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B CyYacHmX ymoBax PO3BUTKY
iHdbopMaUiHUX TeXHOMOorin, iHbopMaLinHi meToau

i Mogeni pO3NOBCIOOXKYIOTLCA Yy BCIX ranyssx,
30Kpema BapTO (B¢ BMpOBagXyBaTH B
MPOEKTyBaHHA  MawwH  Ans  BMPOOHMLTBA

OyaiBenbHUX maTepianis. IHopmaLinHi TexHonoril
3MYLLYIOTb rMnbLle BUKOPUCTOBYBATK BNacTuBi im
YSBMEHHS Ha Pi3HUX eTanax CTBOPEHHA MaLUuH.

YHiBepcanbHUMn  3acobamn NS BUPILLEHHS
noaibHMX 3agady €  TEeXHONorii CUCTEMHOro
MOAENOBaHHA | 30KpemMa 3agadi  CTBOPEHHSA

CMUCTEMHUX Mofenemn Ans OCHOBHUX TWMIiB MaLUUH
ansa supobHuuTea 6yaisensHMx maTepianis [1].
PosgineHHs cuctemm MallmHa-cepeaoBuLLe
Ha oOKpeMi enemMeHTM npegcTasnse cobot
AeKoMno3uuilo 'y NochigoBHY CTPYKTypy. Taki
ysBneHHs npu  nobygosi  cucTemMHol  Mogeni
BiATBOPIOOTE Oinbll 3pyyvHy i cknagHy dopmy
Aekomnosuuii. Lia popma 3'aBnseTbea 3 npuHumny
COpPTYBaHHSA nNapaMeTpiB ki XapakTepusylTb
MaLlMHy 3a o3Hakamu Bxogy U , ctany X , Buxoay

Y (pwc. 1).

Bxig Buxig
—> X ——————»
U cTaH Y
f h
Puc. 1. 3azanbHuli eud cucmemHoi
modeni
Takum YUHOM cucTemMHa mozenb
cknapgaetbca 3 MHoxuH (U, X,Y). | pBox
BigobpaxeHb  nepexigHoro  f:U —> X i

BuxigHoro A : X — Y [2,3,4]. Y Hawomy Bunagky

AHOomauis.
cuCmeMHO20 MOOEerT8aHHsI MemoOUKU MPOEKMHO20 PO3pPaxyHKy
sibpaujliHo2o epoxoma 3 Kpyaoeumu KosueaHHsmu. [lobydoeaHo
uinbosy hyHKUito ma rposedeHo napamempuyHy onmumisauito 3a
eHepeemMuYHUM Kpumepiem.

Knrouyoei cnoea: cucmema, modentogaHHs, onmumizauis,
po3paxyHKu, gibpauyitiHul 2poxom.
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CUCTEMHE MOOEJNIIOBAHHA TA
NMAPAMETPUYHA ONTUMI3ALIA
NMPOEKTHOI'O PO3PAXYHKY
BIGPALIIMHOIO N’POXOTA 3
KPYroBUMU KOJTIMBAHHAMU

B cmammi npedcmaeneHa mexHonoais

MHOXWHa BXig sBNse coboto Habip napameTpiB Aki

3a TEXHOMNOrYHUMMN BUMOrammu Bigomi
NpOeKTyBanbHMKYy 3 MOoMepeagHboro  Aoceiay.
Bektop U(u,,u,,u;) CKnagaetbca i3 TPbOX

KOMIMOHEHT: ul—I'IpOp.yKTMBHiCTb MallnHN BOHa

3a4aeTbCA 3a TEXHOMNOrYHMMWN BUMOramu i Bigoma
3 XapakKTepucTUK MalluMH MpOoTOoTUNIB, SKi BXEe
iCHYIOTb | MalTb MHOXMHY BRACHUX TEXHIYHUX
XapakTepuctuk. B okpemMnx Bunagkax napameTp
u, [OOMOBHIOETLCA reomMeTpu4HUMM
XapakTepucTukamu BUXigHOro matepiany BUpoOy,
wapy  Cymiwui; U, — MHOXMHa eMIMipUYHUX
eKcnepuMeHTanbHMX MnapamMeTpiB, ska notpebye
OeTanbHOro aHanisy i y3rogXeHHsl, BoHa BMilLlye
MOXIMBICTb BUBOPY rpynn KepoBaHMX NapameTpis,

AKi  BUKOPWUCTOBYIOTbCS B MoganbliomMy  Ans
napameTpuyHoi  onTuMmisauii i CTBOPEHHSA
ONTUManbHUX 3a EHepreTUMHMMKU  BYMOramu

METOAMK MPOEKTHOTO PO3pPaxyHKYy OCHOBHUX TUMIB
MalluH; 1, —MHOXWHa [OBIAKOBMX NapameTpis
ue WinbHIiCTb,

KoeqilieHTH

3aranbHO  TEXHIYHOTO  BXUTKY,
B’A3KICTb,  koedilieHTn  TepTs,
KOPWUCHOI Ail.

