ISSN 2521-6694 (Print) Ceramics: science and life, 2(43), 2019

Ways of increase of efficiency of process of the vibroextrusion
of fibrous concrete

M.T. Dovzhik

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, str. Polytechnichna, 39, Bldg. 19,
Kyiv, 03056, Ukraine

Tel.: +380444068451

E-mail: ynk@kpi.ua

Article info: received 03.06.2019, revised 18.06.2019, accepted 26.06.2019

Dovzhik, M.T. (2019) Ways of increase of efficiency of process of the vibroextrusion of fibrous concrete 2(43), doi:
10.26909/cs1.2.2019.3

The process of mixing the components of the mixture is an important factor affecting the physical and mechanical
properties and appearance of the final product. The proposed designs of vibroexcluders for mixing fibrous concrete and
the formation of flat products provided analytical formulas for calculating the process of vibration extrusion.

The quantitative criterion of laminar convective mixing, which occurs when vibroexclusion, is the degree of increase
in the surface area of the interface between the components, which in turn depends on the total deformation and initial
orientation of the surface.

The constructions of vibroextruders are provided for the mixing of a fibrous concrete and forming flat products, and
analytical formulas are given for the calculation of the vibroextrusion process.

The construction of a cascade vibrating extruder for the proposed mixing can be applied to a wide range of compo-
sitions of fibro concrete mixes, and a specially designed vibratory extruder for forming can significantly improve the
longitudinal orientation of dispersed fittings in flat products.

The degree of longitudinal orientation of the fiber in the process of vibroexclusion of fiber concrete can be regulated
by the geometry and size of the channels of the vibroexcutter bunker, as well as by the application of special guiding
partitions.

Practically the degree of mixing is characterized by the speed of vibration exclusion. Due to the fact that the vibroex-
trusion mixing does not occur the destruction of fiber reinforcement, as a result of the successive passage of the mixture
through several channels, the moment when the vibration excursion velocity stabilizes.

The given analytical dependencies give the possibility of quantitative description of differences in the deformation
of the mixture and the final orientation of fibers in the products for the proposed apparatus. The degree of longitudinal
orientation fibers need to be set separately for different products, depending on their purpose, and change the degree of
orientation is carried out by changing the geometry of the vane bunker vibroextruder.

The results of the work are supposed to be used in the design of a new vibration excretory equipment for mixing
fibrous concrete mixtures and the formation of dispersed reinforced products.
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IInsixu nixBUIEHHS e(PeKTUBHOCTI Mpouecy BiOpoekcTpysii pidOpodeToHy

M.T. JloBxuk

Hayionanvuuii mexuiunuii ynieepcumem Yxpainu “Kuiscoxuil nonimexniynui incmumym”’, Kuis, Yxpaina

[Ipotiec 3MinTyBaHHS KOMITOHEHTIB CyMIllli € BaXJINBUM (haKTOPOM, 1110 BIUIMBAE Ha (i3MKO-MEXaHI4Hi BIaCTUBOCTI 1
30BHIIIHIN BUIIA KIHIIEBOT IPOAYKIIii. 3aIIpOIOHOBaHI KOHCTPYKIIIT BIOpOEKCTpyAepiB st 3MimnyBaHHs (hiOpoOeTOHY
i hopMyBaHHS IUIOCKKUX BUPOOIB, MOAaHI aHATITHYHI POPMYIIH I PO3PaXyHKY IPOLECY BiOPOCKCTPY3ii.

