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Obvekmom uccnedosaHus Si81ssemcs  Npouecc
ucmeydeHus 853KoU HecHuMaemol HudKocmu yepes
naockoe wenegoe omeepcmue nod delicmeuem Ccus
2Uudpocmamuyeckozo 0asseHus.

Llensto pabomesi siensiemcs: onpedesneHue 0CHO8-
HbIX 3aKOHOMepHocmell ucmeyeHus: uUodKo20 Nnosu-
Mepa Yepe3 noCcKoe ujesesoe omseepcmue u onpede-
JIeHue 83auMoCBs3U Mexody CKOpOCMbO UCMeYyeHus,
2udpocmamuyeckum 0asseHueM U 2eoMempu4ecku-
MU napamempamu naockod wenu.

YcmaHosneHo, 4mo u3MeHeHue CKopocmu meye-
HuS 8a3Kol HecxumMaemMoUl udkocmu npu A1aMuHap-
HOM pexuMe noo4uHsemcs napabosuyeckoMy 3d-
KoHy. [pusedeHHble aHanumuyeckue 3agucuMocmu
nosegosistom onpedenums 8euyuHy eudpocmamu-
yeckoz20 0aenieHUs 0 obecnevyeHus Heobxodumol
npou3800UMeabHOCMU U MOJIUUHbI NOKPbIMUS NpU
npou3sodcmae pasauyHbiX UCKYCCMBEHHbIX Mame-
puanos.

BBEOEHWE

Mpyv nNpou3BOACTBE Pa3NUYHBIX MHOIOCION-
HbIX MaTepuanoB (060eB, MCKYCCTBEHHbIX KOX)
LUIMPOKO TMPUMEHSETCA paKenb, KOTOPbIM npea-
cTaBnsieT coboi yCTPOWCTBO C MIOCKOM LLENbH,
yepes KOTOpPOe MPOUCXOAUT UCTEYEHUE XUOKOCTU
nog [OencTBMEM TMAPOCTAaTUUECKOrO [ABNEHUS
Ha HenpepbIBHO [ABMXYLLYCS MOBEPXHOCTb WM
OCHOBY.

TexHonornueckue pexumsbl, obecneymsaroLime
KayeCTBEHHOE HaHeceHue, YCTaHaBMBAKTCS WK
3MMMUPUYECKM, UM HAQ OCHOBE METOL0B MaTeMATH-
4ecKoro nAaHUMpOBaHMS MHOTOMAKTOPHOrO 3Kcne-
pUMeHTa.

[lo HacToslLero BpeMeHu OTCYTCTBYET aHanu-
TUYeckas 3aBMCMMOCTb, MO3BONAKOWAN HA CTaauM
NPOEKTUPOBAHMS ONpeaensTb TeEXHONOrm4yeckme u
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ABSTRACT

LAMINAR FLOW, SLOT, FLOW VELOCITY ( W
FLOW SPEED), HYDROSTATIC PRESSURE, VOLUME
FLOW

The authors have examined the reqularity of
changing liquid polymers flow velocity through a
flat hole when multilayered composite materials are
produced. The analytic dependence of hydrostatic
pressure and its geometrical parameters allowing to
define the liquid polymers flow velocity and flow line
capability for the production of different multilayered
composite materials are obtained.

reoMeTpUYeckMe mapaMeTpbl pakens npu npowms-
BOACTBE pa3/IMyuHbIX MaTepu1asnos.

Llenbto paboTbl sBnseTcs onpeneneHne oCHOB-
HbIX 3aKOHOMEPHOCTEWM WCTEYEHMS XKMIOKOro Mo-
JIMMEpa yepe3 MJIOCKOE LENEBOE OTBEPCTUE U
onpeneneHne B3aMMOCBA3M MEXAY CKOPOCTbO MC-
TEYEHMS], TMAPOCTATUYECKMM OABNEHUEM U FTEOMET-
pUYeCKMMM NapaMeTpaMu MI0CKOM LWenu.

