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Anoranisi. KaceTHi ycTaHOBKH OTpUMal IIH-
pOKe 3acTocyBaHHS Uil (QOpPMYyBaHHS BHPOOIB
OyIiBHHUIITBA: TaHENEH MEePEeropoaoK, BHYTPIIIHIX
CTiH, IUTUT NepeKpuTTs. KaceTHa TEXHOJIOTIS BUTO-
TOBJICHHS 3aJ1i300€TOHHMX BHPOOIB XapaKTepU3y-
€THCSL IPOCTOTOIO OOJIAAHAHHS, BUCOKOIO MPOAYK-
THUBHICTIO, TIPOTE€ MAa€ P CYTTEBHUX HEIONIKIB:
BUKOPHUCTAHHS pyXOMHUX OETOHHHUX cyMilel (oca-
nka xkonyca 12...16 c¢M), 0 MPU3BOIUTH 1O Tia-
BUIIIEHUX BHUTPAT LEMEHTY; HE3aJOBiJbHA B Pl
BHIIAJIKIB SIKICTh TIOBEPXHI, IO MOTPEOYE JA0aTKO-
BUX IINAKJIIOBAJLHUX POOIT; HEOTHOPIIHI MOKa3-
HUKH MIITHOCTI 110 BUCOTI BupoOy. B poborti npen-
CTaBJIeHI pe3yJIbTaTH EKCIIEPUMEHTAIbHUX JIOCi-
JDKeHb (OPM BIIACHHX KOJHMBaHb KAaCETHUX ycCTa-
HOBOK 3 BpaxyBaHHSM i 0e3 BpaxyBaHHSI O€TOHHOT
cymimri. Ha ocHOBI nmociipkeHb TIPOBEICHO aHai3
HaANOLIBII CIPUATIMBUX PEXKUMIB POOOTH KaceTHOT
ycTaHOBKHM. HaBeneHO pe3yibTaTH 4YHCENIBHUX
PO3paxyHKiB, SIKi BUKOHAHI [0 METOIY KIHIIEBUX
CJIEMEHTIB 3 BpaxyBaHHAM KOeQillieHTIB BIUIUBY,
BIJJOMHUX 13 KypCy OIOpY MarepiajiB i sKi MoKazy-
I0Th BEJIMYMHY NPOTHHY Bi Aii OAMHUYHOTO HaBa-
HTa)KEHHS NIPY PO3TIISII INIACTUHH SK JBOBUMipHOL
Oanku. Po3paxyHkoBa MOJIE/Ib OTPUMaHA JA1ICHHSIM
mucta Ha 7x16 kiHIeBHX eneMeHTiB. OTpumaHO
I’SITh 4YacTOT 1 BiANOBIZHMX iM (opM BIacHUX
KOJIMBaHb, aHAII3 SKHX ITOKa3aB, IO HAHOLIbII
JOMTYCTUMOIO 3 TEXHOJIOTIYHOT TOYKH 30py € TPETS
¢dopma, sika Mae IBi HamiBXBWJII B MO3J0BKHHOMY
HaTPSMKY 3 BY3JIOBOIO JIIHIEIO TIO CEPEMHI Tuiac-
THHU. BpaxyBaHHs OETOHHOI cymimlli MpH KOJHU-
BaHHIX PO3AUIBHUX JIMCTIB BHKOHYBaJIOCH IIPH
3HAYEHHSIX Koe(ilieHTiB MpHeAHAHHS Macu OeTo-
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Hy o=0,3 3 1Box OokiB. EkcriepuMeHTabHI J0C-
J/DKEHHS KaCeTHHX YCTaHOBOK BHKOHYBAJINCH B
HATypHUX yMOBaX, BUMIPIOBaHHIM aMILTITY] KO-
JIMBaHb PO3JUTBHUX JIUCTIB 3 BUKOPHCTAHHSM CIIe-
[iaJbHOTO BiOpOIIyIIa, 3aKpilJICHOr0 Ha TEJIEeCKO-
MiYHIA MTaH31 1 MOB’S3aHOTO 3 OCIIIOTPagOM.
Taka KOHCTPYKIliSl JaTYWKa JIO3BOJIMJIA BUMIPSTH
JUHAMIYHAN PEXUM TPaKTHYHO B JFOOIH Toumi
IDIOIIMHM JIUCTA TP PI3HUX BUAAX TEXHOJIOTIYHO-
r'0 HaBaHTKEHHS.
Kuro4ogi cjioBa: xaceTHa yctaHOBKa, (popma

KOJIMBaHb, OETOHHA CYMIlll, 9YaCTOTa KOJIUBAHb.

