
VA CH~JVI DQC CUA 2 THANH DAN Ht>I 

NGCYEN TEl)C AN- VC VAN NGUYJ':N 

§1. D~T vAN Dll: 

Ap d~ng ly thuyet s6ng m(Jt chi6u a~ nghien · ciru bai toan v~ s~ va ch~m doc cua 
2 thanh dau ph~ng da duqc m(Jt so t<ic gi:\ quan tam; 

Trang [1] da nghien cuu suva cham d0c etta 2 thanh dim hoi t1f do, nic ghl di 
nghien cuu ung •u~t trong thanh va he so truy6n· nitng luqng gitta cac thanh. . 

Trong (2] aa .nghien ctru· S~t va ch~m cl,a btia, vao CQC~ de gia coi bai to~n nay la 
bid loan VC S\1 va cham doc c1ta 2 that1b. 

a bai nay tac giii xet su va cham doc cua 2 tbanb dim hoi d~u ph~ng co chti y den 
b¢ phan gilim s6c v6i cac itieu ki~n bien khac nhau a dau thanb. 

S 2. PHUO"NG TRINH CHUYll:N D()NG CU A THANH VA CAC mE;u KI$N 
CUA BAI TOAN 

Giii su thanh thu nMt c6 chieu dai Ia h chuy~n d(>ng v6i van t6c V 1 va cham dqc vi«> 
tbaoh thti hai dirng yen c6 chien clai lit 12 qua b<) pht)n giam s6c g~n 6 dll.u thanh thir hai 
c6 d.;, cirng Ia .K1. Dau kia ciia thanh thir hai c6 the Ia !\! do, co th~ t\fa tren n!;n c(tng, 
nen dan hoi hay nen tit bi~n. Ta chon g6c to• c\9 c6 dinh Ot tritng v6i d~u trai ciia thanh 
thu nh~t tru6c khi va ch(!m vit tr~c OtXt huang doc thea thanh tiz tnii sang pbi\i, cho• 
g6c tQa d¢ c6 dinh 02 trung voi dil.u phiii c~a thanh thu hal vii. tr~c 02X2 huang tit phi\i 
sang tn\i. G6c thai gian ke tit khi 2 thanh bat c!ilu va ch:Jm. 

ViJi gii\ thi~t kich thu6c tii't di~n ngang nhi> so v6i chieu diti mCli thanb, ly thuyi!t 
sOng mQt chi~u du<;~c ap d¥rig v~o bai toan nay. 

Phuong trlnh chuyen d¢ng d1a cite thanh: 
D2Ui z azui 

·- --· = a, ····-·· (2.1) 
ift2 - BXf 

<.) day ::ti ---tOe db truy~:n sOng t!:ong de thanh; U1 -·- dich chuyb:1 c~-B <;;·<k: tift di¢§3. 
cUa m6i thanb, 1 :::: 1, 2 

Nghi~m tfJng quolt c{w phucmg trinh {2.1) theo t)a--18.m··be: 

U; (t, ..=i.'. \,.c •pi (t ·- ~{_ .. '-·), - •j•i {t + .. ?i2 .. ) 
a\ \ a), \ ~h 

(2,2) 

fli€u ki~n d~u ella bai toRn v6i t = 0, ta c6: 

au, · au, iJlh . auz 
·-- = v,, -~ = 0, -- = 0, -- = 0 

m ax, ~ IXa 
(2.3! 

DU!u ki~n bien cUa bai toan t~i titt di~n X1 ·= h vm X2 = 12 ta c6: 

E1Ft . au~ .. = E2r, au2_ = -· K1Wt · Ua) (2.4) 
DX1 .. , QX;~ . ' 



hay 

BOz R M mz 
-. -= --+ -----

BXz ' EzFz E2 F2 iJt 

au. 
E2F2 -- =KU 2 

oXz 

Hay iiau thanh nay g~p l~c can r~t !on kbong chvy~n d¢ng du<;Jc: 

JUz = 0 
Bt 

0 day: R la h;c ch6ng khong doi 6 dlu thanh: 

(2.6a) 

(2.6b) 

(2.6c; 

- H~. s6 nhOt duQc coi lit hang s6: Kt - M so ct.n hoi etta bo ph~n giihn soc o d~u 
thanh tht\ 2; K- h~ s6 dan hOi cila b,rc ciin d~t len illu thanh thu hai. 

§ 3. xAc DlNH cAc HAM SONG 

Dl; xac dinh {rng suiit, ~~n t6c ... 6 trong thanh ta c~n \:>i~t cac ham s6r,g: 

, ( · Xt ) ,,. ( . Xt ) , , ( Xz ') , , ( X2 ) iJl t ::- -- ' '1'1 t + - ! . \f/2 t - - ' '<: t + --
.a1 a1 a2 a2 

t~i cac ti"t di~n ci\a thanh a moi tboi diem. 

