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TU’ CHAN \!A FHONG SQ HAE BAC ?U’ D@

NGUYEN VAN DINH

nhung Chan ttt céng hu:o'ng V(’n nhau, chung dnh hu‘orng dén

! Ifu khac Tuy - nhién, thong qua cée lien két yeu, chung Anh huo'ng dén
"héng anh hucrng dé&n bién d6) cla nhitng ché 'dd dao dong thue sy xiy
g he, & cac chén t& khac (khon5 cong, hudng véi chung) Vé mit vat Iy, c¢d thd
_hi nhur 46 1a anh hu&ng clia eac-«xu th&y ty chin hay thong s (go,l 14 xu thé&

o ‘dao ddng thuwe si. x?‘:iy ra trong hé d4 tao ra nhitng s6 hang bd sung (uc cén
as 1gch lﬁn) lam thay d8i trang thai clia cdc chin t& tw chdn ho¥ec “théng s6. Néu

' y.gay ra dao dong va ché c‘to dao dong xBy ra & cae chin t& khac ¢6 the 611 dinh.

- Nhu' ths,” ngodi cic didu kién bn dmh ctia bin than ché d6 khao sat con cbd cac
©odigw kién 8n dinh thé hidn dnh hadng clia cic kich #6ng tu chén hodc thong s4. Tucrng
’yung ta gox d6 1a cac disdu kléll 6n dinh Ltu* than » VA « quan lign ».

S Trlrcrc day, ngwot ta da phat h1e11 va nghlén ctu mét hlen tu’ong quan trong la
osuockeéo dai» cha mbi maot trong hai ch8 d6 dao dong co thd my Ta trong hé Ly chin
F ‘hal bac tg do ([1] trang 213——‘319) Theo quan digm irinh béy & trén, d6.1a bidu hign
I eta hlén fugug 8 dinh quan lién. Tuy nhién, hién nay chua ©é cbng trinh nao quan

~tam thich dang d&-he (héng héa, tim hidu thuc chit vi cac bibu hxen khéc nhau clia
1 tuong on dinh qdan llén Mit khéc, trong cac cong trinh siu sic da mang tinh kinh

phep thxet lap cie digu kién dn dmh tu= than con didu kién dn dinh quau llen da bi
“ho rou .

: . Dum dav, Kt nhﬁn bxet du-crc hién {wong bn dmh quan laéng s& tién hanh md té
. cac ché do.dad déng trong h¢ ty chin va thmg s hai-bac’ tu do.

o
G

_ng cu:ond bl.rc. nhat dmh Gay ra dao donu tu-cmg ung, tbn tai f

‘tfrcng ng khong xdy ra). Két qua tinh todn cho phep gidi thich cach khac:

' éhan tl néy & trang thai can’ bang on "dinh thi xu th& tg chén hay théng s8 khong

, ydn d& ndy ciing chwa duge chi §: trong [1] phuong phap khio sat 8n dijnh khong
1k i8t chc digun ki?n on dinh «tuw than » va « quan lién»; trong [2] tuy da néu lén cac.
- diéu kién mia hé suy bifn cin théa min a2 co thd ap dung phwong phap khai tridn den
an (chuornrf IV, trang 261) nhung khong ghi chi Ting ha t;ung ‘binh-thu- duge chi cho-




§i. 6% THUAN TU ﬂﬁ?ﬁl@%ﬂ

lqiia

Xt he da khio sat & [8] gom hai khéi lwong my, ma duge gitt véi nén ¢6 dinh

a duge ubi véi nhaw nho ede 10 so o6 G ckeng cty ca, eia chin ngoai va noi lwe cin

uh(n (t¥ 1& bac nhit voi van toc) v&i hé 86 hy, he, hi2 vd ch;u lire kieh ddng tu chin
ddt vao khéi luorng tht nhét dmg : ‘

f(:c1) = me ke, _ : (L1
He phu'ong trinh vi phﬁn dao déng T 7 A "
«3 .
mxan + (c1+ogfﬂx1—cpxz = Eg1 =€ [la:l ~ kg ~ (hx + h12) 931 hu'a:zi] -

mzxz - 01271 -l-(cz + clz) T2 = Egz =8 [hlzxi - (hz + hi2) 332] ‘ SN 2)A

. trong d6: 1, @ — do déi cha cic khéi legng 80 véi vi tri can bang ddu «. »-—ky
- ‘hidgu dao ham theo thoi glan I, k = chc he s duong trong bidu thte lyc’ ‘kich dong
g = tham s6 bé, bidu hlen gia thlet vé mire yeu clia Iyc, kich dong vi céc lye c.’m