MOCTAHOBKA 3AAYM

PaccmMoTpuM  ycTaHOBMBLUEECS  lAMUHAPHOE
[BUXXEHME BSA3KOrO HECXKMMAeMoro nonaumepa B
MIOCKOM 3330pe pakens TONWMHON O, WMPUHOW b
(pucyHok 1) 1 pnuHoi L.

Beenem cucremy koopamHat ZOX 1 0603HaunM:

P, - paBnenune Ha NoBepxHOCTM pe3epsyapa C
NoAMMEPOM; p - MNOTHOCTb nosiumepa; H - reo-
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x| P.=const

o 7

PucyHok 1 — Cxema dsuxeHUs noaumMepa 8 niaockoM 3a3ope pakens

MeTpuyeckas BblCOTa OT MOBEPXHOCTU pe3epByapa
no ocn OX; h, - Tekywas KoOpAMHaTa CKOpPOCTH
V. V,, - CKOpOCTb ABMXEHWS MaTepuana, Ha KoTo-
PYI0 HaHOCMTbCA nonumep; V. - Tekyulas CKOpoCTb
LBWXEHUS nonnMepa.

JlaM1HapHoe TeueHWe XMOKOCTW B 3a30pe pa-
Kens aBNseTcs CA0MCTbIM, MO3TOMY COCTaBNsOWME
ckopoctn V, u V, pasHbl Hy/wo. Pewenne 3agaun
Mo OMpeLeneHWt0 3aKOHA M3MEHEHMSt CKOPOCTU
V, noa neictemeM ruapoctaTMyeckoro AasneHus
(P,+p, gH ) = const BbinonHAeTCa B AiBa 3Tana.
Ha nepsoM 3Tane 6yneM paccMaTpuBaTh ABUXKEHUE
YXKMAKOCTHOIO MosMMepa nog, AeUCcTBUEM TMAPOCTa-
Tmyeckoro naenenua ((P,+p. gH )= const) npu
ycnosuu, yto V= 0. Ha BTOpoM 3Tane y4TeMm 3Ha-
YeHue ckopoctu, ¥V, cuntasq, 4to eé namMeHeHue no
TO/ILLMHE paKens UMeEeT IMHEWMHbIN XxapakTep.

Torna npwu ycnosun V= 0, ckopoctb V= 0

PaBHoMepHOE  namMuHapHoe  TeyeHue  Oy-
[eT BbINOAHATLCA MNpW  YCIOBUMK Fﬂ > F,
roe f‘}=—p§dl4 [1].
dh

YpaBHeHWe paBHOMEPHOrO TAMUHAPHOTIO Teye-
HMS BA3KOrO HEC)KMMAeMOro noaumepa, B Npoek-
UMK Ha ocb OX nmeeT BUA:
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av,
(B + pugH, ) b2 —ps =X, (1)

roe S =1 * b nnowanb NaMMHAPHOTO CNOS Ha Fy-
BuHe (BbicoTe) h,; p — AMHaMMyecKas BA3KOCTb Mo-
numepa (Ma - c).

CyyeToM 31010 3HaYeHue S ypasHeHue (1) nme-
€T BUA;

dV.

—=.
dh

(2, + p,.gH,) b >—ulb

Paspensas nepemeHHble, anddepeHumnansHoe
ypaBHeHue (2) uMeeT BUA:

e (2, +p,.gH,) hdh .
2

MHTerpupys, nonyunm

©)

__(Btpuen) B

v
X 24

#. 4)

MocTosiHHYO MHTerpupoBaHust C Haioem wm3
rPaHUYHbIX YCIOBUMN.
Mpu 4, =+£; V, =0,Toraa
=X
2
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P +p, el )8t
C=( )+ PuH,) . (5)
8ul
Moacraensis 3HaueHne C B ypaBHeHue (4), no-
NYYnM

