO KOH-
LLIOB BOJIOKOH /-Or0 KOMTMOHEHTa B CEYEHUU Mpo-
nykTa no dopmyne
roe T — cpepnHss NMHENHas MIOTHOCTb MPOAYKTa,

N -_TAL
T, L,.100

Bi—Bi

B ()

TeKC; T, — CPeaHas JIMHenHas NAoTHOCTb BOMOKOH
[-Or0 KOMIMOHEHTa, TeKC; L, - CpPeaHas AanHA BO-
JIOKOH /-OTO KOMIMOHEHTa, TeKc; B, — MpoueHTHOoe
B/IOXEHME /-Or0 KOMMOHEHTa, 3alaBaeMoe Mo pe-
uenTy, %; AL — AMCKPETHOCTb ONpeaeNieHns CoCTaBa
npoaykTa

MNpv paHHOM cnocobe MoLenuMpoBaHMs NPOAYKT
[OCTUraeT 33aJaHHOM NMHEMHOM MAOTHOCTM NpwU
AnmHe L< 2L .roe L - MakcuManbHas cpeaHss
ANIMHA BONOKOH cMecu. OTpesku anvnHon 2L . B Ha-
yane u KOHLLe MOLLeNMPYeMOro NPOAYKTA He YUYnTbI-
BAlOTCS B pacyeTax.

3. [1na Kaxporo BOMOKHa onpenensercs nu-
HerHas MAOTHOCTb (TBijk) W onAvHa (Lijk) B COOTBET-
CTBMM C MNPUHATBIMU 3aKOHAMW pacrpeneneHus
[aHHbIX XapaKTEPUCTUK, TLe j — HOMep BOJIOKHA B
CeYEeHUU [-0ro KOMMOHEHTA, k- HOMep CeYeHus.

4.  OnpepenseTcs KONMYECTBO BOJIOKOH /-O-
ro KOMMOHEHTa, NepeceKkatoLlee k—oe cevyeHue, nNo
yCNoBMIo:

14

m Bijk

Bijm —
0,ecru L, <m-AL

secau Ly, >m-AL

N &)

roe kK — HoMep ceyeHus, B KOTOPOM pacrofioXeH
KOHeL, aHaIM3MpyeMoro BOIOKHa, m — HOMep ceye-
HUSA NPOAyKTa, npudem meAL < 2L .

[laHHbIe 0 KONIMYeCTBE BOIOKOH, NepeceKatoLwmnx
m-cevyeHue 3anuCbiBAlOTCS B OTAENbHbIA MacCuB
"B,

5. PaccuutbiBaetca dakTnyeckoe npoLeHT-
HOE B/IOXEHME [-Or0 KOMMOHEHTa B, B CeYeHuH
npoaykTta no dopmyne

n
> T

B =L ——100, )

[l n

;J

TJ'H
2. 2. T
i=1

j=1

6. Onpepensetca QakTMyeckas JNIMHENHas
NAOTHOCTb NpoaykTa T no dopmyne

1,=Y31,. ©)

i=1 j=1I

7. [nsa onpeaeneHus rpagueHTa HEpOBHOTDI
cmewnsanua C,, (L) MoaenmMpyembiit NpoayKT pas-
6uBaeTca Ha oTpe3ku anuHon L. Haxopsarca cpen-
HME 3HaYeHWs 10/1E KOMMOHEHTOB B, U NINHENHOM
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NNOTHOCTM NPOAYKTa T, ANS KaX/A0ro OTpeska:

k k
2.8 2.7
ﬂ{_ = j=I i 1,1 ;= f=1 , (6)

R R

roe R — KonnyecTBO CeYeHWUt B OTpe3Ke rpajueHTa.

Mo pe3ynbTataM MOAENMPOBAHUS PaCCUUTbLIBA-
I0TCS OCHOBHble CTAaTUCTUYECKME XAPAKTEPUCTUKM
HEpPOBHOTbI MHOFOKOMMOHEHTHbIX BOMOKHUCTbIX
NPOAYKTOB: CpeAHee KBafpaTUYeCKOe OTKJIOHEHUE
JIMHENHOW MIOTHOCTU O, M AONei KOMMOHEHTOB
04, HEpOBHOTA MO /IMHEHOW nnotHoctn CV, mo
AonM KoMmoHeHTa C, M HEepoOBHOTa CMeLIMBaHUS
Cor

