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Thidu bai toan dao déng clia co cdu va may @iém tei. cdce p’hlrcrng lrmh v1 phﬁu-
ién. ddi [1— 5] Trong (2] d3 4p dung phucng phap-dae dong co - didu’ kién. i
n dao dbng clia he mot bic tu do Vléc ap dung phuong p)'kép na_y lmh toan

‘rong bai béo nay trinh bay viéc ap dung phucng p‘nap dao E[" _'g
¢ xic dinh cac lin s ritng suy rong, ma trin. dang-rléng suy_—--'-
1 tinh he s8 bién dBi. Sau dd ap dgng ma tJan dang uéng Uy

it dung dang nULlem: s

4y = Ei(1) sm(D(t) ( i= 1’ 11)
o= j Qs +y, €)= )
' PRSP
ao ‘ham hléu thwe {2-2) ta duwc \ e
-?Ei(t) B)eos Dty + E.(t)sm CD(t) e




Theo [2] ta ¢hon didu kién phu

2El)D (1) + Ea()) @ (1) =0 {(i=1..n) ' (2.4)

Ehi a6 ;- - ' -
= (E; - B1®?) sin®() G=1"., o} (9.5
Tw che didu kign (2.4) ia suy ra: o '
dEi dfd (i = 1y ey 1) 28)

, Es 20}
Tich phﬁ;1 l&én ta nhgnf duec ' o

Ei(t) = ()" {i=1, un) (2.7)

1; 14 cde hing s8 tich phan.
Thé biku thie (2.7} vao (2.2) va (2.5) ta co:

qi = l:}iQ.(t)'u'5 sin® = a;{)sin®(t) (2.8
qi = =i (1)""8 Q1) sin® = —ai(1) ﬁz(f) sinei'(tj : (2.9)
ig do .
a;i{t) = Q)-8 , (2-10)
Q1) = QF - 0,750-202 4 0,5Q-10 ' (2.11)
Chu ¥ ring néu ' N

Q

,5-52—-075( ) l<g1 o (2.12)

Q2(1) ~ Q1)

Thé chc bilu thwe (2.8) va (2.9) vio phuong trinh (2.1) 1a nh‘:m duge hé phuong
h d@l sd 2

C® - RHuplsy=0 (2.13)
Hé phuwong trinh (2.13) c6 nghi¢m khong thm thadng khi: i

f o) - QoMb | =  (214)
Gidi hé¢ phuong trinh (2. 14) ta duec cdc ham Q1) Cac ham nay duge gei la

tin s3 riéng suy ropg. Gid st phrong trinh (2 14) ¢6 céc nghigm don. Khi 46 ta
v vao ky higu 2

YA ai(t) - n s
| vilt) T (i =1, «enym) | (2.15)

Thay nghitm Q1) cia phuong trinh (2.14) vao hé phuong trinh (2.13) g1di ra
duwe viV(t), v $9(1), wes (1) Cho i bién thitn ti 1 dén n ta duge ma trin.

vill LY v{{n]
€17 27 Cnd
. Y2 s ure v E
Y = ‘ 7 (2-16)
¢
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L (2.1). s :
Bang cach ¢hitng mmh {wong m nhu tlong [b],
b : .

fi 'élfg:}fs‘);g"* rmi_nhi

giao cia céc Véctcr vt
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§3. DAO BONG cUA HE _m_’)_ YECPH_A_};Z_:'
Bay gid ta xet hé _phtm'ng t]mh ¥i, phﬁn tuyén tinh co vé pha;

(t)q + C(t)q = t(t)

thiét M{1), C{th 1(t) tulln hoiy theo t véi chu ky T Cic ma tlén M(t) va - C(t) la""” ;

Ti

na tran thye déi xang va Xc c'imh d\rcmtf véi ot & [{h
Thuc hién phép bién d&di '

-

: g ‘_’(V)p

(3 2) ta du@c \

(3.2) va (3.4) vao phu-m.g trinh (3 1)

MV'p + 2M\'1_p +MVp + CVp =1
o bén trii phuong trinh (3.5) véi VT '

vt MVp +2VTMVp+VT‘VIVp +VTCVp _

bién thlén cham

g*; ' V( ) = Vout &:V;(t)

VTMvp +Vch9 mvT

Theo tinh chat triwe giao (217} vi ( 1a) ta cé




0 e3)y. .. o
i} 0 cx(t)
Hé phwong trinh (3.8) bay gidr c6 dang '

w*{t) P + (1) P; = hl(t) (i =1, ¢ ) - (3.9)
1 dé hi(t) 14 céc théah phﬁn clha vécto ‘
o=V - (3.19)

“Cae dai lvgng pi (i = 1, .., n) dwgec goi 12 che foa dd chinh suy rong.

P% gidi cac phuong trinh vi phan tuyén tinh hé s§ bifn d6i tulin hoan (3.9) ta
3} s& dung phuong phép dao dong co didu kign holc phwong phiap WEKB [1 — 3]

Ché y riing cic lap lugn & trén 6 thd mé rong cho trudng hop M(t), ) v

khOng fuin hoém .