2 2
Py = %(ﬂ +p,.8l,)- f—;‘(ﬂ. +p,.gH,) (6)

nnu

Vy = (m;’ngHf)(az —a?) O

MakcumanbHoe 3Hauenne ckopoctn V, =V
max

Bynet npu h, = 0,70 eCTb B LLEHTPE XMBOIO Ceve-
HMA NoToKa

V - (R} +ngHr) o° ) 8)

X max 8[[1

YpaBHeHME 3aKOHa M3MeHeHus ckopoctn V.
MOKa3bIBAET, YTO CKOPOCTb MCTEYEHUS XKMAKOTO BA3-
KOro HeCXKMMaemoro nonauMepa uMMmeet napabonu-
4ecKkuit xapakTtep (pUCyHOK 2).

Vep

VW{?X

e
< =

T
1 —=

M

X

PucyHok 2 - Xapakmep ucmeyeHus 853K020
HecwuMaemo20 noaumepa

CpenHee 3HayeHMe CKOPOCTW, MO TEOpEME O
cpefHeM paBHO

1|I i =(R¢+Pm§'qr) &° ) 9)

I e
max o Iﬁfﬂ

qv=5

PaCCMOTpMM OBWXXEHUE XMOKOIo HeECOKUMae-
MOro noaMMepa B NJIOCKOM 3a30pe pakend TOJ1IbKO
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npu Hanuumm V, (p1cyHok 3) (BTopoii 3Tan).

Z
r\l‘ _,."3 \\\ Vx.f'
‘%Ia. i ——— X
\2\1 A 1'_4:;"-*--_-\;%”

PucyHok 3 - [IguxeHue wudkocmu 8 N0CKOM 3a30pe
pakens

V. — TEKYLLEE 3HaYEHME CKOPOCTH B MPOEKLMM Ha
ocb OX npw ckopoctn matepuana V. U3 ycnosus
nofo6us ckopocTen, Moy4nm

- (0.56 J_; Y B, 10)

CpenHee 3HaveHune ckopoctn V, = VMCP bynet
npu h, =0, VMCP =05V,

3aKOH U3MEHEHMSI CKOPOCTM TEYEHUS KMIKOTO
BSI3KOTO M HECKMMAEMOro MoauMepa Npu pakenb-

HOM cnocobe HaHeceHus, byaeT UMeTb BUA:

V= %ﬂ)(gl _4;,:)4. LZM*) (17)

MakcmMmanbHoe 3HavyeHue CKOpoCTH

p NBF BB

Xmax BM Ll - (12)

CPED,HGE 3Ha4YeHMne CKOpPOCTHU TEYEHUA XKNOKOI0

HECOKMMAEMOro B43KOro nonnMMmepa paBHo:

. _Btp.st,) s

+0,5V,, 13
” 16l = =

BennunHa obbeMHOro pacxona npu pakeabHOM
cnocobe HaHeceHUs nonnuMmepa paBHa:

=V, ' o, (14)
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rne @ =06 * b - nnowanb >KMBOro Ce4YeHUs NoToKa
XMAKOro nonamnmMepa.
Cyyetom (13) nonyunm

P +p, gH,) S
Q= (£ + pucst,) +0,5V, |-8b, (15
16
roe ch = V,, — CKOpOCTb TpPaHCMOpTMPOBaHMs
mMaTtepunana unm CekKyHaHad npou3BoOgUTENbHOCTD,
(M/c).
MaccoBbIf pacxof paBeH:
(P, +p.gH,) 5°
T el Ll TV
2,=0-p. ] +0.5V, |-p, 8. (16)
3AK/IIOYEHME

YpaBHeHue (16) no3sonseT pewaTtb psj TEXHO-
norumyeckux 3agady. Hanpumep, npu 3agaHHoM pac-
xoae @ nmn @, U3BECTHOM KOHCTPYKLIMW paKens, To
€CTb U3BECTHbIX €ro reoMeTpMUYeckMX napaMeTpos;
3Has TMM MOJMMEpa W €ro BSI3KOCTb, OMPEAeUTb
CKOPOCTb TPaHCMOPTUPOBaHua V, , Ans nonyyeHns
3alaHHOW TOMLWMHBI NOKPbITUS O.