ITOCTAHOBKA 3AJIAYI

[Ipn mBuaKOMY OyMIBHUIITBI OYAMHKIB aK-
TyaJIbHUM € 3aCTOCYBaHHSA BHpOOIB, Qopmy-
BaHHS SIKMX 3J1HCHIOETHCSI KAaCETHUMH YCTa-
HOBKaMU: TaHeJel MeperopoaoK, BHYTPILIHIX
crid, T nepekputts [1]. KoHcTpykTHBHO
BOHHU TPEJCTABISAIOTh HAOOP PO3AUIHHUX JIHC-
TiB 1 MapoOBUX MPOCTOPIB, BCTAHOBIIEHUX 13
3a30poM Ha TOBIIMHY BUpoOy (10...16 cm).
beroHHa cyMmilll MOJA€ThCS Y BY3bKY IIUTUHY
Ha raubuHy 110 2,5 M, sika 3allOBHEHA apMaTy-
pOI0 1 KOHCTPYKTHBHUMH TEXHOJOTTUHUMHU
€IIEMEHTaMU: PO3MIPHIUMH KOHYCAaMH, 3aKJIaJI-
HUMH JIeTalsIMH, JBEpHUMHU Onokamu [2, 3].
VYuIiIbHeHHS CyMilll B1I0yBAa€ThCS 3a paXyHOK
KOJIMBaHb PO3AUIBHUX JIUCTIB BiOpaTopamu,
110 HaBIIIYIOTHCS 300Ky Ha KOPITYC YCTaHOBKHU
[3, 4] (Puc.1).
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CONSTRUCTION MACHINES AND TECHNICAL EQUIPMENT
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Puc. 1. ®parMeHT KaceTHOI YCTaHOBKHU:
1 — mapoBwmii Bifcik; 2 — BiOpo30ymKyBad; 3 — OopTOCHAIIEHHS; 4 — pO3MipHi KOHYCH.

Fig. 1. Fragment of cassette device:
1 — steam compartment; 2 — vibrating exciter; 3 — board equipment; 4 — spacer cones

KaceTHa TeXHOJIOTisl BUTOTOBJIEHHS 3aJ1i30-
OETOHHUX BHUPOOIB XapaKTEPU3YETHCS MPOCTO-
TOIO OOJIaJJHAHHS, BUCOKOIO MPOAYKTUBHICTIO,
MPOTE MA€E PSIJl CYTTEBUX HEHONIKIB: BUKOPHC-
TaHHS PYXOMHUX OETOHHUX cyMimiei (ocaaka
koHyca 12...16 cm), 0 TPHU3BOAUTH JIO ITiJI-
BUIIEHUX BUTPAT IIEMEHTY; HE3a/J0BlIbHA B
pSAAl BUMAJKIB SKICTh MOBEPXHI, IO MOTpeOye
JOJATKOBUX HINAKIOBAIBHUX POOIT; HEOAHO-
PiaHI TOKAa3HUKHU MIITHOCTI IO BHCOTI BUPOOY.

AHai3 KOHCTPYKIIiM KaceTHUX YCTaHOBOK 1
JOCIIKCHHST TIPOMKCIIOBOTO oOaaHaHHs [3-
6] mokazanu, 110 KOJMBAHHS PO3IUIBHUX JIHC-
TIB MalOTh HEPIBHOMIPHUN XapakTep 1 Maiy
Bennuuny (0,1...0,2 mm). Lle He no3Bossie g0-
OuTHCA SKICHOTO YIIUIbHEHHS OETOHHOI Cy-
MiIi.

META JIOCJIIJDKEHHST

Hocnigutu GopMH BIAaCHUX KOJMBaHb JIUC-
TIB KaCETHMX YCTaHOBOK 0€3 BpaxyBaHHS 1 3
BpaxyBaHHSAM OETOHHOI CyMillli Ta MpOaHai-
3yBaTH PEKUMH iX poOOTH, BU3HAUMBIIH Haii-
OUTBII CHPUATIMBI YMOBH Ul YIIUIbHEHHS
OeToHy.

