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§ l. MO llAU 

Phuong trinh dac d¢ng cii.a h~ c6 l~hOi luqng t~p trung, b6 qua d>c pb~\11 til c3.n 
viCt ill.u&i dq.ng .. 

Mq+Cq=O 

d6 M hl ma tr~n dOi xlrng x3.c djnh dU.ang. 

Bai toin tim tin s6 rieng y~ d~ng dao dQng rieng luang ling cli.a b~ (1.1) h\ 

(1.2) 

:·_(J'day c.:Ji U tiin s!'i rieag cUa h¢. Xi 18. d:J.ng dao dQng l-ieug tuang t1ng v&i tiin sO ri€~ng 
hli cac tan sO ri~ng. cling nhtr cic ri~U1,Q" d::tO c!Qng ri eng ph\1 thu()C vao _cftc thal-n s6 Ciia 
-h~_-citc khOi hrqng ffii ho~c mOrnen qulin tinh Ji ella rna tr~n M cilng nhu dtc phlin-·ftr. 
dim hOi ci ella rna tran C). 

Khi thay dOi -~ac tham s6 ella h~, tan s6 riellg 'a dring dao d!)ng fi~ng se tha.f 
dOi.·: Trang kY thu~t (c:ic b:li toan ve dQng llJ'C hQC' may), illo mQt yeu ciu nao ct6, chfing. 
h~n, din tbay d6i m~t s6 kich ~hrrGc hinh hQc cUa h~, gia ti'lng (hay gi<im) d¢ cfrng cUa 
nhfrng. phS.n ti'r d:ln ·h()i ciing nhu kh6i ltrqng .& m¢t tQa ·d:Q. x3:c dinh nao 0:6 va d?c bi~t 
thay dOi 13. d~ tr3.nh c¢ng hu&ng b m{H tl.ln sO xitc djnh. Sv thay d~i ca.c tham s6 nB.y 
anD hu&ng thfi_.·naa ,eten cac tl.ln s6 vi d?ng dao dcjng rieng tuang Ung? 

Cac c6~g trinh [1]. [2], [3]. [4J, [5] da de c~p il~n van a~ nay va deu giii thi~t 
sti tbay dOi c:lc tham sO 18. be. trong giln ,dUng b~c nh8:t aa bO qua thay OOi ells d:;~.,ng 
dao d~ng va tim thay, dOi tlin s6 eUa h~ ci~ng 

lrong dO Wai lil hln sf.l rieng ciia. h~ ban d3.u, CUi 13. tiin s6 rieng ciia h~ c6 d.c tham s6 
tJ,lay dOi. M~t khac khi tinh toiln tim cac gia s6 L\wj phiU tinh cac « h~ sO 3.nh hrrbng » 

"(ij, ~ii v:i H) .. p d.c phrrang trinh bO sung riH phtrc t~p. 

B3.i bio nay neu m¢t phuang phclp khic x~c djnh duqc S\f thay dQi cUa cUa tln 
.~6 ri~ng va c3. d~ng d~o dQng tieng. Vi¢c tinh toan tr& nen aan giiln ngu h~ chi c6 M 
bo~c C !hay dbi. 

§2. X~ii DVNG PHUO'NG PHAP 

G9i f\.'Ia, Co Hi rna tr:ftn tbam s6 ella h~ ban a:au, ·Wah X 0
i 13. tan s6 rieng va d:;mg 

<dao dQng ri€mg hrong trng eli a h~ ~Y· Gi.ii thiet m~ tr~n C thay ctCii m¢t dztl hrqng be 6.C, 
k~i d:6 tlln sO_ ri€mg va d~ng dao dc)ng rieng luang lrrig li ttli va Xi. Phrro11g trinh xtc 
<l!nb Wi va X' theo (1.2) Ia : . 

wrMiX1 = (C, + <lC)X 1 

NMn 2 v~ cua (2.1) tir Mn trai v&i M;;1 

OJfX' = M;;
1
(C, + li.C)XI 

(2. 1\ 

(2-2) 



Vi he B b~. luOn lu6n c6 th8 lfrrn dU":;r::-. 