[aHHbIi cnocob MoaennpoBaHMs Mo3BonseT
OUEHUTb BMSAHWE JIMHEWHOM MAOTHOCTM NPOAYK-
TOB, OV BNOXEHWUSI PA3HOPOJHbIX KOMMOHEHTOB,
cpenHen NMHEMHOM NAOTHOCTU, ANIMHbI U HEPOBHO-
Tbl MO JAHHbIM MOKA3aTeNaM BOJIOKOH Pa3NNYHbIX
KOMMOHEHTOB, 3aKOHa pacnpeneneHns BONOKOH
B MOMNEpeYHOM CEYEHUWM Ha FPpafMeHT HEepPOBHOTLI
CMELUMBAHUS U HEPOBHOTY MO JIMHENHOM MIOTHO-
CTM MHOTOKOMTMOHEHTHbIX NPOAYKTOB.

ObbekTOM uCCnenoBaHMa B AaHHOM paboTte
ABNSETCS JIbHOX/IOMKOBAsi NEHTa JIMHENHOW MNNoT-
HocTu 4500 Tekc ¢ BnoxeHnem 50 % NbHSHOMO U
50 % xnonkoBOro BOJIOKHA. [pagMeHT HEPOBHOTHI
CMELNBAHMS PpaCcCUMTbIBANCS Ha oTpeskax oT 1
0o 100 caHTMMeTpoB C warom 2 caHTuMmetpa. Mc-
nonb3oBanacb MOAeNb WAEeanbHOM BONOKHUCTOM
NEHTbI, A1 KOTOPOM KONMYECTBO BONOKOH KaX[o-
ro KOMMOHEHTa B MOMEPEeYHOM CEeYEHUU SBNSAETCS
C/Iy4alHOM BeIMYMHOM, pacnpeneneHHon no 3a-
KoHy lyaccoHa. [ins obecneyeHns OTHOCUTENbHOM
NMOrpeLIHOCTM pacyeTa HEPOBHOTbI CMELMBAHUS He
6onee 0,5 % nposogunocb mogenuposaHue 200
METPOB NIEHTbI C AUCKPETHOCTbIO 1 MM.

NcxopHble faHHble AN MOAENMPOBaHUS Oblin
YCTQHOB/IEHbl Ha OCHOBAHMM aHANM3a pe3y/bTa-
TOB 3KCMEPUMEHTANbHbIX UCCNefoBaHMMI, NpoBe-
[OEHHbIX B MpPOM3BOACTBEHHbIX ycnosuax PYIMTI
«OpLaHCKMA  NbHOKOMOMHAT» NpU  OCBOEHWUM
TEXHO/IOTMYecKoro 006opynoBaHMS MPOM3BOACTBA
NbHOCOAEpXallen NpsXkM MHEBMOMEXAHUYECKUM
Ccnocobom npsaeHus C MCNosib3oBaHWeM o06opy-
nosaHusa dupmbl Rieter (LWseruapus) [4]. YcTaHoB-
NIEHO, YTO B 3aBUCMMOCTM OT MHTEHCMBHOCTU nepe-
paboTKM NMHENHAs NAOTHOCTb JIbHIHOMO BOJIOKHA
T,, HaxoauTca B AnanasoHe ot 0,6 no 1 tekc. [ina

NPOW3BOACTBA JIbHOX/IONKOBOM MPSHKU UCMOMb3Y-
€TCA X/I0MKOBOE BOIOKHO JIMHEMHOM NIOTHOCTH T,
ot 0,15 po 0,19 Tekc.

3aKOHbI pacnpefeneHns NbHSHOMo M XJ10NKOBO-
ro BOJMOKOH MO JIMHEWHOM MAOTHOCTU ObiNM yCTa-
HOBNEHbI HA OCHOBAHWU UCCNEA0BAHUN, MPUBEAEH-
Hbix B paboTax [5, 6]. YCTaHOBAEHO, YTO IMHelHas
NAOTHOCTb BOJIOKOH X/10MKa OMMCbIBAETCS C BbICO-
KOW [OCTOBEPHOCTbIO HOPMaibHbIM 3aKOHOM pac-
npeneneHns ¢ KoapduumMeHToM Bapuaumm 35 %;
JIMHENHas NNOTHOCTb BOJIOKOH NibHA - IOTHOPMalb-
HbIM 3aKOHOM C KO3ddULUMeHToM Bapuaummn 110 %.