MepexiaHe BigobpaxeHHs f cknagaeTbes
i3 MHOXWMHM (POPMYN WO NEepeTBOPIOTL BXiAHI
napameTpu y BuxigHi. B Hawomy Bunagky ue
34iMcHI0ETECA  6e3nocepeaHbo, TOMY  BUXiAHE

BifOOpaXeHHa igeHTMYHe | He BnNMBae Ha
CTPYKTYpY nepeTBopeHHs [5].
Mpn npoekTyBaHHi MawwHWM Ha eTani

NMPOEKTHNX PO3PaxyHKIB LiKaBNATbCA sIK MpaBuno
rabapytamMm  MawuHW, T KIHEMATUYHUMMK |
OVHAMIYHUMM  XapaKTEPUCTUKAMKU | MOTYXHICTIO
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npueoga. Lle Bumarae wob BuXiQHWMN BEKTOP
Y(,,,V;) BMillyBaB Ui XapakTepUCTUKL:

y, —TeOMeTpUYHi napameTpu, y, —
napameTpu, y, — MOTYXHICTb NpuBOAa.
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BukopucTtoBytoun po3pobneHy  CUCTEMHY
Mogenb npeactaBMMO  METOAWMKY  NPOEKTHOro
po3paxyHKy OCHOBHWX MapameTpiB BibpauinHOro
rpoxota 3 KPYroBUMW KOSMBAHHAMW Yy BUrNsAi
cuctemun. CTpykTypa MeToAMKM Ta il CUCTEMHUR
BUMMA4 NpeacTaBneHo Ha puc. 2.
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Puc. 2. CucmemHa MemodOukKa npoeKmHo20 po3paxyHKy eibpauiliHo2o 2poxoma 3 Kpy2oeumu
KoJslugaHHSIMU

3a po3pobreHo CUCTEMHOK METOAUKOH
oynu npoBeaeHi pO3paxyHKu MHOXMWHU
TMNOPO3MIpiB BiBpaUIMHMX FPOXOTIB 3 KPYroBUMU
KonuBaHHsaMW. B sikocTi BXinHux aanux (Q,/,,a)

3apaBanucs 3HA4YeHHS, o BiAMNOBIAAOTb
nacnopTHUM AaHum BibpauinHmx rpoxoTis Tuny I
Ta [C. Pesynbtatm po3paxyHKiB 3a CUCTEMHOM
METOAMKOK  Ta  MOPIBHAHHA 3 iCHYHOUMMHU
MeToauKamu npeacraeneHi Ha rpadikax a - 0
puc. 3.

Mobynosa LinboBoIl dyHKUIT
NpoBeAeHHA napamMeTpuyHol  onTuMisauil
oKpemo B3ATOro TUNOPO3MIipy
BigOYyBa€eTbCA HACTYMHUM YUHOM.

PopMylOTLCH  CMIUCKU
pO3paxyHKOBUX 3anexHOCTEN:

Q’lgp’a’p’q’k]’kz’k3’m’kg/7’w’s’n’ﬂ"u’du’/’l’n;
I=1(p,L,); B=B(Q,q,m,kk,,k;,kg;);
L=L(B); x=x(s,l,o,¥); o = 0(s,l,a, x);
F=F(A,B,Lnx,w),c=c(B,Lhy,0),

ans
ans
MalLLVHK

napameTpiB i
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P, =P (F,0,u,n,x,u,d,); I,B,L,x,0,F,c,P,.

Cnvcok  napameTpiB  copTyeTbcs  3a
o3Hakamu cuctemHoi mogeni mawwvnn (U, X,Y)

3a AaHUMW aHari3y iCHYUYNX METOAMK PO3paxyHKy
pi3Hux asTopiB [6 -10].

dopmyeTbCA BEKTOP BXiAHUX napamMmeTpis
Uu,,uy,uy..u,), y HaLLuomy BUMNagKy
M] = (Q:lgpaa); Z’l2 :(p’kl’k27k3’m’kgﬂ’s) ’
u, =(q,4), Uz = (n’u’du’:u’n) :

®dopmyeTbest cTaH X = (X, X,,X;..X,), K

MHOXMHa  OYHKUIN  NepeTBOPEHHs  BXiOHWUX
napameTpiB y BUXigHi
xlzplzp;xzz Q _;X3=2,SB;
2,5qmk k,k;k,,
s*lcosa . svlcosa
x4 = ’ xs - )
v x
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Puc. 3. Peaynbmamu po3paxyHKy OCHOGHUX NnapamMempie ei6bpayiliHux 2poxomie 3a
cucmemMHO MemodUKO, iCHyrOYUMU MemoduKaMu ma iX rMopieHsIHHI 3 nacropmHuUmMu
daHumMu peasnbHUXx modesiell 2poxomie
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X, =70-2- BLnxe’; x, = (1,983Lhy)(%] ;
Fo
Xy =—

dbl
x+u —||.
un 2
dPopmyeTbCA BEKTOP BUXIOQHUX nNapamMeTpis
Y =Y(3,925 73 04) ne n=(B,L);