EdekTuBHICTD qUCTIEpPCHOTO apMyBaHHS 301IbITYETHCS TAKOXK KOJIH ITPH HABAHTAYKEHHI KOMIIO3HIIIHHOTO MaTepiary
y poOOTY BKJIFOUAETHCS SIKHAWOIBIIE (hi0p, a IIHOr0 MOXKHA AOCATTH IIPH HAIPABJICHIH opieHTamil (i0p y300BXK JIFOUHX
3yCWJIb y BUPOOI.
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KoHerpykiist kKackaJHOTO BiOpoeKCTpyAepa Iisl 3MillyBaHHsI, IO IPOIIOHYETHCS, MOXKe OyTH 3aCTOCOBaHA IS LIH-
pOKOTO JiamazoHy CKiIagiB (iOpoOSTOHHHUX CYyMIIleH, a CremiadbHO po3polieHuit BiOpoekcTpyaep A GOpMyBaHHS
JI03BOJISIE 3HAYHO ITiABUIMTH MO3I0BXXHE OPIEHTYBAaHHS TUCIIEPCHOT apMaTypH y TNIOCKHX BUPOOax.

Beryn

OmHUM 3 HamnpsIMKIB 3HIDKEHHS €HEpPrO€MHOCTI
BHPOOHHMIITBA 1 MaTepiaJJOEMHOCTI BUPOOIB € BHKOPH-
CTaHHs MPUHLUIIOBO HOBHX KOHCTPYKLIMHHX MaTe-
piaiiB, SKi MEPEBUINYIOTH 32 CBOIMH BIACTHBOCTSIMHU
3aCTOCOBHI B Hall 4ac. JlucnepcHe apMyBaHHS OCTOHY
€ CyYaCHHM HAIPSMKOM HOKpAIICHHS MPAKTHYHO BCIX
HOro OCHOBHHX (Di3MKO-MEXaHIYHUX XapaKTEPHUCTHK 3a
PaxyHOK 3aiy4aHHs QiOp y cribHy poboTy 3 6eToHOM
NPY BUHUKHEHHI HATPY>KCHb.

Y HanioHanpHOMY TeXHIYHOMY yHiBepcUTeTI YKpa-
iHn «KWiBChKUI TMONMITEXHIYHUN HCTHTYT» OyB PO3-
poOeHmii  BiOpoekcTpy3iitHuiA crmocid (popmyBaHHS
($i0poOeTOHHUX BUPOOIB, IO TO3BOJISIE 3aCTOCOBYBATH
Oynp-ski GiOpu Mpu 3HIDKCHUX BOIOIEMEHTHHUX Bif-
HOIICHHSX 1 0e3 BUKOPUCTAHHS HOBEPXHEBO-aKTHB-
HUX peYoBHH. B mporeci BiOpoekcTpysii GpidpodeTory
3IIACHIOETHCS TIPUPOIHA OpieHTamis (Pidp 3a paxyHOK
nedopmaliiii 3cyBy KOMITO3HUIIIHHOTO MaTepiany y KaHa-
nmax OyHKepa BiOpoeKcTpyepa.

[Ipormec 3MilTyBaHHS KOMIIOHEHTIB CYMIIIli € Bax-
TUBUM (PaKTOpOM, IO BIUIMBAE Ha (Hi3MKO-MEXaHidHI
BJIACTHBOCTI 1 30BHINIHIA BHIVIS KiHIIEBOI MPOMYKIIii.
BibpoekctpysiiiHe 3MimryBaHHS piOpoOETOHHUX CyMi-
miei, sk 1 0araTo iHIIMX TPOIECiB 3MIITyBaHHS TBEp-
X PEYOBHH 3 PiTUHAMH, BOJOKOH 3 MOJIMEpaMH i
T. iH. MOXHA PO3IVISINATH, SK 3MIITyBaHHS piguH [1],
OCKUIBKM y JJAHOMY BHIAJKy MPOLEC 3MillyBaHHS MO-
JATaE, SIK MPaBUIO, y PO3MOIiN HEBEIHKOI KUTBKOCTI
TBEPIOi PEUOBHHU BCepeluHi cucTeMH. KiTbKiCHUM
KPHUTEPIiEM JIaMiHApPHOTO KOHBEKTHBHOTO 3MiLITyBaHH,
o0 Mae MicIe MpH BiOPOEKCTPY3ii, € CTYIiHb 301Tb-
[ICHHS TUIOIII ITOBEPXHI PO3ITY MiK KOMIOHCHTAMH,
sIKa Y CBOIO Yepry 3alIe)KUTh BiJ cyMapHoi gedopmartii i
ITOYaTKOBOI Opi€eHTAaIil moBepxHi. Bamoro mamiHapHOTO
KOHBEKTUBHOTO 3MIIIYBaHHSA € HEPiBHOMIpPHICTH 3CYB-
HuX aedopMariiii y BcboMy 00’ eMi matepiany. s ycy-
HEHHsI IIbOTO HEAOJiIKYy KOMIOHEHTH CYyMIllli TOBTOPHO
MPOIYCKAIOTh Yepe3 3MilllyBadi, JOKU He Oyzie TOCATHY-
TO MOTPiOHOI sKOCTI cymimi [1, 2].

