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VA CH.:\,M CUA V!;. T RAN V AO THANH BAN VO Hh.N 
KGLTEN :B},KG TO 

DOi v&i bUi ioUn vn ct~m cO (l~rn giiim ch:ln ~ifra v{lt r!ln v;\ thnnf1 d:in -h~i ding 
nlnr giira lhanh d.&n l1fij nJi nh1u dU duq::!' m¢t sO tf1e gilt nghi~n elm (I}, [2]. [7], .•• 
!Song m6i chi dirng ]:Ji 0 vj('(' s·if ~!\lllf: !)· thuyc-t c{\ diCn v(i !·"!~lU dQng dQC dm thanh. 

Tr(Jng b:ili b<.lo miy, ll1c gj;i nghi~n ciru lllti tcdm \'a cb:Jm cO d{·m giam ch:ln gili'a 
v~t rib v:.'t thnnh c13.n hOi Utn vO k}n ~ren ca sh dna ,.:i~ !)· ttluylH ve dao d9ng <l9e 
cUa t~anh chinh xac bon tile 1:1 r;6 k€. (Hn qu:ie tinh cUa djch- chuyCn ngang. 

§1, PHUOI\'G TRINH CHUY.i!:N DONG 

Tlli~t I*r phuarg trlr.h cht1y~n c1¢r.g cUa tl1nnl~, kiJi c6 1~ den nang luQng ttr. ng 
\rng v&i d!ch cbuy~n thco ph-uang bUn kinh, A. Love [5.] dii dua dCn plu.rong lrinh sau 
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- - [L2R2 - a2--' a- VF 0 (J,l) 8[2 lh'iJt2 - ilxz • - "'c 

trong d6 ! u(X, !) - t!jch chuy~n dQc n~co ~n_lc ('Ua !hath. 
R- hfm klnh qu{tn linh cira thi~t di~n ngang d6i v&i ki!Oi ldm ciia n6. 
fl.- !J¢ so Poatxo:1g. 

Thee [:J], h'tc nay m6i li\"n h~ gifra frng• sufit v_'\ bien d:}ng !3: 
, ? .& 3u ~u 

ax= 9\[LR)---,- + E- (1.2) 
at-Dx Bx 

vU djch cln1y~n thc-o p1nrnng b6.n ldnh 1<1: 

f?n 
Ur = ~[L;' -­

iJX 
( 1.3) 

§2. TRUYltN S6NG THONG 'I'HANH DAN HOI nAN VO U.;\.N 

Dil!u i, 1¢n d3u ; 

-Di~u ki¢n hi~n : 
. u = 0, u = 0 khi. t = 0 

a3u 
"' = p(p.RJz·-- + 

8t2Jx 



0 

dtta dCn bfti toil.n: tim no(p, x) thOn mfin plnrang trinh: 

d 2 u 0 p 
2 

--- "-::----:---,:- • U0 = 0 ; k!J i X > 0 
Jx2 :a2 + I-I-2H.2p2 

v6i diCu ki~n : ·_rl_n_o = _ ~=- -::---'-'[ ."-(':-p )'-:-­
E a2 + ~.ZH2p" 

vau.(p. x) 
Gi/ti 

dx 
gic'Ji n¢i khi x _,.. + co 

T<lt la thu (hrqc: 

khi X= 0 

p 

() 
a. Vi+czpz 

Ua P• X = - fo(p) : 2 2 e 
E pvl+c 1• 

tr,~ng d6: c = (J.H.fa = const 
Db tim h3m bu11 dlu C(x~ t), h. vet Co(p, x) dul•i {~:~ng: 

X 

a 

" folp) 1 1 ( - 1 X ) 
U0 (p, x) =- ---.- .r .· exp 1 -~---~= ·- = 

E p p v(I/p) 2 +c2 \V(ll;o) 2 +c2 a. 