PacnpeneneHve NbHSHOrO M X/IOMNKOBOrO BO-
JIOKOH MO ANiMHe 6blI0 MCCNefoBaHO C MUCMOMb30-
BaHueM npubopa USTER FIBROGRAPH 730. Ycta-
HOBJ/IEHO, YTO AJ/IMHA BOJIOKOH X/1I0MKa C BbICOKOM
TOYHOCTbIO OMUCLIBAETCS HOPMAJIbHBIM 3aKOHOM
pacnpegeneHuss  C Ko3@dMUMEHTOM BapuaLmu
33 % W CpegHUM 3HayYeHueM 27 MM; AMHA BOJO-
KOH /IbHa OMMUCLIBAETCS IOTHOPMAasbHbIM 3aKOHOM C
KoadduumneHTom Bapuaumumn 60 %, cpegHas panHa
Bapbupyetcst ot 20 1o 35 MM B 3aBMCMMOCTM OT Xa-
paKTEPUCTUK UCMONb3YEMOr0 KOPOTKOrO BOJIOKHA U
WMHTEHCMBHOCTM NPOLLeCCa KOTOHM3ALUMK.

[ng oueHKN BANSHUS cpepHelr NIMHENHON NnoT-
HOCTM BOJIOKOH Pa3HOPOAHbIX KOMMOHEHTOB Ha
rPaAMeHT HEepOBHOTbl CMELUMBAHUS MNPOBELEHO
MOJENMPOBaHNE BONOKHUCTBIX NEHT C MapameTpa-
MW pacnpeneneHns BOMOKOH, NPeaCTaBleHHbIX B
Tabnuue 2. IanHa XN0NKOBOro BOMIOKHA NPUHMMA-
Nacb paBHOM 27 MM, AJIMHA NIbHSIHOTO BONOKHA — 34
MM.

B pesynbtate MomenupoBaHua MOAy4YeHbl rpa-
(VKM rpaiMeHTa HEpOBHOTbI CMELIMBAHMS KOMMO-
HEHTOB OT CpeaHel NMHENHOM NNOTHOCTU SIbHSAHOIO
BOJIOKHA M XJIOMKOBOMO BOJIOKHA, NOKA3aHHbIe Ha
pucyHkax laun 1l 6.

AHanu3 nonyyeHHbIX [AAaHHbIX MOKasand, 4To
rPafveHT HEepPOBHOTbl CMELUMBAHUS CYLLECTBEHHO
3aBUCUT OT JIMHEMHbIX MJIOTHOCTEN BOJSIOKOH CMe-
LUIMBAEMbIX KOMMOHEHTOB. Icnonb30BaHWe X/10MKo-
BOrO BOJIOKHA C 6onee HW3KOWM NMHERHOW NAOTHO-
CTbH0 HE MPUBOAMT K 3HAUUTENIbHOMY YMEHbLUEHUIO
HEepOBHOTbl CMeLIMBaHMUS, HO COMPOBOXAAETCS
CYLECTBEHHbIM YAOPOXAaHUEM NIbHOCOAEPXKALLEN
npsku. CHUXKEeHWe HEPOBHOTbI CMELUMBAHMS [OMXK-
HO MPOMUCXOOMTb 33 CYET CHWXEHWUS NUHENHOMN
NAOTHOCTU JIbHAAHOTO BOJIOKHA, TaK KaK Mpu 3TOM
NMPOUCXOAUT CHUXKEHWE pPa3HWLbl B JIMHENHbIX
NAOTHOCTSX KOMMOHEHTOB.
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Tabnuya 2 - 3akoHsl pacnpedeneHus AUHelHOU NI0MHOCMU JIbHSIHO20 U X/I0NK0B020 80/10KOH

Xnonkosoe BO/IOKHO

3aKoH pacnpeneneHus HopmanbHblii

XapakTepucTukm MapameTpbl
BOJIOKHA pacnpeneneHus
T, Tekc v, % M o
0,15 33 0,150 0,050
0,17 33 0,170 0,056
0,19 33 0,190 0,063

3aKoH pacnpeseneHus

JIbHSIHOE BONIOKHO
JlorHopmanbHbIi

Xapaktepuctukm MNapamMeTpbl pacnpeneneHuns
BOJIOKHA
T, Tekc v, % u (o}
0,60 110 -0,901 0,894
0,80 110 -0,627 0,891
1,00 110 -0,390 0,880

lpumeyanue: T - nuHeiiHas nnomHocms; CV — HepogHoMa nNo UHelHo NA0MHOCMU;

M - mamemamuyeckoe oxudaHue; O - cpedHee KeaapamuquKoe OMKJ/IOHEeHUE;

u - napamemp macwmaéa; &’ - napamemp Qopmel.

