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Obvekmom uccnedosaHus si81siemcs  Npouecc
ucmeydeHus 853KoU HecHuMaemol HUOKOCmMuU Yyepe3
naockoe wenegoe omsepcmue nod delicmeuem Ccus
2Uudpocmamuyeckozo 0asneHus.

Llensto pabomesi siensiemcs _onpedesneHue 0CHO8-
HbIX 3aKOHOMepHocmell ucmeyeHus: #uodKo20 Nosu-
Mepa Yepes naoCKoe ujesesoe omeepcmue u onpede-
JIeHue 83auMocBs3Uu Mexody CKOpOCMbio-LCMeyeHus,
2udpocmamuyeckum 0asseHueM U 2eoMempu4ecku-
MU napamempamu naockod wenu.

YcmaHosnieHo, 4mo u3MeHeHue CKopocmu meye-
HUS 8a3Kol HecxumMaemMoUl Uudkocmu npu 1aMuHap-
HOM pexume noo4uHsemcs napabosuyeckoMy 3d-
KoHy. [pusedeHHble aHanumuyeckue 3asucuMocmu
no3gossitom onpedenums 8euyuHy eudpocmamu-
ueckoz20 0assieHUs 0 obecnedyeHus Heobxodumol
npou3800UMeabHOCMU U MOJILUHbI NOKPbIMUS NpU
npou3sodcmae pas/auyHbiX UCKYCCMBEHHbIX Mame-
puanos.

BBEOEHWE

lpn npou3BOACTBE Pa3/MYHBIX MHOFOCIOM-
HbIX MaTepuanoB (060eB, WMCKYCCTBEHHbIX KOX)
WMPOKO MPUMEHAETCS paKenb, KOTOPbIA Mpea-
cTaBnseT coboi yCTPOMCTBO C M/IOCKOM LLENbH,
yepe3 KOTOpPOe NMPOUCXOLUT UCTEYEHME KUAKOCTU
noa AencTBMEM TMAPOCTAaTMYECKOro AaBfieHus
Ha HenpepbIBHO ABMXKYLLYHOCS NMOBEPXHOCTb MU
OCHOBY.

TexHonormueckme pexumsl, obecneyvBaroLme
KauyeCTBEHHOe HaHeceHwue, YCTaHaBAUBAKTCA WM
3MMNUPUYECKH, UM HA OCHOBE METOA0B MaTeMaTu-
4eckoro nAaHUMpOBaHMS MHOTOMAKTOPHOrO 3KCne-
pYMeHTa.

[o HacTosiLero BpeMeHW OTCYTCTBYET aHanu-
TMYEeCcKas 3aBMCMMOCTb, MO3BONAIOWASA HA CTaaMK
NPOEKTUPOBAHMS ONpeaensTb TeXHONormyeckme u
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YOK 677.4

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 Pas/IMyHbIX MaTep1asnos.

Llenbto paboTbl aBNseTCs onpeneneHne oCHOB-
HbIX 3aKOHOMEpHOCTEl MUCTEYEHUS XKMAKOro Mo-
NMMepa 4Yepe3 MJIOCKOE LENEBOE OTBEPCTUE U
onpeaeneHne B3aMMOCBA3M MeXay CKOPOCTbio MC-
TEYEHMS], TMAPOCTATUYECKMM LABNEHUEM U.TEOMET-
pUYECKMMM NapaMeTpaMu MI0CKOM LWenu.

MOCTAHOBKA 3AAYM

PaccmMoTpuM  ycTaHOBMBLUEECS  TAMUHAPHOE
[BUXXEHME BSA3KOrO HECXKMMAeMoro nonaumepa B
MAOCKOM 3330pe pakens TONWMHOM O, WMPUHOW b
(pucyHok 1) 1 pnuHoi L.

Beenem cucremy koopamHat ZOX 1 0603HauUM:

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

o 7

PucyHok 1 — Cxema d8ueHUS noaumMepa 8 naockoM 3a3ope pakesns

-—

MeTpuyeckas BblCOTa OT MOBEPXHOCTU pe3epByapa
no ocn OX; h, - Tekywas KOOpAMHATA CKOPOCTH
V. V,, - CKOpOCTb ABMXEHWS MaTepuana, Ha KoTo-
PYI0 HaHOCMTbCA nonumep; V. — Tekyulas CKOpOCTb
LBWXEHUS nonuMepa.