§4.THiDU

Bt lam vi dy ta xét bé phwong irinh vi phdn dao dong dang:

ol q 3+ 02sint 3-F02int || ay 2cost

]

2
- + : . .
0 2 (3 3+ §,25int 5 4+ 0,2zini qa. - - 4eost
Phuong trinh tan s (214) bay git c6 dang

(3 + 0,2sint) — 262 3 + 0,2sint

~ = 0
3 + 0,2sint. (56 + 0,3sint) — 2Q?
Khai tridn ta dugc ‘ .
;204 — 2(4 4 0,25in)Q2 + 3 + 0.2sint = 0 . (4.2)
Phrong irinh (4.2) ¢6 hai nghiém : : N '
~ 1 7 _
QO = = (4 + 8,2sint + I/A) (4.3)
.2 .
T | .
ar=— (4 + 0,23111t VA) . (4.4)
- 9 _
rdd
A =10+ 1,2sint + 0,943111 , _ (4.5)
Blét cac tin 36 nénﬂ suy 1éng, ta d&é dang finh duoc ma tran dang riéng
Ong : ‘ :
V(t) = [ 1 1 J
. - : Vi([) valt)
Treng dé: ‘ o

10 = 14 VA ealt) = 1_ VA
1 3+ 6,2sint 2 3+ 0,2sint
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Do ecac ham vi(t), va(t) 14 cdc ham bién thian cham nén ta co thd bitn 4di B¢
wgong trinh vi phin (4. 1) vé dang vé trai thch roi nhaue .
Thyce kién céc phép linh _ :
T I 0 (0 = ] m®
VTMV=[m11(t) ] VIV = {ci(} ]. VTf:[ 1! ]
- -7 B m oft) T T 0 caa(t) - hy(t)

nhén duec

s ey e 1+ VYA )
T 9 F 1,2sint + G.04sinlt
1— YA )

* = +
m3,(t) = 4 {\1 9+ 1,2sint + 0,04sin?t

_ 1+ VA \
1D = VA + 2(3 9si +
cll(l) + (a.-é- 0,2sint) (1 0 1 Losint + 0.0dsin’t

T 1— & :
= — 2 9 N '
¢ o1) 2VA + 26 + .+ am) ( g + h2sint + 0,04sinlt )
. 1+ YA
= —_— t
(1) 2(1 T 2 oseint ) cos
: 1— VA
=21 + 2 =
ha(t) =2 (1 P g oeint )
PR thn duge cdc phuong trinh don gidn hon, ta thwe hién mdt s phép bign
5 gin dang. Truodc hét chtt ¥ ring .
' 1 : 1 ‘ : 0. _
a3 —L (1-—- 4 sint)
3

9 + 1.2sint + 0,04sin’t (1 + ~’~2—smt + 2 9
\ 9

H

‘sml

VA = V10 + 1,2sint + 0,0dsin®t » V10 + 0,06 V10 sint

w d6 ta nhan dwegce bida thire gdn dang cda cae khél lwong suy rong

(1104-1‘71_5 2 + 11V10 . )
. = 51Nt

1850

mi(t =1

(10—#1_0' o0 - 11Vie )
sint

t —_
m o 9 1350

Bing cach twong ty chiang ta nhan duec cic bidu thae gin dang

100 + 28V 10 LR 56V10

ey (0 = P e sint,

x 100 - 2810 200 — 56Y10
Cya B = . + &s sint,

: o+ 4Vio + Vi

nl(t) = __10 .i_.!._._.. cost — M sin2t,

3 : 235
10 — 4V10 10— V10
c — 3sin2f.

o = ————————— |
l"z([) i " 3 @3 225
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Cudi cung cic phuong trinh chuyén déng di don giidn hoa trong cac toa dé
hinh suy réng c6 dang:

10+ Vo 20 + Vi 100 + 28V10 200 + 56‘1/{5 A
4 — smt) 1 + + :

11 :
9 1350 9 75 st P
1¥10 10+ V1o
L0 AVI0 e 20T VIO e 4.7)
3 225 . ,
10— Yoo 20 — 11V1o0 ) - 100 = 28V10 200 — 56910
— 3 - +_‘ t
4 ( 9 1350 sint fpa + 9 1350 sit jp2
| _ - |
_po-ofo o = Vi (4.8)
3 235

§5. KET LUAN

& day phat tridn phuong phép dao @6ng cé didu kién tivh todn doo ddng cia
dc h¢ tuyéa tinh mé td bdi hé phuwong trinh vi phén tuyén tinh h¢ s§ tulin hoan
hi d6, cac tin s8 riéng suy rong 12 cdc hadm s8, ma trin dang riéng suy long ciing
A ma trén ham, :

"Dua frén cie thuat toan trinh bay & day dé dang thiét lap céc chuwong trink

inh toan trén may tinh dién Lk Hé chuong lrinh nay di dwoe x3y dung & T Co hee
y-thuyé&t, Dai -hoc Bach khoa Ha noéi.
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ZUSAMMENF ASSUNG

ZUR MODALEN BERECHNUNG FUR SYSTEME MIT MEHREREN
FREIHEITSGRADEN MIT ZEITLICH VERANDERLICHEN PARAMETERN

Io dieser Arbeit wird die Methode des fik!iven Qszillators zur Bestimmung der
rerallgemeinerten Frequenzen und der veraligemeinerten Modalmatrix fur Systeme
nijt zeitlich varanderlichen Parametern angewendet- Fur den wichtigen Fall langsamer
Veranderlichkeit der Modalmatrix ist es moeglich, die Entkopp}hng der Bewegungsg-
elchungen voriunehmen. .
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