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~ BO TAT CHAN PONG LUC CHO HE.TU CHAN
€O THONG SO PHAN BO (TRUONG HQGP DAY RUNG)

NGUYEN VAN DAO

. Tiép tue-phét tridn nghién ciu tic dung clia Bo L& déng lyc cho hé ttr chin cé_:-'_ :
thong ‘46 phan b3 [3]: trong bai b#o nay xét truwdng hop day rung. Cae két qui thu ﬁuac'.ﬂ )

co thd wng dung vao vide kbl rung cha Jday didn duéi tie dung cha gio,

PAT VAN BE

Xat dao dong clia ddy cing ﬁiﬁ'a hai di2m c¢& dinh
Gid thit ddy chiu tic dung cdia lwe phdn bé theo sndt chidu dai cida no vdi cuoug
d¢ trén mbi don vi chidn dai 1a R (Bv/at)

N S L &
R{?y/ét)=hy ot hg( o ) Yy
Lire nay s& gav ra tu chdn cla - i
day theo phwong toa d¢ y. D¥ dap tét Y 4= .
dao ddng cla diy ta treo mét bo tét ¢
chidn song song véi phuong y cdchgde I &
0 kholng cach b. Duoi diy s& anghién C
cfu tde dung cda bé tit chén niy.
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§1. PHUONG TRINH CHUYEN DONG

Goi 4 14 kh6i lwgng cha don vi chitu dai cla day. T, 14 lye cing ban diu va
coi lye can, lye R 1d nhd ta ¢6 cac phwong trinh chuy®n dong nhu sau:

9%y aly F] B
b = To—i =cR [ — ) + cfu — v(b, D]3x —b)
: - Ix a
C avh, O 1.
+o [u - _"—“3—-”—] Sx— b,
&
" . ayib: t
mu + cfu — vib, t}]=- €A [u — j‘%*—)'] (1.1}
t
Diéu kién bién 1o rang la i
vl ) = 3l 1) =0 ‘ (1.2}
Ta bidu dign ham y{x, t) nhy sau:
(==
vix 0= Y WalhYalw,
n==1
T .
Yn{x) =sin "—r}— X. ' (1.3)

Trong dé Wy(t) chua biét.
fhay (1.3} viao {1.1) i so sdnh cie hé, 58 clia Yalx, s Juge che phrong trinh
san ddy d6i voi Wa,
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. .‘l{‘;n “J’" GC%\]\F[] — Cnlxlg}jl9
t + ofa — mi’a’m’ b}vv;q =gl {13
14 2x , ‘!, 35
Py = %“""“?Yg(b)u-{" by — = Yu( 2] ; Wa —~ = haWh } |
wo( ! . ; ; 4 )
A - o . .
Pa = = — [u - Yol ])}W.E}, - ' : (1.3}
S 1\ SR : ]
e fum NPT, Z 2. ¢
Ky =1 . + ""‘ﬁY \L] Cn = Yalb }, wr=
: -1 u ! . pl o

Trong cic phuong trinh (1 4) ta A8 Bo qua cde 6 hang Wilj =& n), g igzct vhing
toa d6 Wx cé.gia tri vuot xa ching. Trong thye 4 trudng hop quanfrong nhii B n=1
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§ 2. GIAI HE PHUGNG ”‘RE{NE (E 4)

. Ca e,
Ta dea vao cée toa 00 chudn E1, £ theo eac cong tnuc-

= _15:1 4+ Ea, = dify + dufa, ' (2.1}
. 2 '
04Yy(b) w¥¥ (b
dl = =——p, ds = n(l) ,
o, — Vy J% —V'VQ
2} = ad + @ - Yk - wi}? + 4620V (b))
2\7% = a2 4+ o? ‘V(cv — w2 & 4?0 Vilb). (2.2}

Céc phuwong trinh @61 v&1 bidn mdéi o (l{mg.
2y :
B 4 vi& = ey (PI + !;1 dif-’g) L

& E-L .
o i Si :
Eo ot vpka = ey Py k- dm) , (2.3)
Y [ '
i .
ky = "““{i”‘““ (2.1
qu + 2mc
Ta tim nghiém cda he (2.3} duwsi d(_rd
EL = atcosfL. £; = —ayvisinb; B =vit + i{Jlf
2 = azcoshs, £y = --azv%i—;ﬁo 02 = vat 4+ s 28

Cae phuong trinh déi véi bign mm g1, P osE A

Ty
Vlal = —gkl gPi + L Po} sinfr,
)

: wl
H Imdi
vial'lﬂ——— =51 (Pl + ne P2> cosfr,
]
. | 2md
vgaz = —gk3 {Pi 4+ =2 Pz) sinfs,
\ wl |
) " . 2mdz y ) e
Van2g = —cks { P1 + “_l— Pz §coshh, (2.8) =