JlaMuHapHoe TeueHWe XMOKOCTM B 3a30pe pa-
Kens aBNseTcs C0MCTbIM, MO3TOMY COCTaBNsHOLME
ckopoctn V, u V, pasHbl Hy/wo. Pewenne 3apaun
Mo OMpeLeneHWtd 3aKOHA M3MEHEHMSI CKOPOCTU
V, noa neictemMeM ruapocTaTMyeckoro AasneHuns
(P,+p, gH ) = const BbinonHAeTCA B AiBa 3Tana.
Ha nepsoM 3Tane 6ynemM paccMaTpuBaTh ABUXEHUE
YKMAKOCTHOIO MoiMMepa nog, AeUCTBUEM TMAPOCTa-
Tmyeckoro naenenua ((P,+p gH )= const) npu
ycnosun, yto V= 0. Ha BTOpoM 3Tane y4TeMm 3Ha-
YeHune ckopoctu, ¥V, cuntasq, 4to eé namMeHeHue no
TO/ILLMHE PaKens UMeET IMHEWHbIN XxapakTep.

Torna npw ycnosun V= 0, ckopoctb V= 0

PaBHoMepHOE  naMuHapHoe  TeyeHue  Oy-
[eT BbINOAHATLCA MNpWU  YCIOBUMK Fﬂ > F, ,
roe F(=—deI4 [1].
dh

YpaBHeHWe paBHOMEPHOrO NAMUHAPHOTIO 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).

C yyeToM 37010 3HaYeHue S ypasHeHue (1) nme-
eT BUA;

dV.

—=.
dh

(P + p,.gH,) b >—ulb

Paspenss nepeMeHHble, auddepeHumanoHoe
ypaBHeHue (2) umeeT BUA;:

e (2, + pgH,) hdh .
2

NHTerpupys, nonyymm

©)

__B+per )i

v
X 24

#. (4)

MocTosiHHYO MHTerpupoBanHus C Hagem w3
rPaHUYHbIX YCIOBUMN.
Mpu 4, =+£; V,=0,7Toraa
=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

iy = (m;’ngHf)(az —a?) O

MakcumanbHoe 3Havenne ckopoctn V, =V
max

Gynet npu h, = 0,70 eCTb B LIEHTPE XMBOIO Ceve-
HMS NoToKa

(P, +p,.8H,) o
VXmax = )
81d

YpaBHeHMe 3aKoHa W3MeHeHus ckopoctu V.,
MOKa3bIBAET, YTO CKOPOCTb MCTEYEHUS XKMAKOTO BA3=
KOro HeCKMMaemoro nonuMepa uMMeet napabonu-
4eckuit xapakTep (pUCyHok 2).

(8)

Vep

VW{?X

¢
< =

T
1 —=

M

PucyHok 2 - Xapakmep ucmeyeHus 853K020
HecHumMaemozo noaumepa

X

CpenHee 3HayeHWe CKOPOCTW, MO TEOPEME O
cpefHeM paBHO

1 : =(R¢+Pm§'qr) &’ ) 9)

IRt Y
164

qv=5 max ? -4

PaCCMOTpMM OBWXXEHUE XMOKOIo HECOKUMae-
MOro nosMMepa B NJIOCKOM 3a30pe paKend TOJIbKO
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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 udkocmu 8 N0CKOM 3a30pe
pakens

V. — TEKYLLEE 3HaYEHME CKOPOCTH B MPOEKLMM Ha
ocb OX npw ckopoctn matepuana V. U3 ycnosus
nofo6bus ckopocTen, Moyunm

_(os5+m) v, 10)
= ]

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

3aKOH M3MEHEHMSI CKOPOCTM TEYEHUS KMIKOO
BSA3KOTO M HECXKMMAEMOro MoAMMepa Npu pakenb-

HOM cnocobe HaHeceHus, byaeT UMeTb BUA:

V= %ﬂ)(gl _4;,:)4. LZM*) (17)

MakcmMmanbHoe 3HavyeHue CKOpOoCTHU

v Bro) s

Xmax BM Lol -

(12)

CDED,HGE 3HayeHMne CKOPOCTU TeYeHMs XNUOKOro
HECOKMMAeMOro B43K0ro noiimMepa paBHo:

. _Btp.st,) s

a = (13)