BUKIIAJI MATEPIAJTY JOCJIIJIKEHHA

UucenbHi po3paxyHKH BUKOHAHI IO METOAY
KIHLIEBUX €JIEMEHTIB 3 BpaxyBaHHAM Koedili-
€HTIB BIUIMBY, BIJIOMHUX 13 KypCy OMOpYy MaTe-
piaJiiB 1 IKi MOKa3yIOTh BETUYHUHY IPOTUHY BiJ
nii OIMHWUYHOTO HABAHTAKEHHS TPU PO3TIISIL
IUTACTUHH SIK JBOBUMIpHOT Oanku [7-9]. Ha-
MPUKIAA Ui CHCTEMH 3 TPhOMa CTEIICHSIMHU
CBOOOIM MAaeMO TpH KoedillieHTa MpPsIMOro
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BIUIMBY 4,,,4,,,8,,, 0 BiIMOBIJAIOTh OJWHH-

YHUM CHJIaM 1 MIPOTHHAM, SIKi BUMIPIOIOTHCS B
TOYKaxX MPUKIAJAHHSA LMX CUJ, 1 IIECTH Koe-
¢imienTiB CIPSIKEHOTO BILJIUBY
a,,,a,,4,;,,8,,8,,38,,, MO BIINOBIIAIOTh pi3-
HUM TOYKAaM MPUKIAZACHHS OJUHMYHUX CHII 1
BUMIipIOBaHUX TporuHiB. LlenTpu mac, Ha sKi
BUKOHAHO PO30UTTS, CIPUIMAIOTH [0 CHII
mX,mX ,mX , ge m,m,m - macu KiHIe-
BUX eneMeHTIB; X,,X,,X, - IpUCKOpPEeHHs IUX
mac.

[Iporun min gi€r0 MMX CHJI B MEPIIii maci
JIOPIBHIOE

m, X

X, =—-o,,MmX,—a,m,X, —a,,M,X,.

AHaIOTIYHO 711 IPYToi 1 TPEThOi Mac

X, = —0,MX,—0,,M,X, —0l,,MX, .
X, = =0y, M X, —0,MX, —a,,MX, .

[IpuBeneHi piBHAHHS OMUCYIOTh MOBEIIHKY
PO3TISIIYBaHOT CUCTEMH 3 BpPaxyBaHHIM CHII
iHepuii 1 MPY)XHUX BiJHOBIIIOBAaHUX CHJI, 3a-
KJIageHux B KoedimieHT BrumBy. [lig miero
30yprorouoi cwmu P sinot (P, - ammmityma
30ypIOOYOTo 3yCHILIS; (O — YacTOTa) B MEpIIii
Maci ctatuyHi gedopmarii B KOXHIA i3 Mac

OynyTs
a,,P, sinot; a,,P, sin ot; o, P, sin ot.

Toni piBHSHHS 30ypIOIOYUX KOJIMBAaHb
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X, =—0,MX, —a,mX, —a,mX, +

+a., P, sin ot,

1170
X, = _a’Zlmlxl _(xzzmzxz —a23m3X3 +

)

+a,,P, sin ot,
Xy = _a31m1X1 - OLszmzxz - OL33msX3 +

+o,,P, sin ot.

[Tpumyckarouu, o pillieHHsI MAIOTh BHU]T
X, =a,sinot, X, =a,sinot, X, =a,sinot (2)

me (@, - aMIUTiTYy1a IepEeMILIeHHs), TICIs Mifc-
TaHOBKH B (1) X MOXHa 3BECTH J10 HACTYITHOI
dhopmu:

2
(mloc11 ~1/® )a1 +m,o,,a, +moa, =
=—o,,P, /0

2
m,o,a, +(m,o, -1/ 0*)a, +m.a,a, = )
=-a,,P, /&
2

m,a,a, + m,oa, + (Mo, -1/ o%)a, =
=-a,P /.

Bu3HauHUK 11€T cCUCTEMH

2
ma, -1/ ®",ma,,, m.a.,,

A=mo.