EdexTuBHICTS AUCIIEPCHOTO apMyBaHHS 301TbIIY-
€THCS TAKOX KOJIM TP HaBAHTAXXECHHI KOMIIO3HLIITHOTO
Marepiany y poOoTy BKIIOUAEThCS sIKHAWOLTBIIE (iop,
a IIbOTO MOXKHA JIOCSTTH IPH HAINpaBJIeHIH OpieHTaIii
Gi0p y31m0BXK miro4mx 3ycwiib y BupoOi. [leBHOI opieH-
tarii Gidp y BUpoOi JOCATAIOTH B TIpoIIeci HOTo hopmy-
BaHHS [IPH HAINPaBICHOMY BiOpYyBaHHI cyMili y ¢hopmi;
KOJIM OZTUH 3 pO3MipiB BUpoOy MOPIBHIHHUI 3 po3Mipa-
MU (iOp TIpU BUTOTOBJICHI y POpMIi; P BUKOPHUCTAHHI
MIEPEropoIOK UL OPIEHTYBaHHS B MpOIECi eKCTPy3il i

Texnomorii

BiOpOEKCTpy3ii; Mpu BUKOpPHCTaHHI MeTaneBux (idp y
MAarHiTHOMY I0JIi; 3a JOMOMOTOI0 IOIIAPOBOTrO YKIIa-
JaHHS OpieHTOBaHUX (Bi0p, sIKi 3HAXOIATHCS Y BOIOPO3-
yuHHIA ToTiBHI 1 iH. CTyHiHD MO3MOBXHBOI Opi€HTAIil
¢i0p B mporeci BiOpoekcTpysii (iOpoOeToHy MOXKHA
PETYIIOBATH TEOMETPIEFO 1 PO3MipaMu KaHaIIB OyHKepa
BIOpOEKCTpYIepa, a TaKOXK 32 PaXyHOK 3aCTOCYBaHHS
CIICLiaTbHUX OPIEHTYIOYHX IEePEropoaoK.

BigmoBigHO 40 LIBOrO IMOCTaBJIEHA 3amada CTaTTi:
3’sicyBaTd MOXIIMBI LUISIXH YAOCKOHAJICHHS IMPOLECY
3MiITyBaHHS KOMITOHEHTIB CyMimIi i 3a0e3reueHHs He-
00XiJIHOTO OpIEHTYBaHHS IUCHEPCHOI apMarypd y BH-
poOi 1 migBUINEHHS €()EeKTUBHOCTI BiOpOEKCTpy3il
¢$ibpobeTony .

[pouec mpocroro 3MilIyBaHHs B YMOBaX JlaMiHap-
HOTO TUTMHY TIPH BifcyTHOCTI audy3ii, AKui 3miiCHIO-
€ThCA Y IUIOCKUX 30DKHHX KaHallax, pO3IISHYTO Y po-
oorax [3, 4].

