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o © §1. MO HINH TINE TOAN

Trong qué trinh m,,hzen ciru dong, céc phuong tien giao théng alror( thay bing
cée md hivh don gidn.

Trong frudug hop t&i treng

a - J}’;‘? B 7F - ::f}ﬁﬁ" bgedvmg f\i")“c, i’iﬁ:?ﬁi}? (Iif;ﬂg (:’.2;
iL—-—’-A_—“-. “«1 {’gf— = m} ’ Iy N DA i -i
- 7 b tof 8 anng dge
(’?i . | & ; 1%L am nhame. 201 dan el
gi'_ - = ""§-3 mmmmmm — " Chirg ta nghién cun ot ket
, ' S fruin cin don gidn. elia 3 thanh dos duee -
W&»@;? I EZEE IR E R R IR il dapg & toa xe thuw hoa. V&i mod
3T REE RS BEERR.. L hinh trén, chiing ta gid thiét ving,
£y ) & . A cie thanh doc & gim toa xe 1% cac
L phitn & e6 chidn dii DbAng chidu
da’'thve t& cla két céu; cdn cace
;i _ thaoh ngang cia ghm toa xe duec
: thay bing mot méi truemg dan hai,
: ‘ phin bo lién iuc [3]. He s6 T, clia
Hink 1 méi truong dan hbi lidn  tuc
nay la -
_ 48EIx T (1.1)
ST e S -
* Trong d¢ : Elg — B{ cirng chfng nudén cha thanh ngang.
N - " a — BE réng cha foa =xe.

b — Khodng céch gifra 2 thanh ngang

Tlong truong hep nay, ching ta gid thiét Jang, 46 cang chdng udn EJ cla
thanh dgc 14 hitu ham, con do clrng chéng u n Elq ¢ ua 2 thanh dge hiéu &4 vd hans
nghla 14 thanh bién cla toa xe dwec xem nhw vai yin. Nhuw viy; mé hinh gém vat
rdn tuyét @i lién k&t voi dam dan hdi bana moi trudag dan hoi dwece xem 13 sw
gin dGng cha tea xe hang mui kin va cia -toa xe ¥hach (Hink 1).
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§2. PHUONS TRET‘I N Ll B@N{}

Xét chuyén déng eia mé hirh phing dwéi s2c dung eha tai trong dong doe
truc (hinh 1). DAm chiu luc dong dec truc. s

P(f) = Po + P, D() = b, + spicb(n e
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Trong d7 ®, § cic tham s5 hu s8, céc thanh phin hing s§ va hién s6 cla ngoai luc
dwee cho theo &, B. (1} Ia him cda théi gian.
Duéi tic dung cia P(t), k&t cdu hi dao dénf do a6, cwong do cta phin lye

duge hinh thanh trong méi trudng dan hoi lién tue gita vat rdn wayét 461 va ddm
dan -héi s& biny: _ :

o s ) = Yolvalss 1) V0] (2.2)
Trong 46 Vilx, t), V{x, t} duwong cong déng cha cdc do vong chia vat rin va cﬁ.a a#m
dan hbdi. Chong ta bidu didn dwong cong cha cic dd vong clha dim dan hoi dudl -
dang chudi:

oC

Vi, 1) = E £yl & - (23)

K=t

& day fr(t) bidu didn ham chwa bift cla thoi gian.

¥rl(x) 1a dang tha K cda dno déng riéng cla dim g6i dan hél.

a) Khi nghi¢n cau riéng vi dao €ong phing cfia vat vdn, ching ta gid thidt ring?
vai vHT ¢6 2 bac ty do, va vi tri cta no dwge die trung Lol 2 toa d§. — Goc quay @
va chuven vi thing dong Vs cia trong ldm cia ndés ching diu ia ham cda thoi gian:

P o= gty Vs = Vsli)
Trong Ilrudng hop nay ‘
Vodx, 1) = Valt) = (5 — st {.4)

& ddy as toa d9 trong tam cia vit rdn. Xudt phif te cde difu kitn trén ching ta
thigt 1ap phuong trinh chuydn dong cia vat vén du&i daang ma trén:

SX + KX = B{t) (5
. - , P v *f
Trong d6: 2{ Mo G l; Ky = Ea” q”}; X = i “U]; T = To[ E* ]
0 In 231 99 (1) '
M, — Kh&i lwong rit gon eia val rin. )
Jm — Mo men quén tinh cfa vat rén (1(’51 v true qufw di qua trong tam cda nod
Vi an ==Yl agp = Ay = 7 _:(2& (i* = 2as_l-); a2z = — 3a2:1% + 3a70);  (2.8)
f3 i
L) )
¢ £3 . £F = [El! £z, E3p -u] . (;\ -
' 7= gy g Ty o] ' '
. o
i : 1
& = jyi(x)dx; Uik 5(& — x)¥ils)ds {2.8)
i h .