¥, =(x,0); y; =(F,c); y, =(P)).
3ropTatoun Bci 3anexHocTi ctaHy Xy ogHy

iHTerpanbHy 3anexHictb Ans  po3paxyHKOBOI
MOTY)XHOCTI |  BpaxoByldi, Te WO 3a
NPOAYKTMBHICTIO ()  MOXHa 3  TeXHiYHWX
XapaKkTepucTnuk  BU3HaYUTK P nacrnopTHyY

NOTYXHICTb ABUryHa NpoToTuny BGyayemMo UinboBy
OyHKLUiI0 ANs napaMeTpUYHOI onTuMi3aLii:

FU)=AY =kk,P, - P, =kk,P, -
70A0ny*
gmkk k k,,sun./pl,, cosa

s*lcosa N pd,

)

B wuin dyHKUiT nNpucyTHi OBa KkepoBaHMX
napameTpu q=012..82)x" | m* - 200
A =(0,4..0,6), BOHM ekcnepuMeHTanbHi i sK

nokasyloTb MOMepedHi  pPo3paxyHkM HanbinbLu
CYTTEBO BNMMBaOTb Ha 3aranbHy TOYHICTb
METOAMKN PO3paxyHKy. 3MiHOYKN Ui napameTpu

X

— min

Ekctpemym dyHkuii F(U)

0,6
0,41
0,21

-0,21

3

q
" m? 200
Puc. 4. Ekcmpemym yinboeoi hyHKUiIi npu
napamempudHit onmumisayii eibpayitiHo2o
epoxoma
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BM3HA4YaeMO Taki X 3HaYeHHs, Konu
3abe3nevyeTbCA EKCTPEMYM  LiMnbOoBOi  (PyHKLI.
PesynbTtatn napameTpuyHoOT onTumisauii
npeacrasneHi Ha puc. 4.

BucHoeku

3 nobynosaHux rpadikis (puc. 3) BUAHO, WO
pesynbTatM po3paxyHKy OCHOBHWX MNapaMeTpiB
BiBpaUiNHMX rpoOXOTiB OTpUMaHi 3a CUCTEMHOI
METOAMKOK € Oinbl  TOYHI i MakcumanbHO
HabnmxeHi 0O 3Ha4YeHb NacnopPTHUX AaHuX.
PesynbTat po3paxyHKy pauioHanbHOro pexvmy
pobotn (puc. 3 8, 2) Ta NOTYXXHOCTI NpUBOAY
(puc. 3 4, €) niaTBEPOAKYIOTE CNPOMOXHICTb HOBOT
cuUcTeMHol METOANKU OXONUTU MHOXUHY
TUMOPO3MIpiB BibpaLinHMX rPOXOTiB. B NOPIBHSHHI
3 iCHylOYMMW MeToAMKamu  BigHOCHa mMoxubka
poO3paxyHKy 3a CUCTEMHOK METOAMKOK HWbKYe i B
abcontTHOMY 3HayeHHi He nepesuye 15%, wWwo e
NPUNHATHUM  pe3ynbTaToM  ONd  iHXEHEepPHUX
pO3paxyHKiB.
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CUCTEMHOE MOAENTMPOBAHUE U
NMAPAMETPUYECKAA ONTUMUIALIUA
NMPOEKTHOIO PACHETA BUBPALIMOHHOIO
FPOXOTA C KPYITOBbIMU KOJNNIEBAHUAMU

AHHOmMauyus. B cmambe npedcmasneHa

mexHosiocus cucmemMHozo modernuposaHusi
MemoduKU MPOEeKmMHo20 pacyema subpayuoHHO20
epoxoma Cc Kpyeoebimu KonebaHusMU.

lMocmpoeHo uyenesyro hyHKUUO U poesedeHo

rnapamempu4ecKyo onmumu3ayuro no
3HEeP2emuYecKUM Kpumepuem.

Knoyeenie cnoea: cucmema,
mModenuposaHue,  oNMUMU3auus,  pacyemel,

subpayUoHHbIl epoxom.

SYSTEM DESIGN AND OPTIONS
OPTIMIZATION OF PROJECT CALCULATION
OF RIDDLER WITH CIRCULAR VIBRATIONS

Annotation. Paper is dedicated technology
system simulation design calculation methods of
vibrating screen with circular vibrations. Built
objective function and conducted a parametric
optimization of the energy criterion.

Key words: system, modeling, optimization,
calculations, vibrating screen.



