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VE TU CHAN CUA DAM
CcO MOT BO TAT CHAN DONG LUC

NGUYEN VAN BINH, THAI MANH CAU

Trong [1,2] 43 khio st cdc b3 tdt chin ddng lwre manh vi y&u &3t vio day chiu kich doéng tw
chin y&u. Téc dung cda bd tit chin d8i v&i day dwec thé hién bing ham Di-ric; dang dao déng
riéng ¢ta hé day - bd tit chin dwoc khai trién thinh chudi v5 han theo cic dang dao ddng riéng
cda day Trong [3| d4 khio 4t twr chin cda diy <6 médt bd tit chin ddng lwc manh; dang dao ddng
11eng ctia hé dwoc tim & dang giél ndi; siv dung phucmg phép trung binh dé x3y du’ng nghiém &
xip xi thi# nhit khéng hoin chinh.

Bai bio nay xét bd tit chin d6ng lwe manh dit vio dim; S¢ dung phwong phip trong {3],

x4y dwng nghidm ti€m cidn & xip x] thit nhit hoin chinh.

1. HEf PHUONG TRINH VI PHAN DAO DONG

Khido sit dim ling tru dai £, chiu lién th tual & hai diu miik, cé khéi lwgng cda mét don

vi dai 14 g, chiu tdc dung cda luc klch ddng y&u phin b8 theo chleu dal dim theo phwong thing
ding (Hink 1).

Hmh 1

Tai B cach O mot doan OB = b ¢6 43t bd tht chin déng lwc 13 khéi lwgng m treo & diu 1d
+80 ¢d d§ cling ¢, chin lwc cdn nhat, hé 58 A.
Ha phu'cmg trinh vi phin dao dgng la:
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Didu kién cin bing tai nit B & mdi thii diém (buwéc nhijr gﬁa lwc cit tai B):
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aByU) bt g3 (2) bt
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Theo phwong php phin ly bién s8 [4], chiing ta tim nghi¢m cta h¢ (2.1) - (2.4) dwsi dang:

ygi) (z,t) = YV (z)acoswt,

yé}gl(sc,t} = Y‘g)(w}acoswt, (2.5)

Za{t) = Zocoswt.

Thay (2.5) vio (2.1) - {2.4) ching ta tim dwee!

YW (z) = Cysin %z + C’gsh%m,

(2.6)
Y(Q}(z) = (3 sin %[:r — £+ 04511%(5 — £}, :
trong dé (v /e)‘* = pw?/EJ, C) — Cy, Z 12 cic hé s§ thda min hé phwong trinh:
C' sin %b + C'gsh%b =Cj sin %(b — 8+ 04511%(5 -
Cy cos %b# C’gch%b =4 cos %(b -+ C@h%(b -4,
~ ¢ sin %b + sth%b ~ — Cysin %(b — 8+ C4sh%(b ~ £),
1 o y {2'7)
Z(c - mw?}Z =C sin Eb + OgS}l“Eb,
¢[Z — (Crsin 3o+ Cash )] = = BI(T)° (- Croos To+ CocnT4) -

~ (= Cscos %(b ) mm%{b - E))].
Tir di8u kién cd nghiém khéng tim thwdmg cda hé (2.7), chiing ta suy ra phrong trinh tin s8:

)3 sit yshy = mw?{c — mw?}|sin 'Tsh%'{é@_h1

2¢EJ( ;
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(b~ £) — sin %b sin %(b —‘E)sh"(]. {2.8)

Phuong trinh ndy xdc dinkh mdt diy v6 han thn s8 riéng we{n = 1,2,...). Theo cich phin
tich trong [3], chiing ta thdy ring so v&i phwong trinh tin =8 riéng thanh 14p dwge nhe phwong
phap si dung trong (5], phwong phip dang st dung cé wu didm vi cho d3y @4 cdc tin s8 riéng,
ké cd khi x4y ra hién twong tring tin s8 (gifta dim cé bd t4i chén, dam khéng cé b td6 chin vi
riéng b6 tit chén ).

Céc dang dao déng riéng cda hé ¢d tinh chit trwe giao:

b : L
[ @YD @da + [ WP @Y 5) o 2B = Mo (2.9
0 b



3. TU CHAN DON TAN

. Tré&r lai xét hé kich ddng (1.1) - (1.4), clning ta xy dung nghi€ém x4p xi bing phwong phip
tiém cin cho ch& d3 tw chdn don tin gin tin s& rieng thé nh&t wy. Gid thigt ring w, 1i tin 8
dom vi khdng cb cdug hlré'ng gitta wy v&i cdc tan 88 khic cla hé.