M~ 16c = zc:• 
& dAy e Ill m¢t d~i luqng be. ·ID~t w1 = )q, tl'r phtrung trlnh C:.l-2) ta cO . 

/.iXi = (~fZ 1 C:0 + e:G*)Xi 

(3.3) 

(2.4) 

Neu_ kMng ph.li C !hay dol ma M thay dM m(>t d~i !trgng liM Ia ci!ng nh%n duqc 

wi(M, + 4.M)X1 = c,xt 
chia 2 v~ cho wf va d~t i3t = 1/wr fa augc : 

' 
IMt + b.MJ'X1 = i3tC,X1 

Nhan hai vi! c ua (2.6) v~ Mn lrai vai Co va a~t B0 b.M = s M* 

se c6 (C0' 1M,+ <M'JX1 = i3tX1 

(2./i) 

(2.6) 

(2. 7) 

Ro rang, neu b.c = b.M = 0 thi bai toan 12,·0 va 12,7) Ia tuong auong, khi d6 At fro !hanh 
).0 j, {31 tr& thanh ~oi v3. chUng c6 quan h~ Aoi = 1/~oi. - (2.8) 
Phuang trinh d:~ xilc djnh Aoi, ·~Qi va X01 luang lrng Ia 

~.rolcoxoi = AoiXoi 

C olM('.lXoi = ~oiXoi 

(2.9) 

(2.10) 

Ciing do t!nh chill tuang dtrang cua (2.4) va (2.7), chi ciin gi:H quyet, chiing han, bai 
toan (2 •. 4\ 
B~ vilit cho P,QTii d~t M:; 1Co =A;.-Ta tim tan sO rieng vA d~ng dao d¢n~ hrang trng ctia 
(2.4) theo khai tri~n cua s : ( 

Ai = Aoi + ;).li + o2l-2t + ... 

Van de Ia ciin xac dinh c~c A1j va X1i. flrra (2.11) vito (2.12) 
I ' ' 

Ht qua Ia 
fA,+ sc*Y<xoi + sxli + s2 x%i + ... ) = 

= (Aoi + e:Au + e:2A2i + ... ) (Xoi + exli + ~2x_2i + ... ) 
C:fl.n bH.ng C'3.c ht!: lil6 tbeo liiy thUa ciia e, ta nh~n duqc 

(2.11) 

(2.12) 

(:J.13) 

(2.1·1) 

Tfr cac phrrong trinh (2.1J) nay se xac dinb _dugc c(w ht'tng s6 Aij va dtc vee try X1J. Tb?t 
\"<}.y~ vi f,oi va xoi 1;1 trj rieng va vee ta ri€ng ella ma tr~n Ao ( lrng v&i b$ .:\[0 , C,J w~n 
phuang_ trinh thlr nh3t cUa t~.H) Ht m¢t dOng nh3t thlrc. Trong phuong tr.i:nh th(r 'lud 
c·Ua (2.H) c{J hai d~i ltrqng chua Lii?t lit hJ.ng s6 Au va vee. ta Xli, cOn phll'ang lrinh t.blr 
ba lmi ln. s6 li hhng sO Aat va vee ia X 2i. Gild cic phLrang trinh (2.14) se Bin h.rqt tim 
dtrqc ca.c 3:H sO can xac d!nh. Neu s dit be, chi ciin d1'rng a g8.n dUng: thli' nh&t v&i mlrc 
d¢ chin_h xic O{e), khi d6 chi can gi3.i phuong trinh· thtr hai ciia (2.14) (di nhi~n, dOi v&i . 
.h~. han di.tn xem nhlr c<lc tan .s6 rieng Aoi va cac d:;tng dao d¢ng ri0ng tuang U:ng X01 Ht 
da bi€tl. 