HepmomnikoM mporiecy 3MillaHHs y KaHali, IO 3BY-
KYETHCS, € HEPIBHOMIPHICTB eopMalliii 3CyBY y BChO-
My 00’emi Marepiaxy. HeoOxigHa cymapna nedopmartist
3CYBY [UIs 3a0€3MEUCHHS SKICHOTO 3MIIIaHHs 3QJISKUTh
BiJl KOMIIOHEHTIB CyMIillli, & TAKOK BiJ MaTepiany i mu-
ToMoi moBepxHi ibp. [ ssKicHOTO 3MiNTyBaHHS yChO-
ro 00’eMy MaTepiary (0COOIUBO I CHIIEHO HATlOBHE-
HUX (idpamMu CKJIAIiB) HEMOCTATHIM € BUKOPHCTAHHSI
OJTHOTO KaHaITy, [0 BUPAXKAEThCS Y HEIOBHOMY 3MOUY-
BaHHI po34nHOM (iOp, SKi 3HAXOMATHCS MEHIIIE YChOTO
B 3MIITyBayi.

[IpakTHYHO CTYymiHb 3MIlIYBaHHS XapaKTepH3y-
€TBCS IIBUAKICTIO BiOpoekcTpysii. Uepes Te, mo mpu
BiOpOEKCTPY3ifHOMY 3MINIyBaHHI HE BiOyBa€THCS
pytiHyBaHHS (iOpOBOI apMaTypH, B pe3yibTari IMOCIi-
JIOBHOTO TIPOXO/KEHHS CyMIIIi depe3 IeKiJIbKa KaHaiB
HACTa€ MOMEHT, KOJH IIBUAKICTH BiOpoeKcTpy3ii cra-
Oinmizyerses (pict ii mpunuaseTses). Lle cBiquuTs mpo
MTOBHE 3MOYyBaHHA (i0p po3unHOM. Tak, Mpu MPOEKTY-
BaHHI JOCIIi THO-TIPOMHUCIIOBOI YCTAHOBKH BiOPOCKCTPY-
311 [5] po3mip i KUTBKICTE BIOpOEKCTpynepiB BU3HAYAIH-
csl (DI3MYHAM MOJICITIOBaHHAM TIPOIIeCy 3MIITyBaHHS 3
ypaxyBaHHSM CKIIaiB 0a3ab6To(hiOpOOCTOHIB.

Jiist 3a0e31meveHHs IKiCHOTO 3MIllTyBaHHS B OTHOMY
amapari 3aCTOCOBYIOTHCS KacKagHi BiOpoekcTpymepu
[6, 7]. Ane 3a3HadeHi KOHCTPYKIIi 3a0e3MedyroTh abo
HEBUCOKHH 3MIlTyBaTbHUHN e()eKT, 0COOIHBO 32 YMOBH
mepexoay Ha OCTOHHY CyMIII iHIIOTO SKiCHOTO Ta/abo
KUTBKICHOTO CKIIAAY, a OTKE — 1 HEBHCOKY SKICTh MPO-
Oykii [6], a0o BiAPI3HAIOTHCS HAI3BHYANHO CKIIATHOO
KOHCTPYKIII€F0, HACHYEHOIO 3HAYHOIO KUTBKICTIO Hapi3-
HUX 3’€JIHaHB, [0 eKCIUTYaTYIOThCS B aOpa3uBHOMY ce-
penoBumi [7].
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MarepiaJjin Ta MeTOIM TOCTiKEeHHSI