Néu dirg lai & xip xi thé nhit hoan chinh [5], chiing ta tlm nghlem dwéi dang :
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trong dé Yl(”(z), Y;g)(m), Z, 13 céc dao ddng riéng thé nhit twong ¥ng véi tin 8 riéng thi nhat;
uo{a, %), (n=0,1,2,...) 1d cdc him tuln hoin phii tin cla ¢, chu k¥ 27; cdc dai lwong a va

1 13 cdc ham cda ¢ dwoc xdc dinh tir hé phwong trinh:
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Thé (3.1) vao (1.1) - {1.4), chid ¥ dén (3.2), st dung (2.9) ching ta nhin dwoc k&t qda:
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Nhwr viy bing phwong phap khic, chiing ta lai tim dwoc két qia (3.3} d3 ¢6 trong [1,2].
Nghiém tié¢m cin & x4p xi thir nhit hodn chink (3.1) 43 dwge xdc dinh theo (3.4), trong 46 a va
1 dwee xac dinh theo (3.3}

Qua vige khio sit ché 48 tw chin dom tin, cé thé thiy ring vide bidu difn dang dao déng
riéng & dang ham lién tuc kha vi dén cdp 2, khi vi timg khiic dén cdp 3 cho phép thiy rd di€m géc
cia dao him cip 3 cia dao déng ngay trong xip xi tht nhit, tir (3.4) ching ta thiy anh hudng
cia e kich déng tuw chin vi cdc dang dao ddng riéng, nhung chi ¢é cdc digu hoa thir nhit va thi
ba mi thoi.

Tir {3.3) ching ta ciing thiy ring vife thng hé 6 cdn A & dip tt dwoc dao dong cia co hé
hoje lam gidm biér d8 dac ddug dirng cda co hé.

4. TU CHAN DA TAN

Khio sit hé kich dong (1.1} - (1.4), gid sd rdng t&n tai ché dé dao dong bw chin ghn hai tin
58 d3u tién wy, ws cla dao ddng ridng cda co hé va khéng cé ndi cdng hwdng gita wy, véi wy) giira
wy, wg vO1 cic tAn s8 khic.

o] x8p xl tht nhit kodn chinh, ching ta tim nghim dwéi dang:

ytl)(zs t) = Y]_(l)al cos ¢1 -+ Ygtl)a'Z cos ",b? + & Z Kil](z)_un(al: a2;¢l: ¢2)?

n=1
y{2l(m, t) = Yfziai cosy + ngﬂz coshz + & Z V¥ (DYu, (a1, az, ¥1,92), , {4.1)
n=1.
Z(t) = Zia, cosh) + Zaascos g + e{uofar, az, vy, ¥a) + z Zpunlag, as, 1, ¥a) ).

n=1

Trong 46 YJ.(”(:;:), Yj{z)(z), Z; 13 céc dang dao ddng riéng thiv 75 = 1,2) twong dng véi tin
6 riéng thér § cda co hg, u,(a1,az, ¥, ¥2) {n=0,1,2,...) 1a cdc hdm tulin hodn phdi tim cda
¥y, 2 c<ha ki 27,

Céc dai lwong ai, az, ¥, P2 12 cc ham phdi tim cda ¢ dwge xdc dinh tir hé phwong trinh:

d di ;
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Thé (4.1) vao (1.1) - (1.4), chi ¥ dén (4.2}, stk dung (2.9) ching ta nhin dwge k& qia:
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BiZ](GL, ﬂ.g) = 0.
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Chiing ta d3 xiy dung dwoc nghiém tiém cin & x3p xi thi nhit hoan chinh. Khio st (4.3),

(4.4} chiang ta thiy:
- Nghi¢m dirng a; = az = 0 s& én dinh I_lgll:
WSy — A2 - Yi(b)]? < 0 '
30 — AlZ1 - Y(b)]* <0, 1)

L) — A2, — V(b))% < 0,

Tire 13 viée ting hé 8 cdn X sé &n dinh héa vi trf cin bing cda hé.
- Nghiém dirng a; =0, ‘ez # 0 thda min :

Az —hmaz w2 = Ll - A[Zz — Ya(b)]?

sé 8n dinh néu:
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- Nghiém dirng a3 =0, @1 # 0 thda man:
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- Nghim dirng a3 #0, a3 0 thda min (43) (4.4) s& &n dinh néw

1. [hlﬂ)hw)m ( (3]) ] > 0,
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D% ding thiy ring bidu théc thi hai luén dwge théa mfin, con didu kidn thé nhit thudyng
khéng dwoe thda min (2], nén ché 46 ndy thudng khong én dinh.

5. VAI NHAN XET

1. Bing phwomg phép bidu diZn dang dao dong riéng béi ham lidn tuc khi vi dén cip 2, khi
vi tirng khtic d&n cip 3, ching ta thiy ré diém géc cda dao déng & dac ham cip 3 ngay trong xip
xi thir nhis.

2. Khdo sit nghiém ti8m cin & xip xi thir nhit hoin chinh, ching ta thiy dnh hwdng cia lwe
kich déng tw chin R(3y/3t) vi céc dang dao ddng riéng t&i phin hoin chinhk cda nghiém, phin
ndy chl ¢é cdc didu hda thiv nhit, thi ba va mét s§ hiFu han céc didu hoa t8 hop ma théi.

3. Lip dwoc cac két qia da ¢ trong [1,2]. Khi ting hé 58 cdn A cia bd t4t chin déng luc, ¢b
thé dip tit dao déng tw chin hofc lam gidm bifn A% dao ddng dirng cda hé.
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SUMMARY

ON SELF-EXCITED VIBRATIONS OF BEAM WITH ONE DYNAMIC ABSORBER

In this work, self-excited vibrations of beam with one strong dynamic absorber were studied
by the method in [3].

From the solutions refinement of the first approximation it is seen that the self-excited force
and particular forms influence to the completed parts of solutions, the dynamic absorber may be
used to damp the self-excited vibrations near to one or two particular frequencies of system and
to decrease the amplitude of stationary vibrations.