Trong xdp xi1 the nhit ta cod thd thay (2.6) bing céc pfiu‘o’ng lvinh trung binh
héa sau J4y :

. ekt 9
Vial = vial [hl — qfr — — hg(v%af -+ ‘)vzqz)]
21 16
. ek 9
Vig2 = —-vza2 {hi ~ qih == ——— ha(v}a? +2v%a-§>] .
‘ 2th 16 '
viaiPt = 0, ' vaaaln = §. ' (2.7}
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T {2.7% ta tim dwoe cde nghigm deng nploy sand
1. az =0, al 9= 0 xac dinh b

9

Al = —— i’ze‘}%a% =il - }f‘* (2.%)
i B
Nghitm nay on dink néu.
9 2. ! ,o. 1 . :
— haViai o> — (bt - gik) = —— Az, , (2.9 .
“T6 T 5 . :
3, at =0, -az-==0 xic dink b&i:
4]
Ap == — hg\v‘éa% hi — g5h. (2.10)
18 -
dn dinh ndu:
A 2 R i
—— hs\'gﬂ.ﬁ e i — (:21‘”)_: — A1
16 :
| S ar==0, a2=~=0. Nghi¢gm nay ludn lubs khong 8o dinh
; Nhw viy i3 trong thye té, & xfp x1 thé nbil diy s2 dao dong theo ludt: '
v

yix, £) = ajcos (vit + bidsin = %

‘ u = aidicos (VL + D), i= 1,0, P (2.11)

[ T cae bidu thire (2.8), (2.10) suy va dao déng cfa day s& gidm d4i khi ting bre céin
‘(). vay trong truomg hop khdo sat, ting hre cdn s& 1b bien phip cd higu qud dB gidm
hodc dap tit tu dao &dng chia day dedi tic dyng cia hye R (93781,

$3. BO TAT CHAN YEU

Gia thir rdng € va m nhd. Kbi d6 thay cho (1.1) la ¢b cic phuwong trinh.

82y b By
—-—Tc---—y =E}R(—- +C[u—y(b,t)}3(x*'“b)+
a? Ix? at S ‘
l +7\IL.[-— M]S(x— b)g,
H
: . . & .t
mu+ Clu — yb,0)] = — 7\{{1— -i(;—)] ‘ (3.1)

Cic phuong trinh d81 v6f Wa va u Biy gidr 20 “daug:
W + 82Wa = ¢ [P1 + Cou — C.Talb) W, ],

mu + hu+ Cu = Y,(b) (CWa + AW, 3.2)
. - ,
2 I T,
E’n = ( 7 ) .
S
Ta tim nghiém eda hé (3.2} dudi ding
Wy = heos®, Wy = — bising. ¢ = By + P,
u=Db (Vicosp “+ Vizsingj,
u = bB, «— Visin® -+ Vicosd), 3.5)
C{C— mgnj + }zr‘u .
V&= Yuibl,
2AB2 + \Cg“’ mB2)*
Amf :
Vo = . Yalb. (3.4)

7\.2[35 +(C — mBi)z
trong d6 b, @ 1ia nhitng bam chwa biét, cn xhc dinh.
Céc phuwong irinh d6i voi b va O sk 2

db
Bu i [Py + Cou — Ca¥u(b) Wy sing,
di
1 - - oy
b (CI - _F;Hji O o Uy 1“\]”"”?1 Peosp. e ARS8 L




Tir i3.5) ta ¢é cac phwong trinh frung bink hés

edly eh T2,

. ne 2
— == e [ dhg - o ———hgﬁzb
"at 2 ; B2+ (C— mp2 16
) A8+ — mbl
. pp, 90 b gugr AP T O mg;‘) 3.6)
dt p,I B2+ (C — mBE)
2 . 5 ) ) o )
2 = 7 m2BIvim, . _ - (3.7
Nghiém dong cda hé (3.6) s8 la:
?1b‘(}36'1”1’ o A kbhéng 5n dinh trong Itudng
. b =10, &u dinh néu by < , va khong Bn dinh trong tvwdn
[ A2 4 (G — mBh? B
hop nguge lai. ’
hi- b #: 0, xae dinh bdi phwong trinh: : v
9 rh
B = -—— haplb?= n — 3 3 (3.8y
16 22+ (C - mBl?
Truemg hop nay dac déng cha diy dwge mo td bdi phuong trinh ¢
nw : .
v{x, 1} = hcos(Brt + ®)sin X ' (3.9}

;,

Cﬁn et vao bi®a thuc cho bitn dd dqo déng b (3.8) ¢6 thd thdy rang

1. Bién d6 -das dOng cha diy phu thuéc quan trong vao hé s& cdn A cfia bd it
chin. Vgi h = 0 hofie X qua lén bd it chin khdug c6 tac dung. Gia trl X t&t nhit dai
voi vige dip tit dao dong s@ 13

IC—m
Aopt = 16— mesl . {3.18)
n . .
2. Hé s8 r° trong (3.8) ¢4 biku thee {3.7). R3 rang 1& higu qui tit chin 8 cao
. - i .
néu r? 16n. Co the dat dwge disu pay véu chon b sao cho Yafb) = sin nj b =1 he#c
]
B =
2n

¢ Nhw vay 14 cln treo bo 14t chin vio byng thir ahét cha dang dao ddng tuong tng.