. Ky hidu p; va (I dl) (i=12; p1<p2) - cac tan s6 rieng va cac he s8 phan phéi

tu’crng tng. De chuyén vé céc toa d’é phap, dit: o : o
‘ ‘ = Xi+ Xa3 @2 = diXy + dez o (1.3)
. Tren co sx:"y ¢ic hé thuc truc glao, he tré thanh: N —_ '
) -VX1 -+ p1X1 = Mf (gl + Vd_1g2)v S o -
T . 2 e g - ‘A' ' V‘ : o | . v s
{&z :}- Py ’Xg = _mMz' (g1 + slzﬂgz) . _ S (L4

lfong d6: Mi = mi + rilzd2 G =12 va, dd don gidn, cic ham g, g2 ‘sauvbién abi vin -

gur ngujén ky- hleu cit.’

Gi& thiét khong xﬁv ra (ndl) cé'lg hubng He¢ nhuw chxu hai kich &(’mg tu- chén da)
irén tdng toa dd phap. Ngoai ¢hé a0 cin bing (hai kich dfng d8u khong gay dao dong
va ‘ché d9 dao dong hdn hop hai tin s6 pi1, P2 clia ddng thoi hai toz do phép (hai kich
dong @éu gay dao dong), trong hé con c6 thé xiy ra hai ché. dd dao dong’ cla riéng tung
toa ¢ phap (oot kich dong tu chin gay ra dao d(‘)ng kich dong thit hai khong gay dao
donﬁ) Hiy khio, sat hai ché @6 dao déng sau.

~

a)' Dao a‘gng dleu héa in s6-p1 cla rzeng X
o Pat: ' B . o
' : agsin (p1t + Q1) s X azsinpat + bacospat

Xt = apicos{pit + @1 Xq

trong d6: a1, @i, az, by—cic bién mdéi:

1l

I

Al

p2 (azeospat — bosinpal) | (1.5)

Lap hé phﬁong trinh trung binh ,m as suy ra nghiém dung twohg Gug ché 48
khio sat 1a: dg = bo = 0, @1 = hiing; bién 40 a1 x4¢ dinh ik hé thic:
I ‘A1-~Tkp2 z_T‘l“Hl ] (1.6)
D% khio sit dn dmh Hp hé bién phan va i dé ]ap duge pleO]]U tunh dde-
trung. Bé 14 phuong trinh tich: L

2

D(?»):)(?w—-——m);?x -i—(l~ﬂ>~—9A15 :40‘ .7
o : A 2M2 ,

14




Vi la hée Otoném, nghidm A = 0 khong ghy mil Bn dinh, cée didu kitn on dinh
- bao gém v ) _
- : Ay = p— H1 0 {tring didu kién tbn tai) o (1.8)

Z—-H2-"A1<0hay A1>‘—‘(I~Ho) - _ (19)

b) Dao dong diéu: hoa tan $6 Pz cua ‘riéng Xo
L Khao sat tirong tw, két qué cho hé thire xéc dmh bién 4o az la:

A

Trong chc c.bng thite tren Hi = h1 o hzd + hlz (1 d)® (= 1,2). .

] 611 ch& dd.va coy. nghia Ia lge kich dong ! phéi mank hon lgc edn Hi (Ha).

Xét dléu klen (1.9),- Chi'y. rang, dleu Kién 8n dinh %fa trang thai can bang clia
X2 144 = Ha << 0. & (1.9) c6' them s8 hang 2A.. ViY, &6 the quan niém ring ché
O;déng cha rieng Xt da dit trén Xa lwe cdn bd sung’ 2A1; méu lgc cin tdng hop
A manh hon lyc kich dong 1, xu th& dao déng. clia Xa mit, che a9 dap dong cia
X1 €6 the dn. dinh, Vay, . (1 9) chinh 1a dleu klén on’ dlnh quan lién th® hién . anh.
1g clia xu thé tu chén tin s6 P2 .

