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CO 8O KHOA HQC DIEU KHIEN BANG PHA DAO DONG
'CHO HE VA RUNG CONG HUONG HAI BAC TU DO
DAN DONG NHO KHOL LECH TAM

TRAN VAN TUAN, & SANH, LUU D(°C THACH

1. DAT VAN DE

Cé nhidu may vi thi€s bi st dung nguyén 1y va rung nhw mdy sing, miy nghign, mdy dim
bé tong, d3m dit, bia dng coc, dtc rung v.v... Uu diém cda cic mdy va rung ¢éng hwdng 1a gon
nhe, t8n {t ning lwong nhung cé nhwge diém 13 hé 8 cdng hudng cang 1ém, cing d& mit &n dinh.
Viéc gidi quyét nhwoc diém ndy s&€ cho phép m& rdng vi ning cao hidu qud si dung cic miy va
rung céng hwdng.

Nhin chung d&i véi cic hé phi tuyén khé didu khién ty déng. Céc miy va rung st dung cic
yéu t8 dan hdi cé dic trung tuyén tinh tirng dozn (goi chung i mdy va rung) c6 nhigu khi ning
ditu khién tu déng. Khéi nidém didu khién tw dong & diy dwoc hiéu qua hai nhitm vu li:

1. Piéu khién ty ddng d¢ duy trl (bink 8n) ché d8 va rung cdng hwémg.

2. Didu khién ty d6ng dé thay 43l mét thdng s8 cong nghé co bin nio d6 nhe: (bidn 43, s8¢
43 hodc gia t6c) theo cdng nghé cho trwéde do ydu ciu cda sin xuit.

Pé xdy dyng co s& khoa hoc di¥u khién hé va rung cdng huwdng cin nghién ctu mdi cich
diy dd dong Iwc hoc cla hé, nhim tim ra quy luit chung dic trumg cho hé d¢ tir d6 xdy dung
mdt phwong phip didu khién hop ly. C& rit nhitu cong trinh nghién céu di khio sdt hé va rung
mdt, hai bic tw do, song cic nghién ctu &8 khdng xudt phat tir géc 85 didu khién tw ddng cho hé
nén khéng quan tim 43y dd t&i cdc dic trung dic bidt cd lifn quan t&1 khi ning didu khién nhw
¢dc dwdmng dic tink pha-tin 58, m8 men cin-tin s8 cda lwc kich thich v.v... Trong cic céng trinh
nghién céu hé va rung phii ké d€n ¢ong trinh cda 1. G. Ruxakov vd A. A. Kharkevik trong d6 céc
tdc gia di st dung phrong phdp gidi tich d€ gidi chinh xdc hé phwong trinh vi phin dic trueng cho
hé va rung mdt béc tw do ¢6 dém va dfp tuyét 481 cirng. K&t qud nghién ciru di cho bift géc léch
pha gifra vin t8c dac ddng vi lwc
kich thich trong cfng hwdng 13 khong
d8i, cb gia tri 3x/2. Dya vio tinh
chit dic biét niy 15n diu tién L L
Bukhdvski 43 dwa ra nguyén 1y to
ddng binh 8n ché d5 dao ddng cing
hwéng. Tifp &6 A. A, Bérchevski d3
nghién clru mdt cich diy dd hé va

d8m va dip bt ky. K& qud nghién
céu cho phép tdc gid dwa ra mét hé
théng ngoai bigén hodn chinh 4 digy
khifn cic mdy rung mét bic tw do
(xem hinh 1} [5]. '

Hinh 1. Hé théng tu déng binh &n e¢hé 48 edng hudng
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He - khéi ddo cwe; Uy 23,4 - cdc khéi 16gic; Tpy a3 - cdc trige; PA; 2 - céc role; kpn - role tao
xung mang tinh cwe im; kpe - role tao xung dang I cé d8 1ém thay ddi; DCy,p, D - cde diu do
xung; 1 - bd gy rung