ABTopamu Oynla 3amporOHOBaHa KOHCTPYKIIiS Bi-
opoekcTpynepa [8], mo mMicTuTh OyHKep 1 3 TIOCKUMHU
CTIHKaMH 2 - 5, SKi CBOIMH HIDKHIMH JTITSTHKAMH yTBO-
PIOIOTH pO3JaBajJbHE BIKHO, 3aKpilUIEHHH Ha OyHKepi
30yIKyBad KOJIMBaHb 0, a TAKO)K BCTAHOBJICHY B OyHKe-
pi 10 ¥oro mMUpHHI MIOHAHMEHIIIE OAHY Mapy ITOXHINX
NeperoposioK 7, MPUUOMY TOPLEBI IIOCKI CTIHKH 4, 5
OyHkepa 1 po3TamioBaHi BEpTUKAIBHO, a TIOXUIII Iepe-
TOPOJAKH KOXKHOT mMapu 7 BCTAHOBIICHI 3 MOXIJIMBICTIO
nepeMilleHHsl 10 BUCOTI OyHKepa i dikcarii Ha Topie-
BUX IUIOCKHX CTiHKax OyHKepa B 33/1aHOMY IOJIOKEHHI
(puc. 1). 3ayexHo Big BIacTUBOCTEH i ckiany Gpibpobe-
TOHHOT CyMillli IIOXHJIi MEPETOPOIKH BCTAHOBIIOIOTH Ha
HeoOXiHIl BUCOTI, 3a0e31euyodr HEOOXiHY IIHPHHY
OTBOPIB MK HMMH 1 MOXWJIMMH IUIOCKHUMH CTIHKaMH
OyHkepa BiOpoekcTpynepa. [Ipu npoMy BifCyTHICTH B
00’emi OyHKepa CKJIQJIHUX PETyIIOBAIBHUX MPHCTPOIB
CYTTEBO TMiJIBUIIYE HAMIHHICTH KOHCTPYKITIT.
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Puc. 1. Cxema BiOpoekcTpyzepa, 110 3MilIye

3anpornoHoBaHa KOHCTPYKIisl BIOpoeKcTpynepa AjIst
3MilllyBaHHS MO)Ke OyTH BUKOPHCTaHA /IS HIHPOKOTO
niarnasony ckiaaiB ¢idpoderonis. [Ipu npomy 3abe3-
MEYYETHCS MOMKIIUBICTH  CIIPOILICHOTO PEryJTIOBaHHS
PO3Mipy OTBOpIB KOXKHOTO 3 BiICIKIB OyHKepa, yTBOpe-
HUX MOXUIMMH MEPETOPOIKAMH Ta CTIHKOIO OyHKepa, a
OTIKE 1 MiIBUIIICHA HAIIHHICT 3MillTyBaya.

B mporeci BiOpoekeTpysii ¢idpodeTonHy 3iiicHI0-
€ThCS TPHUPOJIHA TMO3IOBKHA opieHTarlis (idp 3a pa-
XyHOK sieopMaltiifi 3cyBy, 110 BUHUKAIOTh NP TUIMHI
KOMIIO3MIIIHHOTO Marepiany y KaHaii OyHKepa BiOpo-
exctpynepa. Ocraroune mosioxeHHs (Gidp y BUpoOi 3a-
JISKUTH BiJI FeOMETpil kKaHaIy OyHKepa BiOpOeKCTpyie-
pa. Uepes Te, 1o 3cyBHI AedopMariii HaiOLIbII Ois
CTIHOK, TaM Oyje ¥ HaiOuiplua CTYIiHb Opi€HTYBaHHS
¢bi0p BiHOCHO HANIPSIMKY PyXy cyMili. B neHTpanbsHin
yacTHHI OyHKepa 3CyBHi fedopmaliii i CTymiHb OpiEHTY-
BaHHs (GiOp MiHIMANBHI.