(2.4) 

(2-5) 

(2.6) 

(2,7) 

= ..::_ r.(p) • ..!..,c (.!.., x) (2.8) 
E P P p 

lrong d6 
1 

exp ( -
1 

• ~) = H(r, x) 
Vpz + c' yp2 + c2 a 

G(p, x) = (2.9) 

V{Ji r = Vpz + c2 

H(p, x) = .!_ exp (-..!.., • ~) 
p p a 

(2-10) 

Thco [1] ho~c dUng djnh lj khai tr.~n th6ng thuOng 

Ta c6 : H (p, x) -i- Jo ( 2 V : I ) (2-ll). 

t.:r d6: 

]J,(cu)du 

0 (2·12) 
do vt}.y 

~G (·..!... x) · ( ·) f 1 ·,;-)I, (.2 d-;_-\ 
s ~{!let\= •o\2 t.:J {Joi \f"-u}-

p p I . \ • a 
0 

\l 

-C J 1~[2 V.:: (u'-t;) ]}i(Ci;JJ~Ido (2.!3) 

0 

Tlr (2.8), ta sC thu drrgc hft.m b:1n dilu Ll nghi¢m cila bUt loan. 

t t-'1: 

u0 (p, x) -i- u(< !) = ; S [ S 
0 0 
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q(x, I) = r 
J 

D 

X 
t--

u(x, 1) = J f(<,)dv' 

0 

FCt qo& n.ay trt~Jg hgp vbi kCi qu& u·rr(rc CI~y kbi s[:· dl.lng pbwn:g td.r;h 1·Ua lj 
t ln1yet ,,.o d1 e,~ • 

. Bli!:U DII~N 1'.iGIU-C.\r DU6'I D.~NG CHU0r ~ 

E&q~ cdch khui lri{b hUm Betxcn va tln;c hi¢a m{d siJ. phC_p LH'n dOi, tu _l,hu d~ryc: 

0 

L (-1)k fx)k 
-·---- 1- (zku). 

k! \a 
k=O 

!rong cl6 : 
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l1 

f' k 1 l ( 2u ' k 
12 

(' k ) J (" 2 
- ~2! '1 2Jt(C~) = ·- uk -- . -1 f - + 1 ]k1z(Cu) 

c c c I 2 
0 

Thny (:Zo!G)~ (2-17) v-fw (~.13) va liCp lt]C LiCn d:Oi, ta tLu daqc ~ 

·- 1 + 
00 

\.'""\ (- l )i 
L .. j J 
j~ l 

1 : -· ( c"--r] = 
.·.C f 

(k + l) {k + ") .. (k + 2j- 1) (__-::.. \\2j 

')' J)j c I -J . - ) 

(k+2).,fk+1\ r 1 --.. -·-.;--·----· r ~----~- 1 
\ _ _ l \ l I 

00 t t-1.'" 

ulx, I)"" L Akxk J [ J f(w)Jw ]qt(~)d ~ 
k=O o o 

Cc) the thiT 1?-i nghi¢m (2.20) thOa rr,fin (2. 1). (:.!.:!), (:2,3), 

S.;u dt'Y ta d~lr~:·g r;",in!J tinh du~.' nhf.d nghit;m ella bii to:in (::.!)~ (2.::(. (~.3) 

(2.B) 

(2.17) 

(2.18) 

(2·1~) 



GH!. si'r ~ HJn if.)] 2 Ilghi~m (ut(x~ i)~ u2(x~ t), khi d6 ~ 
v(.x~ d .:::o u:J.(:;c 1} ~ :.t:~ t) lthOa; ;:nfia r.xo~Ig t:nn~.i ; 

.B 2 v -;1 a(jv "" JJ 2 zy 
-- -- fL"ll~ --- = a"--

Bl2 8x 2ih2 Vx2 

BiC.u ki~n d:l.u: Y(x, o) = 0, ~(x, o) = 0 
Dt.Pu kl~n bien : 

3 . 