Tak Kak HEpOBHOTA MO SIMHEMHOW MNOTHOCTK Y
Pa3NNYHbIX COPTOB X/IOMKOBOrO BOMIOKHA WU3MEHS-
€TCA HEe3HAUUTENIbHO, TO Ha BEMYMHY HEPOBHOTDI
CMeLWwmnBaHus B 6onbluel cTeneHn 0Ka3blBaeT BUS-
HMEe HeoOHOPOAHOCTb JIbHAHOrO BOJIOKHA. YTOObI
OLLeHWUTb XapaKTep AaHHOM 3aBUCMMOCTH, MpoBeae-
HO MOAENMPOBaHUE rPaaMeHTa HEPOBHOTbI CMELLIU-
BaHMSA NPU PasNMYHOM KO3PdMLMEHTe Bapuauuu
JIbHAAHOTO BOJIOKHA MO JMHENHoW nnotHoctu 80,

Cau(L). %
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110, 140 %. MapaMeTpbl NOrHOPMAILHOTO pacnpe-
[leneHuns ykasaHbl B Tabnuue 3. InnHa XJI0NKOBOro
BOJIOKHA NPUHUManNacb paBHoM 27 MM, ANUHA NbHS-
HOrO BOJIOKHA — 34 MM, CpefHsas NMHeNHas naoT-
HOCTb XJIOMKOBOr0o BOMOKHA 6bina paBHa 0,19 Tekc,
KO3 bMLUMEHT BapMaummn no JIMHENHOM NJOTHOCTH
40 %. Pe3ynbrathl MOAENMPOBAHUS NpeacTaBAeHbl
Ha pUCYHKe 2.

Cou(L), %

1:2 T >,

1.1 —— Tx=10,19 texc

1 Tx=10.17 Texsc

0.9 S e TH=10.15 TERC
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o \\
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0.2 N
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PucyHok 1 - [padueHmel HEPOBHOMbI CMEWUBAHUS, NOSYYEeHHbIE 0J11 JIbHOX/I0NKOBOU JIEHMbI, NpU PA3/TUYHbIX
3HayeHusix cpedHell AUHelHOU NI0MHOCMU JIbHSHO20 BOJIOKHA (0) U X/10NKOB020 8010KHA (6)
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Tabnuya 3 - [Napamempsl pacnpedeneHusi TUHEUHOU
NJI0MHOCMU JIbHSHO20 B0/I0KHA

XapakrepucTuku MapameTpbl
BOJIOKHa pacnpeaenexuns
T, TeKC v, % u o’
0,60 80 -0,790 0,695
0,60 110 -0,901 0,894
0,60 140 -1,062 1,053

[onyyeHHble 3aBUCMMOCTU CBUAETENLCTBYIOT O
TOM, YTO MOBbILIEHNE HEPOBHOTbI JIbHAHOFO BOJIOK-
Ha MO IMHEMHOM NIOTHOCTM NPUBOAMUT K yBENUYe-
HUIO TPaIMEHTA HEPOBHOTLI CMellMBaHus. MNpuyem
CTeneHb BAUSHUS AAHHOrO napameTpa COMOCTaBu-
Ma C B/IMSIHWUEM JIMHEMHOM MNAOTHOCTU JIbHAHOIO
BOJIOKHa.

12
Cou(L), %0
(L). 1 — — CVen=80%
* — CVEn=110%
-~
08 M~ * - CYen=140%
-~
~ >.
-~ ~
06 ~ <
~
~ >,
04 ~,
~ - ~
~ — S .
02 SN ==
-—-
a

PucyHok 2 -[paduaHm Hepo8HOMbI CMEWUBAHUS, NO-
JIY4EHHbIU 018 JIbHOXI0NK0BOU IEHMbI, NpU paiuy-
HbIX 3HAYEHUSX KO3 @uuueHma eapuayuu 1bHIHO20
80J10KHA

[ns onpeneneHns BAAHWUS LNUHbI BONIOKOH HA
rpafMeHTa HEPOBHOTbI CMEeLIMBAHUS KOMMOHEHTOB
NpoBeAEHO MOLENUPOBaHME BOJSIOKHWUCTbIX MpO-
LYKTOB MpW MOCTOSIHHOM ANMHE BOJIOKOH XJIOMKa,
paBHOM 27 MM, NOCTOSIHHOM JIMHENHOW MAOTHOCTU
0,19 Tekc; nanHe BONOKOH NbHa 20, 27, 34 MM, nu-
HerHon nnotHoctn 0,6 Tekc. Pe3synbratel Mopenu-
pPOBaHMs NOKa3aHbl Ha pUCyHKe 3.