KEPAMIKA: HayKa i >Xurrs

Jlist 3a0e3nedeHHsT Kpamioi IO3I0BXHBOI Opi€H-
Tanii GiOp y HEHTpaNbHIA YacTHHI BUPOOyY, a OTKe i
MiIBUIICHHS MIITHOCTI BHPOOIB MPOIMOHYETHCS CIICITi-
aJbHA KOHCTPYKIIis BiOpoekcTpyaepa st popMyBaHHS
¢$ibpobdeToHHUX BUPOOiB [9]. BibpoekcTpymep MiCTHTH
3MOHTOBaHWI Ha MPYXHUX ormopax OyHkep 1 3i cTiH-
KaMu 2 - 5 1 )KOPCTKO 3aKpiTUIeHUi Ha OqHil 3 30BHIII-
HIiX TIOBEPXOHB 200 BCEPEIUHI MiXK TBOX Tap MOXIITNX
JI3epKATBHAX TEPETOPOIOK 6, 7 30yIHHUK KONWBAHB 7.
JIBi 3’emHaHI MK CO0OO0 A3epKalbHI Mapu TOXUIHX
MEPEropoIoK 6, 7 KOPCTKO 3aKpilUieHi y BepxHiil ya-
cTUHI OyHKepa 1 yTBOPIOIOTH B 30Hi JKHBICHHS IBa
30DKHIX KaHAIH, a y poOodiil 30HI — aBa po30iXKHI Ka-
Hanu (puc. 2).

1 4,5
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Puc. 2. Cxema BibpoekcTpynepa uist GopMyBaHHS
TUTOCKHX BHPOOIB

3anponoHOBaHa KOHCTPYKIIS J03BOJISIE 3IIHCHUTH
OiBII piBHOMIpHE JKUBIICHHS BiOpoekcTpynepa ¢idpo-
OETOHHOIO CYMIIIIITO, a TIPH IUIHHI CyMIMIi y po30iKHIX
KaHaJlaX — 30UIBIIMTH CTYIiHb OCTaTOYHOTO OPi€HTY-
BaHHA (PiOp y3moBxk Oci (hOpMyBaHHS B LEHTPAIBHIN
gactuHi BUpoOy. [Ipn HasBHOCTI PO30IKHUX KaHATIB
CYMIIl TTIOJAEThCS Y LICHTPabHY YacTHHY OyHKepa, Iie
3cyBHI gedopmarii cymimr MiHIManmpHI (a OTXe i To-
JTANTbIIe opieHTyBaHHSA (iOp — HaliMeHIIIe), BXKe 31 3HA4-
HO opieHTanito Gidp. Bee me cnpusie 30UIBIMICHHIO i
BHPiBHIOBaHHIO ITO3IOBXKHBOI OpieHTAaIil Qidp 1mo mepe-
pi3y BupoOy i, BIAIIOBiAHO, HOTO SKOCTI.

Bapiant BukoHaHHS BiOpoekcTpynepa, Koiu 30ya-
HHUK KOJIMBaHb 3aKPIIUTIOEThCS BCEPEIUHI MiX JBOMA
napaM MOXWINX A3CpKaJbHUX IEepPEeropomuok, 3ades-
medye piBHOMIpHE IepenaBaHHs BiOpamii mo oOumsa
Ookm Bij 30yIHWKA KONWBaHB OE3MOCEPENHBO I3ep-
KaJIbHUM MOXWIIUM IIEPEropolKaM i CTiHkaM OyHKepa.
B npomy BHIaAKy piBHOMIPHICTE BIACTHBOCTEH Ofep-
JKyBaHOI PiOPOOETOHHOT CyMmilIi IO BChOMY ii 00’ eMy
30LIBITY€ETHCS, O CIIPHE OACPIKAHHIO MPOIYKIIii BU-
COKO{ SIKOCTI.
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PesyabTaTn Ta ix 00roBopeHHs

B mporeci BiOpoekcTpy3ii INTHH CyMillli MOXKHA pO3-
DIISAATH, SIK TEYil0 y TUIOCKMX CUMETPHYHHUX 1 HecuMe-
TpUYHMX KaHajax. [1031oBKHI mepepi3u 3anporoHoBa-
HUX KOHCTPYKI[I/ SBIISIOTH COOOF0 HU3KY TaKMX KaHAIIIB.