121

m,o,, 1/ ©*, m,a.,,, (4)

m,o.,,, m, o, m,a,, -1/ o,

Po3kmagaroun  HanmWcaHWii — BU3HAYHWK,
OTpUMaeMO KyOidHe pIBHSAHHS  BiJHOCHO
1/ ®*, BiOMe Iiji HA3BOKO «PiBHAHHS 9acTOT»,
SIKE Ma€ TPU KOPEHSI, 1[0 BU3HAYAIOTh TPH BIIa-
cHi yacToTH. Ko’kHOMY 3 IIUX pillleHb BiJIOBI-
JAlOTh 3HAYEHHS AaMIUIITYJ, KOTpl BH3HA4a-
I0Th KOH(Iryparito CUCTeMH MpH KOJMBaHHI
(bopmy xonuBaHb). TakuM YMHOM, MAEMO TPH
BUJIM BIIACHUX KOJMBAHb.

Awmrmutityaa nedopmarii
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Aa Aa a
a,=—"2;a,=—"%a,=—"2,
A A A
e
2
_(xnpo lw | mzalz’ m3(113,
2 2
A, =|-a,P /o, ma,-1/o", ma, (5)
2 2
-o,P /o, ma,, m,o,, -1/

AHanoriyHo BU3Ha4aoThCs A,,, A ;.

I3 301IbIIEHHSAM KUIBKOCTI PO30OMTTS, PiB-
HAHHS KoJuBaHb (1) yckiamHsSE€TbCS, TPOTE
TOYHICTh pIlIeHHA 30uIblIyeThCcs. B maniit
po0OTI po3paxyHKOBa MOJIENb OTPUMAaHA JIi-
JICHHSIM JIucTa Ha 7x16 KIHIIEBUX €JIEMEHTIB.
Po3spaxynku Buxonani Ha IIK. Buxonanuii
PO3paxyHOK BJIACHHMX KOJHMBaHb BUIBHOI ILIaC-
TUHH 0€3 BpaxyBaHHS 1 3 BpaxyBaHHSIM PO3IIi-
PHHUX KOHYCIB, BJIACHUX 1 3MYIIIEHUX KOJMBaHb
IacTHH 3 OeToHHOK cyMimimo. OTpuMaHO
I’ SITh 9acTOT 1 BIAMOBIMHUX iM (OPM BIIACHUX
KOJIMBAaHb, aHai3 AKUX I0KAa3aB, 110 HaHOIbII
JOMYCTUMOIO 3 TEXHOJIOTIYHOI TOYKH 30py €
tpeTs hopma (Tabmn. 1), sika Mae 1Bi Ha MiBX-
BWJII B TO3/I0BXKHOMY HAIpPSMKY 3 BY3JIOBOIO
JIHI€I0 MO CEePeAMHI TUTACTHUHH.

Po3paxyHOK 4YacTOT BJIACHUX KOJIMBaHb
IUTACTUHU 3 BPaXyBaHHSM PO3MIPHUX KOHYCIB,
cXeMa pO3TallyBaHHS SIKUX NMPUBEACHA HA PH-
CYHKY, TIOKa3aB, 1110 3HaYE€HHS 4acToT 1 BiJIO-
BIJIHUX iM ()OPM KOJMBaHb MPAKTUYHO HE 3Mi-
aurck [10].

BpaxyBanHsa O€TOHHOI cyMmilll NpU KOJIU-
BaHHSX PO3JIIJILHUX JIUCTIB BUKOHYBAJIOCH MPU
3HAUEHHSAX KOE(DILIEHTIB TPUENHAHHA Macu
oerony o =0,3 3 1BoXx OOKiB. 3HaYEHHS Yac-

TOT 1 OPM M BIACHUX KOJUBaHb JHCTA 3 Bpa-
XYBaHHSM TPHETHAHOT Macu TIPUBEACHI B
Tabs. 2. B nopiBHAHHI 3 KOJMBAaHHIMHU BUTBHOT
IUIACTHHH, 3HAYEHHS 4YacTOT AEIIO 3017bIIH-
JAMCh. 3HAYNUTh, OETOHHA CYMIlll OKa3ye BILTUB
Ha CIEKTp 4acTOT po3AuUIbHUX JHuCTiB. [Iporte
(GbopMH KOJIMBaHb 3AJMIIMINCH MPAKTUYHO
HE3MIHHUMH, 3 OUTBII YITKUMU JIHISIMU TIepe-
TMHY JIHCTA.
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Ta6auns 1. ®opMu KONMKMBaHb ITACTUHH KACETHOT YCTAHOBKH JJIsl (HOPMYBaHHS 32113006 TOHHUX BUPO-