“h) Trong qua irinh nghién cén dao déng phing cia L&t cfiu, dim doc gifta duee
xem 14 dim-gdi dan hm. vid phuong tl"lI]ll vi phan dao ddsg cha dim d6 duec vidl
duréi dang - . "

_ sty 3ty arsr T gy
“.Ll(.xu t) =

+ p(t) +m + K
G day Vals, t), Vix, t) — Ba v3ng cha vat rén va dim din hdi;

+ YAV =V + g®x, 1) =0 (;3.3)
X o 8x &t at -

EJ = const — B¢ (:1rn> ching dn cda dim dan hOl :
sty

2

m - Lye qumn tink phéan-h¢ phal sinh do dao dbng
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o : B
K*-;—- — Phdn lyc pbhan bd phdt sinh do mae a4t va bo giim chin.
t. ) . . i
My
P(t)
93

TO(V ~ Vo) — Phin lyc phan bé ciia modi trudng dan hoi litn fue
" g*(x» t) — Luwc phAn b6 trong duong phat sinh tai cic g&i dan hdi

»— Luwe phin bd phat sinh do tii trong dé:ng doe irue

Ching ta tim nghiém ctia phwong trinh (2.9) duéi dang chia chudi {(2.3). Cic dang ciia
dao ¢0ng riéng, nhr 44 biét, dwee trire giao va dege chudn héa, dwec bidn difn bing
quan hé: .
S 3 . =1 =)
J. myi(x)yj(x)dx/
. AN
: =0 (i = j)
phin trai clia phuong.(rinh (2.10) bi2u thi 1 hé lwe cin bing, nhu vay, c6 th® ung
duay nguyén 1y cong do ddi voi né. COng 4o cda 1 hé lre cAn bing bing khong. Ching ta
s& 14y cic dang dao dong riéng yjlxh (j=1, 2, 3, ...) lam chuyén vi do. Ching ta nhan
duoge toan bo coédng do bing phép tich phan theo todn chidn daj ciia dAm:
: 1

j',L(x, Dyi(x)dx =0 (j =1, 2, 3 vou) | | (2.11)

(2.10)

o .
Sau khi mang (2.3) va (2.9) vao (2.1) va sau khi don gidn hoa ta co:

aty
El i(x)dx = w10t
j‘ P yilx) R )

0 .
¢ 2
. d W
& day : YKSX} = = y(x)
: : dx
‘wg = Tin 88 véng thé k cha dao ddng rigng clia dim dan hdi.
1 , : o ‘
9%y 2
P(t) ey yi{x)dx = — @ E [ear + BDO{)bix]fr(t)
. X ’
: 0 K=1
trong ao
T — 1
P dyr(x P d?yx(x)
ajK = — ; I y 2 ) Fi(x)dx 5 b = — =% J- i f yilxdx;  {(2.12)
- vy J dx . ] ds ,
) ) 0 o
(i=123 ..)
1 . ' ; 1 .
3y d?f(1) v 2. dfi(t)
m——, yi{x)dx = ———; | K —. yi{x}dx = wlh—2
,[ o’ dat? Tor P
o . o
trong @6 k0 . :
& By = —, (=12 3 .) (k= h¢ s6 tt dan) , (2.13)
mmj
1
J"T.' .V ypixddx = wlgify(p
L
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trong dé

gj = Yo (=1, 2, 3y ) (2'143

2 >
mo .

7c‘hﬁn¢ ta tiép iuyc xéc dinb thach pdan SaT

i
j q*(x, t)yi(x)dx

o
Khi dao dong, phdn luc phat sinh & g6i dan hoi thi i s8 bing :
A 1 - ‘ ‘
— V{ai, 1) - {2.15)
. _ .
trong do ai — Tea dé cta goi tho i,
V{ai, 1) — Do vong &ong cla dim & g6i thir i

Ci(Cm]N) Hing s5 16 so cia gbi Lha i, (hluh 1)
{theo nguyén 1y cong 30, ta ot quan hé:

1 m _
. 1 . .
jﬂ q*(x,s t)yj(x)dx = Z ‘—C"V(al, thyitai (2416)
i
. ) i=1 .
o day m — 5§ gbi dan hdis |

vjlay) — o vong clia dam & gbi dan hdi thw 1. tuong ttng véi tin s riéng thi j
T& quan hé (2-16), ching !a nhan duec:

1 *‘-
j.q"'(x; Hyj(x)dx = w?djfj(t)
= 0
“trong do
: ™
1 i 2 . "
dy = =3 E yilap s (=1, 2 3, ) (2173
i Ci C
i=1
Theo quan hé {2.4) va (2.8) thanh phin saun day bing:

1 , ‘
J? YoV (5, Do 7il0dx = Vs + Yo@OTs (=12 3 )

0

Nhu vay, khi thay cac thinh phiin nhin dwge vao (2.11), chiing ta. nhan duvge
phuwong (rinh ma trin sau:

