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RIENG VA DANG DAO DONG RIENG CUA
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§1. MO PAU -

i
\

Phuong trinh dao déng cia bé cd kbéi lugng 14p frungs bd qua cée phin (1 cdn

wge vigt duoi dang . o
Mq + Cq =0 = o (1.1

trong 46 M 1 ma trin d8i xng xde dinh duong. '

' Bai todn tim tin sd riéng v dang dao dong riéng twong tdng cda-hé (1.1) 1a -

wh MX! = X1 ' (1.2)

& day wila thn s ridag cla he, X' 1a dang dao dong ridng twong wng vai tin s riéng
£ Cdc tin s8 ridng. ciing fhw cie dang dao dong rieng phu thudc vao cic tham s8 clia
hé che khéi Emjng mj hofe momen quan tinh Ji cla ma tran M ciing chir cae phan tu
fan hoi ci clla ma tran C).

Khi thay d8i c4c tham s& cda hé, tin s& ridng v2 dang dao déng riéng sé thay

han, cin thay déi mét s8 kich thude hinh hoc cda he, gia tdng (bay gidm) 4¢ cirng cida
nhirng. phin t& dan ‘khdi cling nhu khdi logng & mét toa dé xbe dinh nio d6 va die bigt
thay d@8i i1a @8 tranh cOng huwéng & mot tin s6 x4c dinh. Sy thay 01 cac tham s§ nay
anh hudng thé n2o dén cic tin s vi dgng dao dng riéng twong Gmg?

Cac cong trinh [1], {2}, [8], [4], [5] da d& cap d&n vdn d& niy vi déu gla thikt
“su thay dBi cac tham s8 13 he, trong gin ding bic nhidt &3 bé qua lhay d‘m cis dang
dao déng va tim thay. d6i tin s6 c¢la hé dang .

w? = ol + Ao} - ' (.3

lrong d0 @i 14 tAn 86 riéng clia hé ban dhu, wi 12 tdn ¢8 riéng cla he c¢6 cic tham &8

“Yijs B4 vA Mp cdc phuong trinh b3 sung rdtl phirc tap.

| 80 ridng va ch dang dao dong riéng. Viee tinh to4n trd nén don gidn néu hé chicéd M
hojc C thay 481, N
R §2. XAY DUNG PHUONG PHAP

Goi My, G, 1 ma tran tham s§ cita hé ban d8u, weis X ! 12 tin s8 riéng va dang
dao dong riéng tu-o'ng ing chia he dy- Gid thigt ma trdn C thay d8i mét dal Iwgng bé AG,

khl 46 tin s6 riéng va dang dao dong riéng tuong Gng 1A wi va X' Phuwong $rinh xdo
dmh ©; va X! theo (1.9) fa ¢ .

oBGXE = (€, + AOYE : (2.1)
Nhan 2 v& chia (21) 1 bén tr&i véi M '
= Mz cc +A(:)Xi (2.2)

13

d3i.: Trong k¥ thuat (céc bai tean v& dong luec hoc: may), do mot yéu cin nao 6, ching-

.. thay ddi. Mgt khae khi tinh toan tm chc gia s6 -‘—\-col phai tinh c4e «hé 36 4nh huodng»

Bii b40 ndy nén mot phuong phap khic xie dinh duge sip thay déi ela clia iin




V1 AC 14 bé, fudn iudn ed th? lam duoe

MoLAC = e (2.3)
& @iy © 1& mét dyi lwgng bé, Bat w} =%y, ti phuong irinh (2.2) fa ch .
' WX = (M3EC, + s0¥)xi o (2.4)
Néu kh!’mg phdi C thay d6i ma M thay d%1 mot dai Iuong AM 1a cﬁng nhin duge
of (M, + AMIX! = g X! = e 5)
chia 2 v¢& cho mia va da:t' Bi = 1jw? ta du'crc : _ = o |
' (M + AM).Xl = {3160\‘ _ . o {2.6) .
Nhén hai vé clia (2 6) v® ben trai véoi €, va dit B,AM = sM® . :
58 co (C:T[]\'I 4 eM*) X! = pixd | (2.9
R& ring, néu AC = AM = 0 thi bai toan (2.4) va 2 T 1a trong dwong, khi dé i tré& thénh
hais Bi tréd thanh B,i va chang ¢6 quan hé Ao = 1/(30-. (.8
Phuong trinh 42 xic dinh Aoi, Bai va X°! lwong dng 1a
' M3lCxot = dgiXel : e
C LM XSt = B X% A (2.10)