Khi thanh thtr nMt chua va chanl vao thanh tht\ bai theo dieu kr~n (2. 3) cila 

b~t:i toim d~t 0 tren ta cO nh~n xet 0 trong than.h tht! htii . . ,'( Xz \ . cac song r.p2 t - ---·· } va 

m~t. khic 

xuat hi¢n, con{; thanh thti nhat ta c6: 

8U! ' I X! ) ' ' ' ( Xt )' \' --- ~ 'PI\ - ~ "' 'l1 I --- = '1 
Ot \ a1 \ a1 

az / 

(a) 

tbi 

(C) 



Tit (c) va (d) ta c6: 

'P' (ZJ) = ~- ) 
1 2 ( 

<pj(ZzJ = 0 1 

_vdi -It/a;< Z1 <: ltja1 ; - l2/a2 < Zz <: lz}a2 

khi 2 thanh Mt aau va cham thi song % (t +~ \) bi\t dau xuai hien t~i dau th•nh th~: 
. ~. 

hai (xz = li), con song ti ( t + -;,-) tr)i &au thanh thcr nhilt (xt =it) cling s~ kbic vai. 

n6 tntac kbi va cham. 
Thea clieu ki~n (2.4) ta c6: 

•J;;(t+ J..t_)·='flt(t-- !~)+c,[-·'flf(t- _h )+>J>2 {t+ Iz-)1 0.2) 
a 1 a 1 r a2 \ a:z 1 ,fi 

(3,3) 

a ctay: 

Ct= · a2K1 ~ Cz = a1E2 F2 ~ 
EzFz a2EtFt 

Et, Ft va Ez, F2 Ia modun dan hili va di¢n tich ti~t di~n ng•ng c1ia thanh 1 Ya thauh 2 

rt. = Ct (1 -- Cz) 

Phudng trinh (3.3) chrqc viet: 

0 day hang sO Ci duQc xac U)nh dva vao tinh lL~n t!Jc c\1:;)!, h~lrr, 
2nl " . 

t = ·-- vot n la sO tv nhitn vf.! v01 gif~ thit.t 

.. 21, • 1' 21, 11 = 7"- "'".:-:, ·-2 = .,., ____ _ 
al a2 

Do d6 xac cHnh duoc ;ong •V2 { t + 2..). Suy ra xcic djnh dw;rc 
~ \ ~ 

trong thanh thu 2. M~t khac tbay gia. tri t2 (' t + _!-~) Yiw (3.2) 
a,; 

ta c6 song '~i ( t + -;,-) a trong thanb tht\ n~~~- -



n• •''M "-O / '" ,-- ,[_11./j l 
- lu d1eu k:t;n D.Jen (2.:>): -·~.,-··-- ~-:::----~[ .. -.. cp{{O +·-Pi<t)} =~D t:a -sJ.c dinh throe sOng q:·f(t)= 

. ·~ ~ 
::= \~i(t) (3.6), ttr ci6 tim ra du9c hJ.m s6ng q;{ (t -.. ~~.L) 6 m{)i tit~ dl~rr dta thanh 

a.:t , 
thtr nhift trong cac mien, I 

T<r 'iieu ki~n bien (2.6a) t~i rtilu thanh thu hai (x2 = 0) ngoiti lgc can la hnng s6 
R, cOn chiu lt;cc din t)• l~ b?c nhitt v6i v~n tOe~ h~ s6 tY 1~ duoc coi la ht!ng s6_: · 

thir 

Ta c6 rUt rn: 
R BUz ----· 

axz. 

(3.7) 

, Ham <Ji2(tl da bi~t, til do tiin .duqc s6ng ?2 ( t - :: ) t~i moi tiet di~n ciia thanh 

hai a m6i mien4 

NC'u h~ s6 nh6t [J. = 0, thi di\u tbanh th(r hai (x2 = 0) chl chiu lvc can Ia hang 
ta c6: 

Ra
2 

· 
'f2(t) = -- + tiJ2(t) 

E2F2 

,Tu a6 ta xac dinh aLtQC song 'P2 .( t - ::.) ch?Y doc theo thanh thU haL 

(3. 7a) 

Ni"u he s6 nh6t I' = 0 va R = 0, thi dau thanh thu hai (x2 = 0) tv do. Tir (3.6) 
ta c6: 

(3.7b) 

Do d<S ta xitc dinh du0c . '(' x2
) song 'P2 t - -a2 chey d0c theo thanh (; moi mien. 

Tu (2.6) b dau thanh thir hai (X2 "" 0) cbin h.rc con dim hOi v{Ji h~ so tV ~~ K ctuQC 

coi Ia hang so: 

v6i 

RUt ra: 

, Ka2 /', =·---~ 
EzFz 

E F oU2 KU 
2 z--=. z axz 

'l'2(t) + i\9z(t) = o/2(t)- J..h(tl, 

Nghii~m tOng guilt d1.a phuong trinh c6 d~ng: 

-),t It l·,t 
e . o [·Hm ·- ).~h(t)]dt 

' 

(3.8) 

(3.9) 

d:inh d:;ra vUo tinh lien tvc cl'ia dich chuyen q.l 

dau thanh x2 = 0; !:S· cite .thOi -diCm 
. 2lr lz 
t = --- + -- o>. TU d6 xac c1inh dUQC s6ug 

a1 a2 

'1'2 ( t ~ ::-) ch;1 y doc thea thanh th ti: hai. 

T1! (2.6c) t9i d~u thanh thtr hai. (x 2 = 0) chiu l\!C ciin rl.\t !on, thanb khOng dicb 
chuye:o du:Qt::: 



Do do c6 th~ xac dinh duoc song 'f'2 ( t - :: ) . cheY doc theo thanh thlr hai. Sau khi xac · 

dinh duQc song 'Pi { t- ~). <J!i(t + ~)· •p:{(r- ~) v. a ~2 (t + ' 2 
) ta xac 

_ \ a1 a1 a2 , az _ 
O:inh duQc Ung SLtat, v~n _tOe, dich chuyen q_i mOi titt"di~n ella thanh va thOi gian va ch@m.,. 

V~ m~t ca hoc cung nhu ve m~t ky thu~t, mo hinh biti toan xet a clay tong quat 
hem so v6i m6 hinh c:ic bai toan dii duqc nghien cuu 0 [1] va [2] ... 

f!ia <lti: 
f!~i kr~ Th>y l~i 
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