[Ipu posmisaal mpolecy BUKOPUCTOBYETHCS (heHO-
MCHOJIOTIYHHIA MiAXiJ, SIKUH mpuiiMae (hiOpoOETOHHY
CYMIIII, SIK OJHOPIJTHE 130TPOIMHE CEPEIOBHIIE, a PO
CTPYKTYpPY CyMIIlIl pOOJSTHCS JIMIIE 3arajibHi 3acTe-
pekenHs. BpaxoByerbes, mo BiOpyroui ¢idbpodbeToHHI
cyMimi mpu BiOpOeKCTpy3ii SIBISIOTH COOOIO IICEB-
JIOHBIOTOHIBCHKI CHUCTEMHU. PO3paxyHKOBI CXeMu Mpo-
Lecy Yy UWIHIPUYHUX KOOPJAWHATAX 7; ¢, z HaBeleHI
Ha puc. 3. [ToyaTok KoopauHaT, BUOpaHUil y ToUI 1ep
€THHY JIIHI{, € TPOJOBKECHHIM ITOXHMJIMX CTIHOK KaHaly.
[Nepen6auaeTncst, 10 BC1 TPOMEHI, SIKi IPOXOASATH Yepe3
[OYaTOK KOOPAWHAT, € JIHISIMH IUIMHY, a BUCOTA IIapy
CyMilll y KaHaui nmpu BiOpoeKkcTpys3il miaTpUMy€eThCs
MOCTIITHOO.

Ha mizcraBi momepenHix MOCIHiKeHb mporecy [3,
10] Hmxue (Tabauus 1) IPONOHYIOTHCS aHATITHYHI 3a-
JISKHOCTI ISl PO3PaxyHKY CEpelHbOTrO 3HA4YEHHS Jie-
¢dopmarii 3cyBy 7 i KyTa Haxwity (iOp o BIZTHOCHO oci
7 B PE3yNbTaTl MIPOXOPKEHHS CyMIMIIIIO BiJIIOBITHOTO
IJIOCKOTO KaHay OyHKepa BiOpoekcTpyaepa.

HepmonikoM mporiecy BiOPOEKCTpY3iHHOrO 3Milmy-
BaHHS y IUIOCKMX KaHajax, siK 1 OyJb-SKOro JlamiHap-
HOTO KOHBEKTHBHOTO 3MIIlyBaHHS, € HEPIBHOMIPHICTb
nedopmalliii 3cyBy y BCboMy 00’ €Mi Marepiamy.

[Tpu po3poOLi HOBUX KOHCTPYKIIH KacKaJHHUX Bi-
OpOCKCTPY/CpiB HEOOXiHE MPOBEACHHS HECKIAIHUX
JOCIIJIB, 110 MOJICTIOIOTH MPOLEC IJIMHY BiAMOBITHOT
CYMIIII Yy MJIOCKUX KaHallaX 1 BUKOHAHHS PO3PaxyHKY 3a
3aIpONOHOBaHNMHU (opMyllaMH HEeoOXiZHOI cymMapHOI

nedopmartii 3CyBy, IO 3a0e3meuye 3aJ0BUTFHE 3MIIITy-
BaHHSL.

CTyniHp NO3O0BKHBOTO OpieHTYyBaHHS (iOp HE0O-
X1THO 3aJ1aBaTé OKpPEeMO IS Pi3HUX BHUPOOIB 3alJICKHO
BiJl iX NPHU3HAYCHHS, a 3MiHA CTYIEHS OPi€HTYBaHHS
3IIHACHIOETHCS 3MIHOIO TeoMeTpil kKaHaliB OyHKepa Bi-
OpoexkcTpyzepa.

3acTocyBaHHS CIIELiaJbHO PO3pOOIICHOTO BiOpOEK-
cTpyaepa it (GopMyBaHHS IDIOCKHX (iOpoOETOHHUX
BHPOOiB ToBIMHOIO 40 MM Ha 0a30Biil JOCITITHO-TIPO-
MUCIIOBIH ycTaHOBII [5] MO3BONHTE (3a MOMEpETHIMU
po3paxyHKaMH) MPUOIU3HO HA TPETHUHY MOKPAIIUTH
MTO3IOBXKHIO OpieHTaMif0 Gidp y BUpOOi.