Cling do tinh chit twong dwong cia (2.4) va {2.7), chi cin gidi quyét, ching han, bai
toan (2.
be vzét cho gon, dit Ms1C, = AD. Ta tim tin 83 ridng va dang dao dr}ng tuong Gtng cha .
(2.4) theo khai trida céa ©: f .

il

M= hoi + Shgi + 8hat F ve |
Xt X% 4 ex1i 4 22x2 4, (2.11)

Vén da.13 cin xhe dinh cic Agj va X1 Dua (2 11) vio 2.12)

(A, + eCHXE=2Xt . (2.12)
két qui la o
fA ER EC:F)(VL% ‘ Xh + ngh L _”J
= (hoi + hii + 23hai + o) (X0F + BX1E 4 aZ\Z’ + o) (2.13)
(40 bing cic hé a8 theo liiy thia cfia &, ta nhau dwoc .
A X = A Xl

AXM 4 CFX0T = Aoy XU + AqiXed

ADX“ FCFXYE = aXE 4 ohpgxdi o Agix® (2.14)

° - a a ° . ° . - » a . = e a

T che phU’O'TJﬂ trinh (2.14) nay s8 xéc dinh dwge cde hing 38 AIJ va che véc 2o XM, That
vay, ¥1 Roi va XoF Ix ] rléng va véc to rieng cfia ma tean A, (ang véi beé A, C.) nén
phu‘gng frinh thir phit cla {214} 1d mot dbng nhdt thite. Trong phueong triah thie hal
gtia (2.04) ¢4 hal dai luong chua Lift 14 hdng 88 Ali va vée to XM, con phuwong lrinh tha
ba hal An. s6 1a hing s8 Azi va vée lo XL Gidi cac phroag trinh (2.14) &8 J&n lwgt tim
duge cie dn s8 efin xde dmh. Néu = dd bé, chi ciinding & gin ding tht nhit véi muc
&6 chinh xdc 0(2), khi 46 chi cdn gidi phwong irinh the hal cha (2,34} {(di phién, ddi veol.
hé ban ddu xem nhu cic tin s& riéng Ao.i vi cée dang dao dOUg vieng trong tng X°F 14
d3 bigt).
Phuong trmh thir hai cta (2 14) duoc vidt lai nhuw sau :

<AQ ~ hoil)X 1 = (AT — CH)xed . (2.15)




che vée'to Y va 2 c6 the bidn~ d:én qua ching:

" Che hiing 86 aj, bj duge xde diﬁh ohu sau

\j hoila tri rieng cla A, nén ma tran he s& (A, = A, i) 12 suy bién, vay phuong trinh
(2.15) chi cd nghitm voi dleu kign dic biét cla vé phdi- Ta tim didu kien nay.

Pa tien loi troong chch viét, dwa vio ky hiéu méi
Xt =y, Ml —C¥ =z

Nhar. di bigt, cic vée Lo ridng (dang dao dgng ritng) X 11 doc lap fuyén tinh, v Vi

- N - . . .N

Y= EancU. z = Zb]‘X°i

=1 =1

aj = (Y, X°I), by = (z, X°D) 7 (2-18)
Pua (2.16), (2. 1'7) viao (2.18) va chi y ring '
+ AX}—A,XJ,J—12, N

ta nhén duc_rc:
N

' Zajo-oj — 2oi)X% = Eth°3 2.1
j=0 =0 .
Can béing cac he 58 cha X°F 58 <o '

' gjj—Re) =bj, =1, 2reen N | S (2900
Cac phuong trinh (2.20) ¢6 nghigm khi va chi 1hi bi = 0. (2.21)

bidu nay, theo (2 18) cé mnghia 14 véc to z phdi truc giao véi vée to riéng X i twong
tng voi tr riéng Xoi. ViSt lai diBu kign irye giao nhu sau

(z" Xai) = ((?‘-lil""' C*)Xul, Xvi) = 0
(Xoi’ Cﬂoni)

Tir didy suy ra My = ——me——s ’ (2.22)
T X%, X°)

Néu treong hop hé vée Lo riéng duec chulin héa, Ali & duge tinh
Mi= (X%, €*Xol) (223)

Vay 1a, néu ma tr4n bién @b cde tham s C* cho truée thi che hing s6 Mij 1A xde dioh-
va theo {2.16) véc to z cling duge xdc dinh, con vée to ¥ = X! dvoc xéc dinh theo (217
va (2.20)
N
yi=xH = Za]x b= gsx® Z _bi% (2.24)
Roj = hgi
j=t i]

& day hé s6 ai tiy -y chon, nhung 48 thich h¢p véi mot he doo dong khéng chena; = 0
Ta cb lh"é 1y ai = 1. Cac hé s& bj tinh theo (2.18).