PhucmR trinh thlr hai cUa (2.14) dtrqc viet 1~.1i nlnr sau: 

lAo - t.o;I)X !; = (Alji - C*)X 0 ; (2.)5) 

H 



vi Aoi lU lri rU~ng cO a Ao n~n rna tr~n h¢ 1'>6 (Ao - Ao iO I a SllJ hl~n. v~y phuOng trfnh 
(2.15) chl c6 nghi1:m v6i dieu ki¢n d~r bi\•t t:l'ut ve ph<'ii· Tn ttm diCu J.;:i(·n n3y. 

IYe ti~n lqi trong citch viet~ d.rra vB.o k.Y hi~u m6·i 

Alii- C* = z 

Nhu- dl bi~t, cac vee lcr ri~ng (d<}ng dao d¢ng ri~ng) X
0

i ta d¢c l~p tuyen tlnh, vi ;v~y 
c~c vtkta Y va z c6 tU bi~n di~n qua chung: 

Cite Mng s6 aj, 

Dua (2.16), (2.17) 

ta nh~n duqc: 

CAn bang cite M 

bj duqc xlic 

N 

Y = [a;X9i, 

j=1 

djnh nhu sa;_1 

a;~ (Y, X 0 i), 

d.o (2. 15) va chtl y rlng 

A
0
X0 i = A

0
jX 0

j _; 

N 

N 
\;"' o· 

~ = £_.bjX l 

j=l 

bj = (z,.' X
0
j) 

j = 1, 2, .• ., N 

N 

L:•;O·oi - A0 i)X
0
i _= LbjX

0
j 

j~O j=O 

sO ella xoj se c6: 

Rj(A
0
j- Aoj) = bj, j = 1, 2, .•. , N 

Cac phuang trinh ,(2.20) e6 nghi~m khi vit ehl khi bi = 0. 
Di~u nay, theo (2.18), e6 nghia !a vee tcr z ph:li tqre giao v&i vee 
Un.g v&i trj rieng Aoi. Vi~t l~i di~u ki~n tqrc giao nhu sau 

(z, x••J = (0-HI- c~Jx••, x'1) = o 

Tu illy suy ra 
(Xoi, C*Xoi) 

A 1i = -=-'-...;:_;;;:_.;.. 
(XOi, XOi) 

Neu tru&ng hqp h~ vee ta rieng dtrQC ehuti.n h6a, Au se dtrqc tinh 

Au = (X 0 i, C*X oi )_ 

(~.17) 

(2.Hll 

(2.20) . 

(2.21) 
ta rieng X0~ tuang 

(2·22) 

(2.23) 

V~y 13., neu ma tr~n bien a:M d .. c tham s6 C* eho tru&c thi eac bi!Iig s6 Alj la xac .djnh 
va thea {2.16) vee ta z ciing duqc x<ic dinh, cOn vee to Y = X11 duqc xac djnh 'thea (2~17) 
v:i (2.20) 

N 

y 1 =Xli = I:ajX0 i 

j=l 

(2. 24) 

& dAy h~ sO ai tliy Y chqn, nhung d~ tbich hqp v&.i m¢t h¢ ciao dQng kh6ng chQn ai = 0 
Ta c6 tb~ lay 01 = 1. Cite h~ s6 b; tinh theo (2.18). · 

Bay giG cOn ciin ph<ii chUng minh h~ v-ee tO rieug cUa h~ dao dt)ng mOi d:u,e 
xll.y dvng theo (2.14) Ia tr~·c giao. TMt v~y. ta c6 . 

. . (( . L bkXok ) ( . L (yl, yJ) = aiXol + . , ajXOJ + -
Aok - J..ot 

i=Fk j=Fk 

bkX"' ) ) -I a7 neu i = j 

Aok ·- Aoj · / 0 n~u i =F j 
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rho ml -~ mz = m3 -- m 

c1 = 10c 

c2 = c 

Phuang triJ1h dao d~ng cua M Ia .. . 
m1X1 + Ct(Xl- Xz) = 0, 

m2X2 + C1 (X2 -- X1J + CzlXz - X3) = 0, 

m3x3 + C2(X3 - Xz) = 0. 

cac rna tr~n tharn s·o ttrcrng t'rng li-t 

M=mG 
0 

0) ( 10 
-10 

.. -~) 1 ~ ' c = c -1~ 11 

0 -I 1 . 