BucHoBkn

KoHcTpykIiss KackagHOTO BiOpoeKcTpydepa Ui
3MIIyBaHHS, IO IPOIOHYETHCS, MOXe OYTH 3aCTOCO-
BaHa JUIs OIMPOKOTO Aiama3oHy ckiamiB (idbpobdeTon-
HUX CyMIllIel, a CHeliaabHO po3polieHuii BiOpoekc-
Tpynep Ais GopMyBaHHS JO3BOJIS€ 3HAYHO IMiIBHUIIM-
TH TO3J0BXKHE OPi€HTYBaHHS JHUCIIEPCHOT apMaTypH y
IUIOCKUX BHPOODax.

HaBeneni aHamiTH4YHI 3a7€XHOCTI JAIOTh MOXKIIH-
BiCTB KUTBKICHOTO OIHCY BiIMiHHOCTEH y neopMyBaH-
Hi CyMIIIi i OCTaTOYHOTO OpieHTyBaHH (idp y BUpodax
JUTsl IPOTIOHOBAHUX alaparis.

PesynpraT poboTH HIependadaeTbesi BUKOPHCTOBY-
BaTH TPU MPOEKTYBaHHI HOBOTO BiOPOEKCTpY3iHHOTO
oOagHaHHS A nepeMiiryBaHHs (HiOpoOCTOHHUX Cy-
MiInew i pOpMyBaHHS AUCIIEPCHOAPMOBAHUX BUPOOIB.

VY nomanpmmMx AOCHIIKEHHSX 3a II€I0 TEMOIO IuIa-
HY€ETHCS PO3MISTHYTH OCOOIMBOCTI MPOTiKAHHS BiOPOECK-
CTpy3iitHOTO Mporecy mpu GopMyBaHHI BUPOOIB iHIIIO-
O MOIEPEIHOTO MPODIITIO.

r

Puc. 3. Po3paxyHkoBi cxemu minHy (piOpobeToHy y cuMeTpuaHOMY (a) i HecuMeTpuaHOMY (0)
KaHayax OyHKepa BiOpoekcTpyznepa

Texnomorii
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Tabmums 1.

AHaTITAYHI 3aJIeKHOCTI IS pO3PaxyHKY CepelHbOro 3Ha4eHH: aedopmartii 3cyBy )
1 KyTa Haxmry (GiOp o BITHOCHO OCi 7 B pe3yNbTaTi MPOXOHKEHHS CyMIMIIIIO BiAIOBIAHOTO TUIOCKOTO KaHATY

Po3zpaxyHkoBa
cxema

Po3paxynkoBi hopmymu

2(L,~ L) -(1-cos 29,

Zsin2(p(L2—L1)2 ‘

=<

Kanan 3a puc. 3a

1

L-L, ~ln%~(sin2(p0 —2-@,-c0s20,)

o =arcctg 12
L L, (cos2¢—cos2¢, )lnf2

1

Ha pinstani 0 <@ < 0,59

Kanaun 3a puc. 36

Ha nimstani 0,50, <@ < @,

7:

7:

2(tg@, cos2¢—sin2¢)(L, — L, )2

(L, - L)*(1-cos@,)

L
LL,In fz (12, — 0,y cOS @,
1

(L, L )’ (cos 9, -1
L
LL,In fz (189, — @) cOs @,

1

E

o = arcctg

‘LlL2 (1g¢, sin2¢+cos2¢—1)In i‘

2

1

1
L,— L, —BHCOTa CTOBMA CyMillli B OYHKEpi, M.

Jie (p,— KyT HaXWily IIOXHIIOl CTIHKY 10 BepTHKAIl, paj.;
L, — BigcraHb Biji MOYaTKy KOOPAWHAT JI0 BUXIIHOTO 3pi3y OyHKepa, M;
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