YCTaHOBNEHO, YTO yBEMYEHNE AJIMHbI BOIOKHA
NPUBOAMUT K MOBbLILEHWIO FPAJMEHTA HEPOBHOTHI
CMELUMBAHMA HA ANIMHbIX OTpe3Kax (npu L > L)). 310
CBSI3aHO C YMEHbLUEHWEM KONMYeCTBa KOHLLOB BO-
JIOKOH B CEYEHWUM NPOAYKTA U CHUXKEHMIO €ro 0fLHO-
POAHOCTM NO cocTaBy. Ha KOPOTKMX OTpe3kax (npw
L < L,) rpadvkn CTpeMATbCS B TOUKY, COOTBETCTBY-

fOLLY0 HEPOBHOTE CMELUMBAHMS MAEANBHOMO Npo-
[yKTa B nonepeyHoM ceveHmu (L = 0).

[ina onpeneneHus rpafiMeHTa HEPOBHOTbI CMe-
LUMBAHUS KOMMOHEHTOB OT HEPOBHOTbI MO AJIUHE
BOJIOKOH MpPOBELEHO MOAENMPOBAHUE MPU LSIUHE
BOMIOKOH 27 MM U HepoBHoTe 0 — 40 %, nuHelHOM
nnotHoctn xnonka 0,19 Tekc u nbHa 0,6 Tekc.

B pe3ynbrate aHanM3a MOAYyYEHHbIX [AHHbIX
YCTQHOBJ/IEHO, YTO HEPOBHOTA MO AJIMHE BOJIOKOH
He 0Ka3blBAET BAMSIHWS HA TPaAuMaHT HEPOBHOTHI
CMeLnBaHUs (pasMumsi B BeIMYMHE JAHHOTO No-
KasaTens [Ans CMOLENMPOBAHHbIX 0Opa3LOB He
npesbiwatot 1,5 %).

1 .

Cau(L). % 09 §\:\ — — Li=34mm
0.8 \ — 1= 27 M
0.7 &\ La= 201
0.6 .
0s AN
04 N
0:3 \‘\
02 NS -
0.1 ™~
1 125 15 175 2 225 25 275 3 Lgwl)

PucyHok 3 —[paduaHm Hepo8HOMbI CMEWUBAHUS, NO-
JIYHeHHbIU 0718 JIbHOXAI0NK0BOU JIeHMbI, Npu pas/iuy-
Holi cpedHeli 01UHe 80/I0KOH KOMNOHEHMo8

Ha ocHoBaHMM 06paboTKM pe3ynbTaToB NpoBse-
[LeHHbIX 3KCNepuMeHTOB pa3paboTaHa dQopmyna
pacyeta rMnoOTETUYECKOrO FpaguMeHTa HepoBHOTbI
CMeLWmnBaHMs C UCNoNb3oBaHMeM Gopmynbl bperun
019 pacyeTa rpagmMeHTa HepOBHOTbI MO JIMHENHOM
NAOTHOCTH [7]:

L -
C.,(L)=C,(0) [1=—=—,npu L >Icp
: : 3:-1,

(7)

z.“' &
Lﬂﬁpuo <L<lcp
»'\_L_

rae C,,(0) - HepoBHOTA CMEWMBAHWUA B CEYEHUM
NPoAyKTa; [, — CPEAHAS ANMHA KOMMOHEHTOB CMe-
cu; L — AnvHa 0Tpe3KoB HEPOBHOTbI CMELIMBAHMS.