[lna peanbHOro TeXHOMOMMYECKOro npouecca
npou3BoACTBA MaTepuana c MBX mokpbiTeM Ha
TKaHEBOW OCHOBE OMpefenuM BeAUYUHY MApo-
cratyeckoro Hanopa P, + p. gH_no 3agaHHon
npoussoauTenbHoctn IT = Vv ToNwWwmMHe NoKpbi-
T!s 6. BHauyane onpenennm MaccoByto Npou3BOAM-
TeNbHOCTb N0 hopmyne

Q,=V,*6-b-p,. (17)

N3 dpopmynbl (16) onpenenvm BenMUUHY ruapo-
CTaTMYeCcKoro Hanopa:

B+p,gH, = IM[ &

=08 . 18
52 pﬂ‘% M‘J ( )

Mpu P, = P, n3 dopmynbl (18) onpenenum se-
JIMYMHY TMAPOCTATUYECKOTO LABNEHUS:

16,

MpoBeneM pacyeTt U onpeLenv M BENUYMHY CTON-
0a XnoKocTu.
McxopoHble gaHHble AN pacyeta:
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e [OMHAMMYyeckas BA3KOCTb Monumepa Ans
NMpOW3BOACTBA BOAOOrHETEPMOCTOMKMX MaTepua-
nos p =27,1+10*MNa-c;

e NIMHeNHbIN pa3mep pakensa I =0,0025 m;

e 00beMHasg NIIOTHOCTb MpU HeobXoAMMOW
AMHaMuyeckoit Baskoctu p = 390,1 kr/m%;
e yCKOpeHue cBoboaHoro

g =9,81 m/c%
e TOAWMHA HaHocuMmoro cnost 6 = 0,0003 wm;
e lwupuHa pakena b =1,55 m;
e CKOpOCTb TPaHCMOPTUPOBAHMS
vV, =035 m/c
O6beMHas NpoM3BOAUTENBHOCTb

nageHus

Q,= 0,35-0,0003 - 1,55 - 390,1 = 0,06 «r/c.

BennumHa BbICOTbI CTONOA XKUAKOCTU:

H = 16-27.1- 107 - 0,0025
r 390,1-9.81-0,0003°

006 =
.(m—aj-ﬂ,b): 0,49, M

MonyyeHHble pe3ynbTaTbhl pacyeTa BEWUYMHDI
ctonba rmapoctatudeckoro aasnexua H_ = const
nepenaHbl Ans NPOM3BOACTBA HA NPOM3BOACTBEH-
HOM YHWTapHOM npeanpusTm «fomenbobomu» (AKT
BbIMYCKa OMbITHO-MPOMbILWIEHHOM NapTUM MaTepu-
ana Bepxa C MOMMMEPHbLIM MOKPbITUEM (KOMBOUHM-
pPOBAHHOIrO MaTtepuana C MOJSIMMEPHbIM MeTasn-
3MpOBaHHbIM NokKpbiTuem) ot 05 ceHTabps 2013 ).
Bbicota cTonb6a monuMmepa B peanbHbiX YCNOBUSAX
npu Npou3BOACTBE KOMOMHMPOBAHHOIO MaTtepua-
Na C NoSMMEpPHbIM METaNIM3UPOBAHHBIM MOKPbITH-
eM coctasnset 0,5 m.

[onyyeHHOe 3HaYeHWe BbICOTbI CTONOA XMAKO-
CTW, peanu3syemoe Ha Npou3BOACTBE, COOTBETCTBYET
BbICOTE CTON6a NOSMMeEpa, YTO CBMAETENbCTBYET O
LLOCTOBEPHOCTU NPUBELAEHHbIX UCCIIELOBAHUIA.
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