Cllc t~n s6 ri~ng va. d9ng dao d¢ng rieng theo [6] Ia 

v6-i CtJ•2 = -2-
.m 

Aoo = 0, Acl = 1,4616)*2, Ao2 = 20.539(!)""2 

X01 = (1, 0,854 , -1,855) 

xo2 = u, -1,054 , o.os3J 

Gii sir din Hiog' dl) cUng 10 xo c2 rri(lt hrqng C2 = 0,1c, kh~ d6 rna tr~n 

M;It.c = eC" = 0,1 ~ (~ +~ -~) 
m 0 -1 1 

b!c- Ia c:· = : G 
Theo (2.22) va (a) Ia tin!) duqc 

(x•1, c:xoJ) 
cxe1, XOl) 

C\l'l2~ CXo2) 

= ~-(~{;£: x;2) 

1\'hu ·r~.y tan sO ri$ng cUa h~ m&i J8 

= 1,761 -
0
- = t~761M*2 

m 

~c 0,571 _c;__ = 0,571w"2 
m 

At = Aot ·+ _cAu = 1A61.w*2 + 0,176(1)*2 = 1,637cu•t 

Az = "~-o2 + SA12 = 20,539w*2 + 0,057u>*2 = 20.596wd (b) 

Tin-h tan ~Q chinh xac ella h~ hling ca.eh 
2 

giii phnang trJnh d~C trung ta nh~n- dttge 

/.1 ;!:..-: l,U50cy1l." tel 



So s:\nh (b) va (c) L:h{:ng Ll 
kh6ng u) gi khO khiiu, cU !tt'C l~p tL<=-~o 

v&i h¢ ban dau. 

n rhn;rc mQt x:'ip ::d rit t6t. D;:}ng d~w cl()ng mGl 

(2<2-.U viL nh;,'tn duqc ahU:ng sai kltic nH nhO so 

Cling nhu eile- ki'!t qu& da d:wqc ctlng btL a:t tinh bi~n thi~n ella hln s6 (va b _dAy 
.ca d~ng dao d:Qng) pbrrang phap dOi hOi phUi biet tn.r6c tiin sO v:i d<Jng dao dQng cUa h~ 
ban diiu: C:ic btr&c- sau deu ·aan gi3.n va d~ tirlh. Tiorlg [tl (d.c Jc6t qua tie'p- theo t-rong 
[2], [3], [•] d~u la nhfrng tnrlmg hgp rieng cua [!])vi bii qua sv thay dai cua d'j.ng dao 
dQng nen c6 nhfrng yeu cfru clll}.t cbe. ve d:Q nhO cUa .c1M (ho~c .1C), cOn a dfly' neu E 

kh6ng dii nhO e6 th~ tinh them h~ s6 cUa e2 va nhfrng hac cao han nfra cUa E. Thvc t~ 
tinh toin chi ra rang, n~u 8 xilp xi 0,1 va cac phitn \Lr c~a rna tr:in C* (hoi'i.c .M*) _c6 dQ 
16-n tuang tt;r nhrr cUe philn ti'r ella rna tr~n ~J;la'.) thi dt'rng I~i v6i. h¢ sO c~a 8 cling dii 
c6 nhi'rng HH qu:l t6t. 

Dia elti: 
H pc Vi in Kr th•~t quiin ''' 
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Zl'SAMMENFASSUNG 

REEINFLUSSUNG DEH EIGENFHEQUENZEN UND EIGENFORMEN DURCH PARA 
J,JETERANDEHUNG DES SCHWINGUNGSSYSTEMS 

Mit der Anderung des Systemsparameters werden die Eigenfrequenzen 1.md die 
Eigenformen des Systems geanclert. Jn vorliegender Arbeit ·werden dieser Eigenfrequenzen 
und Eig~nforme.n des geanderen SystemSparameters gerecbnet. 
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