CoemectHo ¢ KapneHeii A.M. n Bepbuukow H.I1.
paspaboTaHa dopMyna pacyeta HepOBHOTbI CMe-
LMBAHWS B CEYEHWUMU MAELANBHOrO ABYXKOMMOHEHT-
HOro nNpoaykTa:
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G O = |+ 2 TR A— B TR 1) - ®)
2-T, NB B
K _14 Ci BbIBOLbI
roe 100* - nokasaTelb HepOBHOTbI MO Jin- 1. PaspabotaHa MaTtemaTuuyeckas MoAenb
HEMHOM M/IOTHOCTM /-OT0 KOMMOHEHTa; T, - IMHEN- MHOTFOKOMMOHEHTHOrO0  BOJIOKHUCTOrO  MPOAYKTA,
Has MIOTHOCTb NPOAYKTa; B, - AONS BIOXEHUA i-0r0 No3BONIAOLWASA OLEHUTb BIUSHWE JIMHEWHOM NNOT-
KOMMOHEHTa; T, — JIMHEeNHas MNJIOTHOCTb BOJIOKOH HOCTU MPOAYKTOB, AONU BIOXEHWUS PAa3HOPOAHbIX
i-oro KoMmnoHeHTa; C,; - KO3pdULMEHT Bapraumu KOMMOHEHTOB, CpeHEN IMHEHOM NAOTHOCTH, ANU-
Mo JIMHENHOM NIOTHOCTU BOMIOKOH /-Or0 KOMMOHEH- Hbl U HEPOBHOTbI MO AAHHbIM NOKa3aTeNsIM BOTOKOH
Ta. Pa3NMYHbIX KOMMOHEHTOB, 3aKOHA pacnpeneneHus
[na oueHkM norpewHoCcTM paspaboTaHHOM BOJ/IOKOH B MOMEPeYHOM CEYEHUM Ha TpaaMeHT
dopmynbl (7) NnpoBeseHO MoOAennpoBaHMe rpaau- HEpPOBHOTbI CMELUMBAHUS U HEPOBHOTY MO JIMHEN-
€HTa HEPOBHOTbI CMELIMBAHUS ABYXKOMMOHEHTHbIX HOW NNIOTHOCTM MHOTOKOMMOHEHTHbIX MPOLYKTOB.
NpOAYKTOB MpU J0/1€ BNOXEHUS KOMMOHeHToB 10 — 2. YCTaHOBNEHO, YTO YBEMYEHUE CpefHew
90 %, nuHernHoM nnoTHocTn BonokoH 0,12 — 1 Tekc, JINHEWHOM MNOTHOCTU, HEPOBHOTbI MO JIMHENHOM
HepoBHOTE MO JIMHEWHOM NAOTHOCTU BONOKOH O - NAOTHOCTM, CpeAHEeN AJIMHbI BOTOKOH KOMMOHEHTOB
110 %, cpenHelt onvHe BONOKOH 20 — 34 MM. NpMBOAUT K POCTY rpagveHTa HEPOBHOTbI CMeLUU-
[padvkM rpafMeHTa HEepoBHOTbI CMeLluMBa- BaHWS, HEPOBHOTA MO AJIMHE BOIOKOH HE OKa3blBa-
HUS NeHT pasnuuHoro cocrasa (7, = 0,8 Tekc, €T CYLLeCTBEHHOr0 BAUSHUS Ha rPagMeHT HEPOBHO-
T,, = 0,19 Tekc), nony4eHbie no gopmyne (7) 1 npu Tbl CMELIMBAHMUS.
MOJLEeNMpOBaHMU HEOAHOPOLHbIX MPOAYKTOB, Npes- 3. PaspaboraHa dopmyna pacueta rpa-
CTaBNEHbI HA PUCYHKe 4. [MEHTa HEpPOBHOTbl CMEeLIMBAHUS WAEANbHOro
B pe3ynbrate npoBeaeHHbIX WCCNEAO0BaHMM MHOFOKOMMOHEHTHOrO MPOAYKTA, Y4YMUTbIBaKOLLAS
YCTAHOBNEHO, YTO OTK/IOHEHWE pe3ynbLToB Moje- CPELHIO LNMHY U NIMHEMHYI0 NIOTHOCTb BOIOKOH
JIMPOBaHMS OT [aHHbIX MaTeMaTUYeCKMUX pacyeToB KOMMOHETOB, HEPOBHOTY MO JIMHEWHOM MIIOTHOCTM
He npeBblwaeT 5 %. yto noaTeepxaaet ahdeKkTUB- BOJIOKOH, [10/11 BNIOXKEHWS KOMMOHEHTOB B CMECh.
HOCTb MCNOJIb30BAHMS AAHHOM HOpPMYbI.
. Cem(L), % " Cau(L), %
’1 — dopuvia 1i1 1 — Qopmyna
1 ke P1=0.1 MOIeTMpORaHIe 1 ": P1=0.9 ¢ MOOEIMpOBaHME
16 | /B120.2 09 \
14 /P03 08
12 X (P1=04 0.7
0.6
0,3
04 -
0,3
02
0 ; ; : . L0l ; ; . . .
0 200 400 600 800 1000 0 200 400 600 200 1000
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PucyHok 4 - [padueHm Hepo8HOMbI CMewusaHusi NPodyKmos pasau4yHo20 coCmasa
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