0iB
Table 1. Forms of oscillations of the plate of the cassette device for the formation of reinforced concrete
products
BrnacHi konMBaHHS BiIbHOI INIACTHHU 0€3 PO3MIPHUX KOHYCIB
Yacrora, I'1 12,0 15,7 18,7 20,5 23,5
®opma konu- | =1 T 3 2 TS
L A a4 4 Y 2
BaHHS Q ‘ OO, B ¥ ¥ 6 1 OO
BracHi konMBaHHS 3 BpaxyBaHHsAM OE€TOHHOI CyMili
Yacrora, I'1 13,51 18,65 19,97 21,06 37,34
®dopma KoIu- ] ; b
BaHHs ; ™x A X x ; 1 b 1
BumytieHi konrBaHHS 3 0ETOHHOIO CYMIIIIIITIO
Yacrora, ['1 24,0 36,68 43,0 49,0 62,0
®dopma Koau- \:: T \,(,YXT,W

®opMu 3MyIIEHUX KOJMBAaHb IUIACTUHU 3
OETOHHOIO CYMILIIIIO0 BUBYAIMCH NPU YacCTO-
Tax XapaKTepPHHX JJIS 3aBOJICBKUX YMOB (op-
MyBaHHA (24; 36,8; 43; 49; 62; I'm). Haii6inpm
gacTo 3ycTpidaerses yactora 43 I'm. I3 Tadum. 1
BUJIHO, IO IIPU LIbOMY € 0araTto TOYOK Iepe-
THHY, SIKI BKa3ylOTh Ha BIpOTiIgHY NPHYUHY
HEPIBHOMIPHO{ MIITHOCTI BUpOOY MO IUIOILI.

ExcniepumeHTasbHI TOCHIIPKEHHS KaCETHUX
YCTAaHOBOK BHMKOHYBAJIHCh B HATYpPHUX YMO-
Bax, BUMIPIOBaHHSAM aMILTITYJ] KOJIUBaHb PO3-
JUIBHUX JIMCTIB 3 BUKOPHUCTaHHSM CIHeliajb-
HOTO BiOpoIIyna, 3aKpirJIeHOTO Ha TEJIECKOITi-
YHII mTaH31 1 OB’ SI3aHOTO 3 OCHUIOTPA(OM.
Taka KOHCTpPYKIIisl AaT4yMKa JO3BOJIMIIA BHUMI-
PATH AMHAMIYHUN PEXUM MPAKTUYHO B JHOO1H
TOYIIl TUIOIIMHH JIUCTA MPHU PI3HUX BUJAX TEX-
HOJIOTIYHOTO HaBaHTa)XEHHS. 3amip Iepemi-
IIEHb TIPOBOJMBCS B TOYKax Ha BHUcOTI 250,
1250 1 2000 MM Bifg Bepxy mactuH. Ha kox-
HOMY piBHI 3HIMAJIUCh MMOKa3H B CEMU TOYKaX:
i 1,1 1 1,7 — 3a mexxamu poboyoi 30HU, Ha

KOHCOJIbHUX JUISHKAX PO3JIIIBHOTO JIHCTA 1
n’satua (1,25 1,3; 1,4; 1,5; 1,6) — B pobouiii 30H1
Ha pIBHUX BIACTaHSX ApYr Bix apyra. Pe3ymb-
TaTH 3aMipiB st piBHA 250 MM 1 3alIOBHEHHS
BiJICIKIB OCTOHOM Ha OJIHY TPETIO TPEJCTABIIC-
Hi B Tabn. 2. IlopiBHIOIOUH pPO3PaxXyHKOBI 1
JOCTIAHI 3HAYCHHS IEPEMIIIICHHS PO3IITBHOTO
JUCTa, HEBXKKO OAYUTH, 110 BOHH 33JI0BIITHHO
Y3TO/DKYIOTBCS  (CepemHsi TOXHUOKa CKJIaJIae
18%). HasiBHICTh MOXMOKHM 3HAUEHB IS TOUKU
1,1 BUKIMKAHO HEMOXJHMBICTIO TOYHOTO Bpa-
XyBaHHS cMoOcoOy 3alieMIIeHHs JUCTa B pea-
JHHUX YMOBaxX pOOOTH KaCETHUX YCTAaHOBOK.