12f at :
S 4 H-—— [E+D+G—ocA~—P¢(i)B]f =
dt dl .
= CEY Vult) 4 Cnyo®(1) (2.18)

trong do C, H, Ds G — Cic ma irin ciéo,
E — Ma tran don vis
A, B— Cic ma tran vudng (2.19)
f, & n— Cac véc to {2, 4] .
Chung. fa dan vao cac ky hidu: ‘ .
K = C™IH ~ Ma tean chéo (2.20)
@) = C‘l[E +D+G- mA E@(t)B]

C
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@t) Ma 1r4n 463 sang, phu thude vao thol gian, lic pdy phwang trinh (2. 18) c6 dang
ey ar
+ K -— 4 CB(t) = &y, Vslt) + T 5(t) (2.21)
arr dt ‘ : :

Ti phuong trinh (2.5) vé (2.21) ehttng ta nhim dwge h¢ phwong trinh ¢huydn déng
efia L&t efu phing (hinh 1) dudi dang ma trgn:

Mo 9. @] Vs rO 0. OlHTs]I ali a1z — Y5 Vs] 0
19 J+ azr Az YW 9 =0 o
1f — Y& —Yen DD f 0

0 Im oolle [+|o 0 o

.OOEJf 100 K

§3. GIAT PHUONG TRINH CHUTEN DONG (2.22)
BIEN PO DAO DONG

Khi diing gia tri riéng dng quat va vécto riéng tdng quat [5] c6 thd din hd
(2:22) v& mol hé phuong trinh vi — tich phan :

43¢ dr

C—r+H— + [E+D +G—ocA—£3(IJ(t)B]f =
at* dt
n 1
= Z [qicosﬁ/i-i t+ Qi j’ f(Dsin Vi (¢ - ‘t’)d'r] ' {3.1}
i.zj 0 ‘
Treng do n — 84 bic tw do cla vit rin,

1/1 — Tin 86 dao ddng riéng cha vat rin,
qi — Cac véctlo,
Qi — Cic ma tran vuong (1}

He (3.1), néi mot each chink xde, 1 v han. Nhuwng & ddy ching ta han ché
bét 1 s6 hitu han ciia cde phwong trirh vi tich phin, mdi lin chen s& nay, s6 nay
phu thufe vei yéa cin ciia d9 chinh xdc cda tinh todn. :

Khi st dung ma tran cip mot, chung fa cung dat t¢i do chinh xic thda mén
d3i voi tinh todn thuc té. '

Dya vao phuong trinh thuin. nhit twong ng véi he (3.1). Trong {rudng hop
D(1) 14 ham chu ky clia théd gian, ching ta xdc dinh dwge mign mit do dinh déng [1],
{3] Phuwong trinh (3.1) dwee gidi nhe phwong phap bign phan eda Taleprun {1, 4]

Trén co s& gidi (3.1); chung ta zdc dinh gnan hé gifta tin s cha téi trong dong
dec truc véi bién do dao dong cha dim dan hdi. Nho vay, khdo sat duec cac ydu td
e¢hinh iAnh hedng dén gid tri bién d¢ dao doéng cna dﬁm doc gira trong mién cOng
hu'ma,;g tham sd. :
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§4. THE DU

Trén co s& phrong phip di duge nghién cou & tréns ching ta tinh todn &
ddng clia 1 loa xe thuc ‘

Céc 58 lidn :

5‘5’,@7 d:‘(;f ‘ ' e
SRR,
G =50 tdn — trong lugng toa xe. =
o SRy
L = 2.000cuy ~ toan chiu 4ii loa Xe. AR
: t . i ‘f* A
L1 = 200cm — khodng cach ti mat 22 + :
: . i H
dim dén gdi dan hai. 1 f A {
4 \ . P13 ‘ dwia !
3 = 6.000cm* -~ momen quin tinh i/ \ \ 4
ctia dim doc gita. # Ifj 2 )
4 T ' &
Je = 500cm* — momen guan tinh ciia ok i £ \\ i
. 1
dim ngang- Ll
!
‘ /

B et

a = 380cm — chidn 1réng cia toa e

]

£ .
b = 100cm — khodng cich gita 2 4 T

Z

&

-~

4
: x - . L 7
thanh ngang & gim toa xe.. e
° 3 | - ol
k = 400N ..Sfem — hé s6 cdn cta b
" phan chéug rung. '

Hinh 2. Bidu 4 bitn do -
L = 2.008cm, L1 =200ctm, J =6.000cm* E=
= 9,1, 10N/em?, Qy = 8681, V2, =28,557%,
(1) v = c438N/em ; (2) ¥ = 14486N]cm.

f =08+ 1,251/s —tin s&-chia echc
14 zo dwge &ng dung & céc toa
e khic nhan.

Trén co s& nghiém cda phwong trinh (3.1), ching ta nhin duge quan hé gitra 6

(t&n s thi trong dong doc truc) voi bien 6 dao dong ngang cha dim dec gitra ddi
v&i toa Xe thye trén. Quan hé nay dwec bifu difn trén hinh 2

- Pia chi; : Nhgn ngiy 15-10 1988
Trudng dai hoe Bick Khoo Da Ning
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