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Dviejy maZy parametry metodo taikymo klausimu

E. Astrauskiené, K. Ragulskis, I. Tiknevic¢iené (KTU)

Nagrinéjama sudétinga sistema, kuri susideda i§ kieto kiino, pritvirtinto prie ne-
judamo pagrindo tampriais — disipatyviniais elementais, bei prie to kiino pritvirtinty
mechanizmy — maginu, kurios gali atlikti rotacinius judesius. Nustatytos kartotinés
sinchronizacijos reiskinio egzistavimo salygos.

Ploks¢ios sistemos atveju judesio diferencialinés lygtys yra

Mins + Mps +My =M, (s=1,q), Q)
Li(xv y’ 1/,) = E(‘p\‘) (l = 1—3), (2)
Cia
M = Jo(05) - &5 +0,5- T/ (0y) - 92, ¢ = "ll—‘f - inercijos momentai,
My, = (‘,’g potenciniy jégy momentai,
My, = My (x, y, ¥, ¢;) — vibraciniai momentai,
M., = M,;(¢,) — iSoriniy jégy momentai,

Li(x, y, ¥) — nesanCio kiino inercijos jégos,

F; (p;) — nesantio kiino suzadinimo jégos, kurias sukelia mechanizmai — masinos,
pritvirtinti prie to kuino,

1 — potenciné energija,

Js (@) — s-0jo nario redukuotas inercijos momentas,

@, — apibendrinta s-ojo mechanizmo — masinos koordinate,

x, y ir ¥ — nesancio kiino ortogonaliis poslinkiai ir posiikio koordinaté.

Tiriami nusistovéje¢ reZimai. (1) lygtyse tariame, kad

Ji(@s) = Js0 + ndsi(es), 3)
Mps = uMp;, My = eM,;, M = eM,,,

kai p ir € — maZi parametrai, kurie gale skai¢iavimy prilyginami vienetui.

Toms ¢, koordinatéms, kurios juda pagrindiniu kampiniu grei&iu, u = &, 0 oM
@y, kurios Juda kombinuotu grei¢iu, Zemesniu uZ pagrindini, naudojami abu maZl
parametrai u ir €.

Nusistovéje rezimai ieSkomi eiluciy e atZvilgiu pavidale

Oh=@ro+epm + -+ (h=T1,1), “

op = opo) +epp () +--- (p=1,9), *)
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X=xo+ex;+---, y=Yot+ey+---, v=vo+eyr+--
(4) taikomos pagrindiniams tonams, o (5) kartotinés sinchronizacijos reZimams. (4)
cilutés narys gpo(u) ieSkomas eilutés u atzvilgiu pavidale.
@po(k) = Ppoo + U@po1 + -+ Q)
Priimama, kad (4)—(6) eilutése

Qpo =0t + oy, O

m 7
(p,,00=ﬁwt+a,,, mneN ir — <l ™
n n

I8 oy ir @p1 (1) periodiskumo salygy

lMinh + Mph + Mvh - Meth=x()‘ y=vo. ¥=Y0. Ph=0h0 = O, h= 1» l7 (8)

Ir

M; — —
[ np + Mpp + My Mep]x=xo~ y=Y0. 9=¢0. Cp=@p0o()+eep1 W)+ T

aunamos lygtys, i§ kuriy nustatomi parametrai @, ot ir .

[ agrinésime sistema, kurios matematinis modelis yra diferencialiniy lyggiu sis-
€ma

X+hi+plx=X,
j3+hy)'!+p§-y=Y,
J\@1 + My +mygricosor = My(¢1),
D@2 + Myy + magrycos g2 = My (¢2).