BMCHOBKU

AHani3 BUKJIAJICHUX JOCIIIKEHb J103BOJIUB
BU3HAYUTH PEKUMH KOJIUBAaHb PO3IUIEHUX
JMCTIB 1 BIAMOBIAHI iM (OopMHU KOJHMBaHb, LIO
3a/I0BOJIBHSIOTH TEXHOJOTIYHUM BUMOTaM IiJi-
BUIIECHHS 1HTEHCUBHOCTI KOJHMBaHb (YacTOTH
46, 48 1 49 ') [10, 11]. 3 MeTOIO 3MEHIIIEHHS

Ta6auust 2. Pe3ynbratu 3amMipiB aMILITYl KOJIMBaHb PO3IIJILHOIO JINCTA KACETHOT YCTAHOBKH

Table 2. The results of measurements of the amplitudes of oscillations of the separate sheet of the cas-

sette device

Ne Toukn 11 1,2 1,3 1.4 15 1,6 1,7
A pochigHa, MM 0,86 0,6 0,7 0,6 0,36 0,25 0,6
A po3paxyHKOBa, MM 1,81 0,71 0,71 0,70 0,27 0,18 0,72
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HETIPOAYKTUBHOI TIepeaadl eHeprii Ha mapoBi
BIJICIKM 1 CTAHUHY MAIIMHU B IIJIOMY 1 ITi/[BU-
LIEHHS aMIUITYAX KOJUBaHb PO3JIIbHUX JIMC-
TiB 0€3 CYTTE€BUX MEepepoOOK MAIIUH € MOXKITH-
BUM JIaTH PEKOMEHJaLli M0 pPO3MIILIEHHIO TeX-
HOJIOTIYHOTO OCHALICHHS y BY3JIOBUX JiHIfX.

Buknanena meroauka BJIOCKOHAJEHHS M-
HAaMIYHUX TapaMeTpiB KaceTHUX YCTAaHOBOK
OTpUMaja y BUPOOHMUYUX YMOBaxX NPAaKTUYHY
NEPEeBIPKY 1 3a70BIJIbHY OLIIHKY.
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Improvement of dynamics battery moulds for
the formation of reinforced concrete products
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Abstract. Battery moulds have widely use for
the formation elements of the house during its con-
struction: partition panels, internal walls, floor
plate. Cassette technology for the manufacture of
reinforced concrete products is characterized by
the simplicity of equipment, high productivity, but
has a number of significant drawbacks: the use of
moving concrete mixtures (cone draft 12 ... 16 cm)
which leads to increased costs of cement; unsatis-
factory in some cases the surface quality, which
requires additional spatula work; heterogeneous
indexes of strength in the height of the product.
The paper presents results of experimental studies
forms of natural oscillations of cassette devices
with and without the without concrete. Analyzed
the most favorable modes of cassette devices
which based on the research. Presented results of
numerical calculations, which are performed on the
finite element method taking into account coeffi-
cients of influence are known from the course of
strength of materials and show the value of the
deflection from the action of the single load when
considering the plate as a two-dimensional beam.
The calculation model is obtained by dividing the
letter into 7x16 finite elements. Five frequencies
and their corresponding forms of oscillation have
been obtained, the analysis of which has shown
that the most acceptable from the technological
point of view is the third form, which has two half-
wave in the longitudinal direction with a nodal line
in the middle of the plate. At fluctuations of sepa-
rate sheets the account of the concrete mixture was
carried out at the values of the coefficients of con-
nection of the mass of concrete o.=0,3 on both
sides. Experimental studies of battery mould were
carried out in natural conditions, measuring the
amplitudes of oscillations of separate sheets using
a special vibration sensor fixed on a telescopic rod
and connected with an oscilloscope.

Keywords: the cassette device, forms of oscil-
lations, concrete mix, oscillation frequency.
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