D& 6 thé dng dung va phit trién nguyén 1y difu khién bing pha dao déng cho hé va rung hai
bic tw do, cin tién hinh nghién cu k§ co hé. M3 hinh todn hoc cida co hé dwge xdy dung véi
chc gid thiét duge chdp nhin va kidm chémg (1, 2, 3]

2. MO HINH DONG LUC, PHUGNG TRINH DAO DONG VA 50 DO KHOI
CHUONG TRINH TINH TOAN

Phin lén céc mdy st dung nguyén ly dao d6ng hai khm lwong din ddng bing khdi lich tim
¢ 5o 45 ddng lwe hoc nhw hinh 2 dwéi diy
Phuong trinh dao ddng cda hé dwoce vift dwdi dang:

my &y + ¢y (21 — T3) + bod1 + oy = mprw? coswt + mgg + p

maig + ¢y {tg ~ 21) + baiz = —mag—p

(2.1)

khiﬂ'.'z—a‘.‘1>5

2

miZ1 + c1(z1 — 33) + ca(m1 — 22 + ) + b2(F1 — £2) + bozy + coz1 = morw? coswit + nigg+p

mods + ey(22 — 21 — 6) + bo(dg — £1) + body = —mzg—p
(2.2)

khizo — 3y < §°
trong 46 my - khdi lwgng cin bing; my - khdi
lirong co cu cdng téc; cg, c1, ¢z - 46 ctng cla
cic 16 xo: gidm chin, lien k&t m; véi mp va O
cia d8m va dap; b, bo, by - 13 hé 58 cdn twong _[__ lo h Ms
dwong cda Id xo e; vi vit lidu trén mg, cda b - —
16 xo gidm chén, cda dém va dip; mor - md - - P
men khéi 1ch tim; w - tin s8-géc clda lye kich G Cz _l—
thich; ¢ - gia t3c trong truwdng; § - khe hé va =15,
dip; z;, T2 - toa 46 cda khdi lwong my, my; m;
P - lrc nén ban diu. @m ﬁz’a) "

A ra . A ~ ATy 1

Dé nghién c#u chuyén déng cda hé hinh

2 ¢6 chu ky dao d8ng bing chu ky cda luc kich Co _I_ b
thich, v&i khe hd (6) bit ki cé thé st dung °

chwong trinh ASSVM (hinh 3).

Xz

A s TI i 2 I 7T ITT T2 77 0877077

Hink 2. 3¢ 45 déng luc hoc hé va rung hai khéi luong
din déng bing khdi léch tdm

Hé phwong trinh (2.1), (2.2) 13 phi tuyén (tuyén tinh tdng doan). So d5 khéi cia chwong
trinh ASSVM dwge bidu dign & hinh 3. Trong d6 Ty = 27/w. Sau mdi bwéc tich phin miy phai
kiém tra xem néu T > T; thi mdy ¢n x4c dinh trang thii cda hé (toa d6 va t8c d3) tai thai difm
Ty vd so sdnh trang théi cda hé & cic thei diém T = 0 vd T = T, nhim $im ra chu k¥ 13m viée
tuin hoin vi binh &n cda hé. Khi dé cin xdc dinh gid tri sau:

2 \ . 2 2 . . 2
8 = [zi(ze) — myo)]” + [F1me) = d1@)]” + [s2m) — 22)]” + [22(70) — 2(0)]
Néu S <evéielavd ciing bé tu chon, thl mdy dirng v in k& qud td6 cd cic budce tinh cda
chu k¥ cudi cing. Trong d6 c6 thai diém [z — 1] = § véi gbc léch pha o, giia gia tdc dao dong
cwdng bic cda my(E;) va lye kich thich gy = T(z; — z; = 6). Twong tw nhin dwoce gia tri cla
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gée 1éch pha (pg3) gifra gia t3c dao déng cwdng bire 16m nhit cia my vi lyc kich thich (xdc dinh
biing d5 thi mé t4 trén hink 4). Cho w thay d6i ta d€ ding tim dwoc tin s3 dac déng cong hwdng
vi oo cong hwdng. Trwong hop ngwoc lai § > ¢, trang théi ban diu cda hé chon A T =T va

mdy tiép tuc tinh.
| Bit d"a‘.u]