(10)

ats Cia M (¢)) ir Ma() — redukuotos iSorinés jégos momentai koordinagiu ¢\ ir ¢,
2vilgiu atitinkamai,

X = pari (¢ singy + ¢ cos@1) — paara (@2 singz + 3 cos ¢y),
Y = —puyiri(G1 cos oy — @7 singr) — pyara($2 cos @2 — @3 sing2),
My = myr( - ¥singy + jcoser),
My; = myry (3 singp + y cos ¢2).
Nagrinéjamas rezimas o1 =wir ¢ =0,50.
U0 atveju, targ, kad
myy = My, My, = eMy,,
m\gri cos ) = em gry cos gy,

magro COS @y = Umagr COS @2,
M (¢1) = eM(¢1) it Ma(@2) = eMa(92).
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gauname generuojancia lygciy sistema

Jig10 =0,
Jaga0 + umagra cos gy, = 0,

. . 1)
%o + heXo + pixo = Xo, (

So+ hyyo + piyo = Yo,
i§ kurios gaunami sprendiniy

Y1 =¢10t+epn+---,
2 = pao(u) + e () + -+,

(12)
x=xo+ex;+---,
y=y-+en+---,
pirmieji nariai.
(11) sistemoje
Xo = p,xlrlwz cos wt — 0,25u,2r2w2 cos(0,5wt + ),
Yo = pyirio? sinewt +0,25u,0r20% sin(0,5wt + a).
I3 (11) pirmyjy dviejy lygéiu randame
@0 =wt ir @0 = @a0(K) = @200 + Rp201 + - - - nari 00 = 0,50t + .
Nari ¢,0; randame i§ (11) antrosios lygties, surink¢ narius prie pu:
Jo@a01 + magrs cos(0,5wt + ) = 0.
Tokiu biidu,
dmogr
@20 = 0,50t + a + M;gzz cos(0,5wt + a). (13
Jow
I3 (11) tredios ir ketvirtos lygties gauname, kad
2
Xp = el [ (Ay1 coswt + why sin wt)
Dxl
0,25w?r
- 2R A 5 0s0,5(wt + @) + 0,5wh, sin(0,5wt + a)],
Dy (14)
a)2 r
Yo = ___g«"_‘_l(th_v coswt — Ay, sin wt)
vl

0,25w’uyor
— =220, 50h, cos(0, 501 + @) + Ayzsin(0,5ar +a)]:
y2
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Cia
Ag=pi—w,  Dua=AL+@h),  Aan=p;-02507
D= A%+ (0.50h)?,  Ayi=p}—’, Dy =A%+ (0h)?,
Ay = p}—0,250°,  Dya= A}, +(0,50h,).
(13) eiludiy narj @7, () randame i§ lygties
21y — magra sin g - 921 + mara(Xo sin @20 + Yo €08 ¢20) = Ma(@20)- (15)

Sprendinys ieskomas pavidale

@1 = L sin(0,5wt + ) + K cos2(0,5wt + a). (16)
L(15) istate (13) ir (16) ir sulyging koeficientus prie vienody harmoniky, randame
32M2 l61”2[(2 + DZ)A“ —+ 2Bvl]
L| = —_— Kl -

" Dha?B + DY)’ = 1,0 (8 + D)[84,; — (8 + D?)B,(]

2g[8M, + D Jhw?(Ly + 0,5DK))]

0s 2o = R
o D21,0* (By1 — Ar1)
kai
4myrag Ag0?
D = —, Al = — s
J2w2 x1 Dy, Hxlly
A 2
By =22 uon,  he=0 ir h,=0, (17)
vl

L(10) treCiaja lygtj, istate (12) pirmaja eilutg, gauname lygtj
J1¢11 + myri(—Xo sinwt + Yo coswt) + mgry coswt = M(p).

kurig suvidutinine randame

4M
cosa = — . kaih,=0irh, =0.
mriw (Ax2+By2) ’
Cia
A w? Ay w?
Ap= -2 00500r, By = —220,25u0r.
Dx2 v2 )

i§0( ‘7) nustatome, kad kartotinés sinchronizacijos reZimas egzistuoja, kai redukuotas
"Tnés jégos momentas

M, < 0,25mri0* (A + By»).
Rysi . . .
Witarp w, M, ir M, apibrézia lygybe

32M?  2¢M,A,»(32+ 10D% + D*
et W "2(, ; a )=w4A§2. kai y = 0.
miry J,D*(8 + D?)
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On the application of two small parameters method
E. Astrauskiené, K. Ragulskis, I. Tikneviciené

The carried body in the analysed vibrating system is excited by disbalanced vibrators with asynch-
ronous engines. The analysis of multiple dynamic synchronization by an approximate analytical
method of two small parameters is performed. The steady state motion of the system is determinded
and the conditions of existance of multiple synchronization regimes are revealed.