‘ Dxeu klel‘l -6n’ dinh, (1 12) duoof
] 1¢11 tlro'ng tu

—h1—0 1 h2—0 Trén hmhl V& & th1
. «bién d90» Ai; Ag theo hé sé:cin hi.
' Cac doan lién ¢dut) nét twong wng -ché
. @6 dn dinh. (khbéng On- dinh); dudng I
.. ch#im bidu dién bién gi6i clia ditu kién . . Hinh 1
f »,’En dinh quan lién (1.12). Ching'ta thdy, - - '

::du an\(dogn ab)

o

§2 HE CHHJ HAT K.fCH Eém TH@N@ {e

Van khao sét he hai khéi- lu'cng nhu & §1 nhirhg thay kich dong tu chdn béi kich

va ofssin2Ust (2f1, 23 — cac bidn d9; 2Ur, 2Ua — cac tdn s8 kich ddng) twong g cong

: . o ; ) 3 Y 2\_ ‘ A - . « J s
Y e S, A =T_kp§_a; =‘ z-—Hg L o
',cac digu Llen 6n dmh bao gdm: : L L

A2 =] - Hy >= 0 (truno didu kxen ton tal) ‘ S

L= Hi= 2A2 < olhay Ay > —‘—(-z —m) SN ) I

Co the giai lhlch A nghla céc dleu kién dn dinh nhu sau: Hai didu kién (1.8) (1 1)
én da -c6 trong-he tlrang ing mot bac tu do. P6-1a nhirng didu kidn dn dinh tu than -

“‘dao a6ng tin s pz— do dleu kién dn dlnh quan lién — - bi. mat on dmh kh1 hig |

"dOng tao ra ¢ho 10 so gite khéi loong mi (v&i nén) hai dd ctrng bb sung nhd 2f1sm‘>U1L ,

byeu — &8 cu thd — loai cttng dic trung bm 86 hang 1«:)(:-13 (k > 0). Hé¢ phwong trinh .vi
pha‘\.n dao dond cé dang : - :

~

hwéng véi hai tdn - s8 rléng N U1~p1, 2 = pa. “Liai gla thiét 16 so _d6 1a phi tuyén
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- (mét kich ddng thong 's6 ga;ﬂ dao’ deng, kich dong thu- hai’ khong g4y dao dong). Hiy

muat + {1+ ctghawr ey = 8gy = B - (i fpod @
+ higga — ko = 2haisin2Uit — 2bwisin2Ust] , : (2.1
3T - e121 4 (ea - cp) 2 = 8g) = thmmx - (hz + hiz) x9§

€6 the xem hé khdo sat’la mo hinh hé thuc t8 trong d& hai khéi Iwgng thay cho
hai thanh v thanh diu. chiu lre kmh dong doc cd hai thanh phhn didu hoa. '

Chu)en vé tpa db: 1)hap hé fr& thanh:

&+m&: MN%@+AM : :
. o Xy + U2X2 = o {gi'+‘d2gf2 + ZoXa] o

trpng dé:_-hzi =t =-p (=12 - céc do lech tan, )
Chﬁng ta théy, mbi toa as phap chlu ‘mot! kl('h d(’)ng théng s6 cong hu'ong Cung
- uhe & §1, .ngoai ch& a9 car bing (cd hai kich d¢ng khong giy dao  dgng) va ché do dao
d6ng hén hop véi hai tan s6 U, Uz clia ddng thdi hai toa d6 Rhap (ca hai kich dong dau
- giy dao-dong), trong. h¢ -c6 thd \:ay ra hai ch€ @6 dao ddéng cdg riéng tirng toa do phap

khdo sat ha1 ché 4o dao dénv sau. . . - N

©. . a) Dao déng dieu o Yan s6 Uy cha riéng. Xi — Thu'c hlén phep blen i (1 8) voi
Ceapt = Ui, pz = Usa; rdi tién’ hanh khio sat nhlr da “bist, Ké’t qua cho he thlrc xac dmh -
bign do a1 (0 loa d¢ phap) , . o

va cic dl”éu kign on dlnh ' ’ T ‘ o )
6 . i L
) 'W‘ R ¥R
o ‘B [Hqu +(Za = 2A1)2f< o b

b) Dao d611g dleu hoa tan s8 Us cla rleng X2 - Khao' sat twong tw, két qué cho

hé“ thire xde dmh bisn d¢ ay (& toa @0 phap)
2

- ——(Az~z2)+H2U2—f2_o ' e
va cac didu ki¢n dn dink: ' - - : S
’ o L AaWs o o

y — B me——— TN . ]
| 2 (As zq) T >0 , _ @7
'—fHﬂH+(&~¢Aﬁ§<\ o (2.8

Giing nhu & 51, dé dano tim ra 'y nghia céc digu kién dn dinh. l"nwc Lét, cac daeu kién
(2,4) (2.7) 12 cac difu kién dn dinh tg than guen biét cla dao dong cfng hudng thong s0
(nhanh dudi clia d8 thi bidn — tin mAt on dinh). :