KET LUAN;

T cac nghién eitn trén ta di dén két Iudn nhw san’

B lam gidm hoie dap tt ty dao dong ela day rung la ¢ thd ding bé tht chin
dong lye nhu lrong treémg hop hé c6 kbai lugng tap trung (1. ‘)]

Vi bo tht chdn dong lie manh {m, ¢ bitu 114|‘) lang hre cdn {A) s& lam t#ng higa
qué t&t chén.

V&t be tét chdn dong luc véu-{m, ¢ nhd, cin chon hé s8 e X theo cOng thite

. : - . 1
(3.18). Hiéu quk tit chdn s& 1on néu la dit bo tit chin & di2m b = -—(véri n=1, °

2n

Bia chl: Vign KHVN Nhan ugiy 23/3/1985
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TAL LIEU Tit

1. NGUYEN VAN BINH: B3 tdi chin trong hé tw ehiin 4— tuyén. Tap chi Co hoc, 86 3—4, L7y

2, NGUYEN VAN BAO. vé& Do tit chin dovg lec. Tap ehi Co hoe, S5 2, 1982,
3, NGUYEN VAN PAO, Quenching of seif — excited Oscillations of mechanical

L

gystem, ICNO-X, Bolgarie, 1984 _ ‘ _ e

T SUMMARY.

D‘)\U\li(‘ ABSORBER VOR SELF ~ EXCIUED SYSTEM WITH

DISTRIBUTED PAL\A\IEIU‘ {ving ‘d[\f STRING)

. The dvnamlc absorber may be used fo damp the self - excited vibratico of the
“string. The f[riction mechanism of absovher '}} has decisive infiucnec on the amplitude
of self - excited vibration of the string.

For the strong dynamic azbsorber {m, ¢ are ['inite.)the increasing of the friction
foree(}) leads to the deereasing of the amplitude of vibration of thestring. For the weak
dypamic absorber {m, ¢ are small) the effect of damping will be achieved only with some
mean values of the friction foree.

VE HOAT BONG CUA GS. . Fraczkiewicz & VIET NAM

Theo k& hoach hgp thc khoa hoe gika Vidn Co hge Vién Khoa hoe Vigt Nam va
Vitn cac vdn &8 Co ban cfia k¥ thuit {(IPPT) Vién Han i&m Ehoa hoc Ba Lau, GS. Fra-
cetiewicz — Vign tradng IPPT, chuyén gia Co hoc vat rin bifn dang — 44 den Ha ndi
Dedy 168]4]1985.

Trong cac ngay 18, 19 va 22 thang 4. tai Vign €6 hoc GS. Fraczkiewicz &i frinh
bay moél s§ k&t gud nghidn ctu vé co s§ loan cha co hoc hé efu trde lwdi, mot trong
nhtng cdng cu hign dai mod phéng sé cac hé co hot. Xemninar ¢ thu hdi nhidu ¢fn b ¢
rghiée civa va gidng day tor Che Vien vd Teardng Bai hoc. GS. Fraczkiewicz 41 gip €06
chn bd co hoc clia cle trwdng Bai hoe Tdng hop. Dai hoe xay dyng, Pai hoe Bach khoa
Ha Néi va tir 24 dén “Pﬁ thang 4. 1dm vidc voi Phiin vién Co hge thanh phd HS Chi Minh,

Ngay 30/4/1885. (zS Nguyén Van Hao vd &GS, Frocekiewics di k¥ van ban k& hoach
hop tac khea hoc gitta Vitn Co hoe va IPPT trong thoi giam 1986 — 1096. Theo 46, hal
bén s& k& hop nghién cdu cic vin d8 cfia co hr_}«\: ¢4! rin bién dang, nghitn edn va
tng dung siéu Am trong k¥ thudt, trac d6i k&t gui, thong tin, t2p chi, cong bé chc cdDZ
hinh khoa hoe, IPPT nhin gitp Vign Co hoc x4y dyng mdt s6 co s thi nsh:ém phue
vu cic vin & néu trén, gmp da0 tao bai’ dudng chu hd nghiga clvu va thite nghism-
Vien Co hoe st don tiép chu b6 khon hoe, chuvén vidn kj thudt clia IPPT dén (rinh bay
edc két qud 1y thuyét va hufin luyén khai thac mby moe thi&t bi do IPPT cang cdp-

Sau hai luin tam vige, GS. Fraczkiewicz da rai Ha Noi ngay 1{5/1985,

(Bwa tin Trin Dwong Hidn)
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