+0,5V,,.-

BennumHa obbemMHoro pacxona npu pakeabHOM
cnocobe HaHeceHUs nonnMepa paBHa:

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

P +p, ecH,)6°
Q= (0 pmg r) +051M _&, (15)
16
roe ch = V,, — CKOpOCTb TpaHCMOPTMPOBaHMs
mMaTtepuana unm CeKyHaHaa npou3BO4UTENbHOCTD,
(m/c).
MaccoBblii pacxof paBeH:
(B, +p.gH,) 67
ANy LR sl AR X L B
Q,=0-p, ] +0.5V, |-p, 8. (16)
3AKJTIOYEHME

YpaBHeHue (16) no3sonseT pewaTtb psj TEXHO-
nornyeckux 3agad. Hanpumep, npu 3anaHHOM pac-
xoae @ umn @ ), U3BECTHOW KOHCTPYKLIMW paKens, To
€CTb U3BECTHbIX €ro reoMeTpUYecKMX napamMeTpos;
3Has TUM NOJMMEpa W €ro BSI3KOCTb, ONPEeneuTb
CKOPOCTb TPaHCMOPTUPOBaHua V, , Ais nonyyeHns
3alaHHOW TOMLWMHBI MOKPbITUS O.

[lna peanbHOro TexXHOMOrMYeCcKoro mnpouecca
npou3BoACTBA MaTepuana c MBX mokpbITMEM Ha
TKaHEBOW OCHOBE OMpefenuM BeAUYUHY MAPO-
cratnyeckoro Hanopa P, + p. gH_no 3agaHHon
npoussoauTensHoctu IT = Vv TonWwmMHe NoKpbi-
18 6. BHauyane onpenennM MaccoByto Npou3BOaM-
TeNbHOCTb Mo Gopmyne

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

N3 dpopmynbl (16) onpenenvm BeAUUUHY rMApo-
CTaTMYeCcKoro Hanopa:

B+p,gH, = IM[ &

=08 . 18
52 pﬂ‘% M‘J ( )

Mpu P, = P, n3 dpopmynbl (18) onpenenvm se-
JIMYMHY TMAPOCTATUYECKOTO LABNEHUS:

16,

MpoBeneM pacyeTt U onpesLenv M BENNYMHY CTON-
0a XnOKoCcTu.
McxomoHble gaHHble AN pacyeta:

e [OMHAMMYyeckas BA3KOCTb MoauMMepa AN
NpOu3BOACTBA BOAOOrHETEPMOCTOMKMX MaTepua-
nos p = 27,1+10*MNa-c;

e NIMHeNHbIN pa3mep pakensa 1 =0,0025 m;

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

g =9,81 m/c%

e TOAWMHA HaHocuMoro cnost 6 = 0,0003 wm;

e wupuHa pakens b = 1,55 wm;

e CKOpOCTb TPaHCMOPTUPOBAHMS
vV, =035 m/c

O6beMHas NpoM3BOAUTENBHOCTb

nageHus

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

BenunumHa BbICOTbI CTONOA XKUOKOCTU:

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 ruapocratuyeckoro aasnexua H_ = const
nepenaHbl Ans NPOM3BOACTBA HA NPOM3BOACTBEH-
HOM YHWTapHOM npeanpusTm «flomenbobomu» (AKT
BbIMYCKA OMbITHO-MPOMbILWAEHHOM NapTUM MaTepu-
ana Bepxa C NOAUMMEPHBLIM MOKPbITUEM (KOMOUHM-
POBAHHOrO MaTtepuasna C MOSIMMEPHbIM MeTasin-
3MPOBaHHbIM NoKpbiTHeM) oT 05 ceHTabpsa 2013 r).
BbicoTa. ctonb6a nonumepa B peanbHbIX YCIOBUAX
npy Npou3BOACTBE KOMOMHMPOBAHHOIMO MaTtepua-
Na C NosMMepHbIM METaNIM3NMPOBaHHBIM MOKPbITU-
eM coctasnset 0,5 M.

lonyyeHHOe 3HAUYEHWe BbICOTbI CTONOA XMAKO-
CTW, peanu3syemoe Ha NPOU3BOACTBE, COOTBETCTBYET
BblCOTe CTON6a NosMMepa, YTo CBMAETENbCTBYET O
LLOCTOBEPHOCTU NPUBELAEHHbIX UCCIIELOBAHUIA.
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