Xei’ digu kign (2.5). Chu ¥ ring, ditu kién dn dinh cfia trang thai can bang chia
rigng Xa la: f§~— fH2U‘9 + sz 0. & (2.5) thay cho Zz 1a Za— 2A1 Vay, ¢ tht quan ni¢m

réng, ch& d6 dao déng cla 11eng ‘X; @3 tao.trén X @4 gidm tin bd sung 2A13 néu do
léch tin tdng hop Zz ~— 2Ar thudc vang dn dinh cha trahg thai- cén bing cha riéng Xa thi
kich dong thong s8 dit vae X2 khong gay ra dao dong twong tng va do do, ché do. dao
aong cla neng Xt ¢6 thé 6n dinh; Co the bxen ddi dita kign Q. 5) thdnh

(240" - 22:(280) + I—12U2 F 78— >0 @9

et
&




‘,A,ﬁ
5
o i

4 ‘ - 2 e 5 . ' s
V& traila tam thie 461 vai 241 Néu biét ﬂm'c f% - H%UZ <, 0 digu  kidn (2.9)

;‘“nghla 1a diéu kién on dinh quan lién ludn luon thoa min ; diéu do la hién nhién vi tronﬁ
! "ztru:ong hop nay, dao dong cong huorng théng s6 chia Xz khong xay ra. Trédng hop nguge.
i lal, chung ta phai c6: ,

if;t\rong a6 A2 A2 1a cac blen dé cha che ao dao dong tin s6 Uz xédc dinh theo Q. 6)

~’ h12 = 004 f% -—0 0008 f2 0 4423 Trén hinh 2 ve ao th1 blen do Ajf theo Zl khi 2 = 0

“r‘d\wng narr vlgang ch1 bign do A2 (truong horp nay A <0), cde doan llen va dut nét

. :vﬁn 6 ¥ nghla nhu @a biét. Chung ta thay : -—che dé can bang hodn toan mit:-da dinh ; S
e dt‘) thi Ay," ngom nhanh duoi! (dleu kién dn &mh tw thin), con xudt. hlen doan mit /

n i h 6{ nhanh tren (dleu kién n dmh quan llen) —trén do thi A;: cung xuat “hién

“vung mat bn dmh ——A < A < Hmh 3 twong @&ng khi Zg...OOBO & treong:
Ag - g &

‘Al <.—;; Ay hoge At > —2—A2,_ L S _(2.‘1’:0)‘”

+

1. 1 ‘ ‘
Nhu the. tren d(‘) th1 bién ~ tan A1, doan nim glﬁa 5 A \’a'f’é“ A2 fa doan

"it on dlnh do. /dleu klén on dmh _quan hen

_ Hinh 3

Céch gidi’ thich y nghia diéu klen 3n dmh quan hen Q. 8) cung twong ti. , - I
: Vén chon trl so cac khm llrorng va céc do oufng nhu & §1 chon hi'= 0,18 ; h-)_O ‘

A
\ ©a

ho-p nﬁy, che a6 can bing 6 the bn dmh che vung mét dn dinh ‘»dO digdu 'ku;en 61 dinh

quan lién cling xudt hign (cdc doan ab)

"53.~HE“H6N HQP T—U’«‘iCﬁ&N — THONC sé_ '

. sung 2fisin2t'(2f1 — bién d9; 2 — tin s6 kich déng) céng hwdng voi tan s6 rneng thir nhit
pl ~1. Viét he phu'orng trink vi phan dao- dﬁng dudi dang :

. Lhung ta my du'ng he hén hop tu chﬁn—thbng 56 he ty chin & . §1 chiu : T
thém kich-déng nhim tao ra cho 10 so git khéi luwgng tht nhat mOt do urng nhd bd

7l




mixi 4 {e + cu)am - Qlamy T hbi + B g — {81+ by oy + éjgxgg
maxy = ciawr+ (cz\ +ot)za = &gy + 8810w — (S12 + S2)w] ‘ £3.4)

ong d6: g, gy ~ che ham tuong img & $1 co theém s hang —2fwr sin2t & ham the

Wt o1, ca, cig = cde ds cting thO‘IlQ' ang tan s riéng. thu nhﬁt c6ng hudng dung p1=15
. 82, 512 ~— cée &6 cu‘ng du ; .