Bay gi¢ edn cin phdi ching mink hé véc to ridng cla hé dao déng méi du:vc
x4y dung theo (214 I tryc gino. That vay, ta b

ok ok -
(yh yh) = ((aiX"i = E-——-——bkx ) (a;X"} + 2 = ) 3’” pe
) )\ok — Aolg o )\u] 0 néui ﬁ&j

=Rk
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Xét mdt he dae déng nbuw hink v

iy /7. -?2 £ ;‘73

1

cho ml = mz = m3 I
ol .= 10c’ )

€z :C

Phrong trinh dao dong clia hd 12 ﬁ N -
' miil + C‘ﬂjﬁi -~ };2) = d,
ngz + Cy(Ez — X1 + Ca(Xyp — Xaj == ),
ms%s + Cg(Xs — Xa) = 0.
cdc ma trdn tham 86 trong Gng la - ‘ o
10 0 . 10 —10 0
M=m{o 1 04, C==c] —19 i1 -1
00 Ao -1 1)
Che tin sé ridng va dang dao déng ritng theo [6] 12
Koo = 0, hot = 1461652, hog = 20,5390:%2
X =1, 085, —1,858)

X% = (1, ~1,054, 0,053) 7 N (Y
V6l 6 = | |
m
G st can tﬁ.ng‘I d6 cting 16 x0 c2 mét ligng ez = 0,1¢, khi @6 ma tran
" o o o :
MIIAC =ef* = 0,0 — {0 +1 —1
Mg ~1 1

) 6 o 0
tie 1a z=0,14, C¥=-—§06 1 ~1

Thee (2.22)-vi (a) ta tinh duge
x°L, oxo! : _
"i(‘““;"“‘"h’";*’}" = 1,761 - = 1,76es%2
e, x°h m
; X°F, oxh) |
( ey ;71 = 8,571 i 0,57 w™2
(X°%, %% R

=

Kbhu vév tin &f ridng oba heé méi 1i

A= hyg o Ehil = 1,461w%2 4 0,1760%7 = 1,6370** 7
Ay = Agz + thz == 20,5300%2 + 0,0570:%2 = 20 50602 ‘ (b)
Tivh tin s chinl xdc cGa h¢ b¥ng edch gidi phuong trinh dde truﬁg ta nhan duge

2 . 2
Ay == LE60WY L Ay = 20,5500 - (g}

6




S sanh (b} wa (o) ching ta uwhin dwge mdt xdp zi rdt 66 Dung dao ddng méi

khong oo gi khé khdu, e6 the lap thee (224 va nhan deye nhitng sai khée rit ohd so
vi hé bau d3u.

!

§4. KET LUAN

Ciing nhu cde két qua d2 dvge cbng bd, &% tink bign. {hisd cha tin s (vi & day

.cd dang dao dong) phu'cng phip doi hdi phai biét truwde 1an s§ va dang dao dong clia he

ban diu. Céc bwde sau déu don giko v dE tinh. Troug [1] (cde két quéa txep theo trong
[2], [3), [4] d2a 1a nhu'llg trirdng hop Iléng cta [t]) vi b6 qua s thay 40 ¢lia daong dao

d9ng nén cbd nhitng yéu cdu chit chd. v& d% nhd cia AM (hosic AC), con & diy néu €.

kibng di nké e6 thd tinh thém he s§ cha &2 va nhitng bic cao hon nira cia & Thuc t&
tinh toan chi ra rdng, ndu € x4p xi 0,1 v& ca¢ phin'i% cla ma teian CF (hoje M%) cé dé

l6n twong tir nhr che phdn tf clia ma trin \I¢1C0 thi dirng lai v&i he so etin € cling 3

cH nhitng két qui tét

Dia ¢hi:

Nhin ngay 10/7]1983
Hoc Vién Kj thwir quin sw .
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ZETSAMMENFASSUNG
e

BEEINFLUSSUNG DER EIGENFREQUENZEN UND EIGENFORMEN DURCH PARA
METERANDERUNG DES SCHWINGUNGSSYSTEMS

Mit der Anderung des Systemsparameters werden die Eigenfrequenzen ocnd die
Eigenformen des Systems geandert. Jn vorliegender Arbeit werden dieser Wigenfrequenzen
und Eigenforinen des geanderen Systemsparameters gerechnet.