Che dir lidu ban diu
kiém tra, in-

Dwa phwong trinh {2.1), {2.2)
vE& khéng thi nguyén

Cho trang thdihé § T =0
va cdc thong s3 tich phin

| Tinh tich phin phuong trinh (2.1)|

X3ac dinh trang thai cda hé
& thti difm g —z, =6

| Tinh tich phin phwong trinh (2.2)

, T>T : ) S
+

Xic dinh trang thii cda hé
o dihdididm T =T,

Chuyén trang thdi hé v& |
¢ thit nguyén vi ghi

Hinh 3. So d5 khéi cha chuong trinch ASSVM gidi h¢ phwong tinh (2.1), (2.2)
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Hm-h 4 Xac dinh gde léch phd 22, P2 giita gia tdc dac ddng clia. mg(zg)
vi lye kich thich khi § = 0 trén 45 thi
a- do thi lye kich thich; b - @5 thi chuygn ddng cda mg;

¢ - 45 thi gia t8c cida mg;
T - tryc théd gian

3. CO SO KHOA HOC
DIEU KHIEN PHA DAO DONG

Dé xiy dvwng co s& khoa hoc diku khién
pha dao ddng cho hé H. 2 cé thé s dung nhin

xét sau day theo [1]: khi 46 cirng cla dém va -

d3p 13 tuygs d8i cimg (o3 = ), géc 2 = a3
cdng hwdng sé 1 ﬂ/2 khi ¢; = 0 (hé tuyén
tinh) theo [2 3] gdc 1éch pha g = m, cdn
trong thwe t&€ 0 < ¢; < o0, viy géc paz thay
d6i ra sao?. Bing cich khio sit trén miy vi
tinh nh¥ chwong trinh ASSVM cho phep vé
dwgc 46 thi H. 4, H.5.

Dudng cong Ia cho m; = 5850 kg; mo =
8000 kg; ¢; = 22889 kN/m; c; = 137334 kN/m;
¢o = 11200 kN/m; bo = 6 kN.s/m; b = 64
kN.s/m; b3 = 138 kN.s/m; mgr = 2,88 kg.m;
czfe; = 6; § = 2 mm.

- Dudng cong Ib nhw dwimg cong Ia chi
thay gid tri cla mg = 13000 kg; &
156 kN.s/m.
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Pudrng cong Ila cho my = 5850 kg; mg = 10000 kg; ¢y = 22889 kN/m; ¢z = 1442000 kN/m;
¢o = 11200 kN/m; by = 8 kN.s/m; b = 120 kN.s/m; b3 = 1442 kN.s/m; mpr = 2,88 kg.m; ¢p/c; =
63; 6 = 0.

Puwdng cong IIb che nhw dwing cong Ia chi thay m; = 10000 kg; my = 7020 kg; b = 132
kN.S/m; 62/61 =63; 6 =0, '

Budng cong Illa cho my = 5800 kg; mz = 8000 kg; ¢; = 22889 kN/m; ¢z =137334 kN/m;

= 11200 kN/m; by = 6 kN.s/m; b = 96 kN.s/m' by = 138 kN.s/m; P = 32 kN; mgr = 2,88
kgm,cg/cluﬁ §=—0,82 mm. '

Pwong cong IIIb nhw dwimg cong Ila chi thay mq = 13000 kg; b = 156 kN.s /m

Hinh 5 bifu dién méi quan hé giiva gia t8c cla mg(F,) véi tin 88 géc w vi méi quan hé gifa
@32 v&i t3n 58 géc cda lye kich thich. Tir cic dwimg cong phu thude Z2(w), @a2{w) ta thiy ring:

1. Cdc dwéng cong theo cip I(a,b), I{a,b), IIi{a,b) véica/c; = const, & = const, cic théng
80 khic thay 46i trong mién rong (hom cd thyc & cho phép), géc léch pha gz cong hwéng ¢b gid
tri khéng d8i p; = 3,17; ;1 = 3,1; @111 = 3,0.