Chuyen vé cac toa ae phép. he trc thanh :

R o 8 v )
it X= m‘:g1'+dlg’2+ZuX1 + zng2|; Xg }pzxg— o Ig +d2g2 + ZiaKs + ZaaXol
’ L | I o o (32)
ong d6: = Zi =6 +~6zd2 + 811 — dp* G =12 ‘
. o -—Z12' —Zz1 61 -|-62d1d2 + 611 — dy) (1 - dz)

, Bxeu chinh cac do cu’ng du‘ sac cho le—-Zm—Zzz 0 khl do tﬁn 's8 . riéng _po: "
ong thay.ddi; chi minh tin so riéng thir nhidt bién thién va du'orc .dic trung b&i @¢
th tin Ziy'= Zr. Ha phu-orng trinh vi phan dao dong trd th&‘nh

K x1+‘<1._u—— 1g1+d1gz+zlxll hz+P2X2—-——lg +d2go¥ ‘ "3-3)

Chung ta nhén thﬁy - toa d6 phip X1 chin kich dbnd hén horp tw chan ——théng 6 3
toa do phap Xa chlu kich dong ty-chén. Ngoétr che @0 cin bing (cd hai kich -dong-deu.
10ng giy dao d6ng) va ché @0 dao doéng hdn hop hai tin s3 1 va P2 ctia ddng - tlﬁn hai
a do phap {cd hai kich dong déu gay dao domng), trong hé co {h% xdy-ra hai. ch& @9 dao
mg cfia riéng ting toa d0 phip (mot kich dong gay dao dﬁng, kich c'IOng th hai’ khong,
y dao dong). Hay khéo sit hai che do dao dong sau. .’ o

a) Dao d‘ong tan 56 1 cua neng Yl -
K&t ‘qué khio sit cho hé- thirc x4c dmh blén do a1 (& toa dé phap)

w—a—m A1)+Zl—-f%—0"“ N Wi
. céc dleu klén 611 dmh e . : ' o ‘
l—H1—-2A1<0 hay A1>——'.—-(l—ﬂH1) ' R 1))
T AL~ H1)- = =1 hay A1’> G(—H) 3e
.l—H2—2A1<0hayA1>—(l-—Hz) e

b) Dao a‘éng tin s8 p2 cia riéng Xo — B1é11 a0 as (cr toa 40 phé.p) duge xéc dmh
t-hé thae:

, Ay = 1 — Ha x S (3.8)
L céc digu kién 6n dinh: - ‘ o
- H1 = 2A2 <T 0 hay A2 > e (I — Hy) 3.9y
f% — [0 — Hy— 2807 + 7] <0 . JNERD)
. ‘ ‘ l = H2 >0 ' (3.11)
Trong eac cong thuc trén: A1 =0 ka%, Ay = ——-kp2 a2 '

Chung ta nhﬁn thdy, dox véi ché do the 11hat (3.5), (3.6) lé cic didu k1en on dlnh
t than (cung thuéc nfra trén du'orng tron bién d6 va thudc mién dlrorng) con (3.7) la dida
én dn dinh guan lién (lizc cAn bd sung 2A1 cimg lwe cin Ha phax manh hon lge kich

8
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dvong [ d& 1am mé&t xu thé tg chén tin =6 po) D8i véi ché d6 thir hai, (3.11) 1a"didu kién
4n dinh tw than, (3.9) (3.10) 1a diéu kién dn dinh quan lién (A2 phdi 16n hon nira bién

) (io «thuan tlr ‘chén » cua X1 va nam ngoal enlip do dudng trom (3. 4) co vé truc hoanh Z

theo ty s6 -—-; 0 hang 2A3 cung co ¥ nghia Ia lge cin b3 sung).

Vﬁn chou cc kh61 1lrorng v cc do cing nhu & §1. Trén hinh 4 v& d& thi cdc bién

f:\do Am:Az khl ‘chon 1 =10,15; fi = 0,04; ht = 0,014; ha-= 0; hiz = 0,036, Ching ta thiy,:
L.~ da didw kién'dn dinh quan lién, trén @8 thi A xuff hlen vimng mit én dinh (cac dwong
j—ﬁchim nim ngang va enlip 14 bién gi¢i cac didu kién dn dinh quan lién (3.9) (3.10)). Trén
_ hinh 5, cac -db thi trén twong Gng = 10,305 h1 = 0,05; h2-—- 0,04 ; hi2 = 0,043 f1 = 0,09;

fradmg hcp nay, ché @6 dao déng tin s6 1, do didu kién 3n dinh quan lién, c6 thém
" ving mit dn dinh (duorng cham nam ngang 1a blen gioi disu kién dn dmh quan lién
:;(3 7) (dogn ab). , :

- Bia chi: T . ‘. ! . : Nﬁan ngdy 13/6/1980
Bai hoc Bdch khoa ' ' ' :
=2 ,
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