2. Dwong cong I(a,b) (a, b) véi ea/c1 = coust, khi khe h& va dip thay d8i thi géc paa cOng
hiwéng cung thay d8i o = 3.17; <PIII = 3,0.

P& nghién clu dnh hwdng cla cdc théng s8 c2 /¢, t&i poo tic gid {4 da khio 8dt cic trudng
hop v&i: ¢g/e; = 0,5; 1; 3; 6; 105 15; 20; 63; 100; 150; 300; 600; 1000 va cdc thdng s8 khic nhw my
thay d8i £30%; mq thay d8i £25%; b, by, b thay d&i £15%; ¢y = £20%; ¢z = +20% l.mg v&i hai
trwémg hop khe hé va dip § = 0 va 5 = 2 mm. K& qui cho phép xdy dung 48 thi xdc dinh géc
lpgg(ﬂg/cl) hinh 6

%2 1 2
3
g
2~
1.
o 5 0 5 20 Cfg i

Hinh 6, Duirng cong phu thude gifra ooz va ca/cy
duémg cong L khi § =0 dudng cong 2 khi § = 2mm

4. KET LUAN

Hé va rung theo mdt phwong hai bic tw do ¢4 din ddng bing khdi léch tim, géc léch pha
gitta thii difm bit dhn va cham holc thiri difm gia tdc my dat gid tri 16m nhit vi hwe kich thich
chi phu thudc vio t¥ s8 cz/c; v khe hé va ddp cdn khdng phu thude vio cic y&u t3 khic.

Dic didm niy cho phép st dung hé thdng ditu khién tw ddng don gidn da du-gc ché tao dwa
trén nguyén 1y so sinh théi di€m xung, dwge tao ra khi khéi léch tim qua mdt vi trf xdc djnh
trwge (vi du: géc gz dwge xdc dinh ahé 49 thi hinh 6) vi thi didm xung tao ra khi hai khéi
lrgng my vi meo bdt d3u va cham {:1:2 — z1 = §). (Bai todn chwa ¢é 1o gidi biing gidi tlch)

Céng trmh dwgc hodn thinh véi s tii tro cla chwong trinh nghién cu’u khoa hoc co bin cap
Nhi nwédc vé khoa hoc tw nhién.

Dia chi: _ Nhin ngdy 24/1/1995
Truong Doi hoc Béch khoa Ha Néi '
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SUMMARY

THE SCIENTIFIC BASES OF 'AUTOCONITRO-L WITH VIBRATION PHASE
FOR A RESONANCE BEATING-VIBRATION SYSTEM WITH TWO DEGREES
OF FREEDOM DRIVEN BY DEBALANCES

In the paper it is introduced a method for studying dynamics of beating - vibrators by means
of digital calculation with the help of the machine in accordance with the needs by the helps of an
available autoregulation system operatmg with high’ reablhty

DYNAMIC ABSORBER FOR THE PARAMETRIC OSCILLATION ...
(ti€p theo trang 12}
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BO TAT CHAN BONG LUC B3I VOI DAO PONG THONG 56
CUA BAN MONG cHT NHAT TREN NEN DAN HOI

'I‘rong bai bdo niy tic gid khao sit hi{eu lre cda b3 tit chin.d@n‘g Iye ¥&u d8i vé&i dao dong

théng s3 ¢da bin mdng chir nhit theo md hinh tir bi€n trén nén din hoi ¢6 mét hé sf nén. Kdt

"qui cho thiy ring cé thé chon cdc théng 3 4€ lam gl&m bién db dao ddng hodc dip ta.t dao déng
dé.
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