[ p([Lll)'-_£_"- + E~]JI : D 
.Ot 2 &.x Ox x=o 

(2.23) 

Ta se chtrng minh: v(x, 1) == 0 

Xet Mm: EL(t) = __!_ F JL [r ( ~)2+ r,_··n~ (~ \}' + E (..!:i_)'jdx. 
2 , Bt . Bx&t ox 

0 

v&i L lim tuy y 
Lay duo hD!n !hco th&i gia'l f1·2t', lU) tich ph3.n tt'rng philo, slr d1_mg (2.::U), (2.22), (2.23) 
ta thu duqc 

a. ) ] I E-
CJx _ :.:-L 

Cho L ~ oo LC'l Lh~ sung tbCm diCu ki¢n: nghi¢m u{x~ 1) ~U:.~. bUi toRn (2.1), (2.2), (2-3) 
thOa mUn 

lim u(x,t)=O 
x~= 

ta c6 ~ 

dE(!) = lim dEL(t1 = O 
¢,t L_,.oo d t 

Itt <16 E(t) = const = E(o) = O. 
E(t) = 0# v(x, t) = o~ d:eu pllU.i chUn,~ '1Tiinh 

§3. VA CH.i).M CUA V!T RAN VAO THANH BAN VO Ht)N 

Xet. s~: \~a ch:Jm cUa \':)t r.in vi'w tba;1h Uan hOi ba:1 v6 b~n khi c6 d~t d~m gi3,m 
ch.iin U diu thnch 

Tbco LlL (7], Ung snrtt -a d:J.u lhanh I'( I) thOa lblll phurrng .trinh va cac tliCu 
k~ncEl_u: 

11'1 ~kilO: h1.;ng \-~t rUn 
k ·~- dQ {'ti'ng d~n1 

t(o) = 0 
. k 
f(u) = ~- \"c 

F 

V(l -·- -v:J_u tOe ella \T(~t rUn lU.::: bUt dlu ch~:m diO (tem~ 

(3.1) 

(3.2) 

(:<.3) 

Tlr (!~?:•J) ta x:ac dinb. dtrge u(o, 1), d:J-o ~:ilm ~~ Ein ll1co th(ri gi~n v3 bit?n d0i~ ta 

thu duqc a~(o, t }, Sll.ll d.') th l}' vfrp (3 1) la drrqe phU'O' 1g \finh :nic din;] f(t) nhtr SaU : 

.. (l ")·"" [(l) + k . -- + _._ f(t)- --··. :-
11 EFC EFC2 

(3.4) 

'3l 



trong d6 : 

t 

[(tj ;- s 
0 

"' (' k w(t- -rlf 1:jd"r =--Vol 
F 

c 

<P(t- -r) = -(t- 'r) +--k ko I 
M EF 

0 

(3.5} 

(3.6) 

Tb~lt "'~Y: d"o L:im tl!eo t (.:.5) 
pbt:p bii:!n d0i L~plat ! 

va biG11 d0i 1 t~ thu duqc (2.4). DJ gi<li (:~.&)) ta dUng 

lJ(lt .; VPl + f(t) 
t/" 

f . k · ka 
<1\o\p) + <P(t) = ·-! + -· 

M EF 
(3.7) 

0 

Khi do (3.5) s~ dua d~n plurang trlnh :. 
m. kYo 1 

fo(p) + 'V0 (p) • fo(p) •~ F p' 

Tit d6: 

fo(p) = k;o /I p2[1 + <P~(p)] ]. (3.8} 

u (3.i) ta c6 : 

(3.D) . 

(3.!0) 

-trong -06 
ko 1 

C=--... $a~-
EFC c 

De tim bitm ban dUu f (t), Ia vi0t; 

r. (p) = F1 (p) + F2 (p) 

GQi P1• p2··· pl LJ kh6ng dj~m khac nhnu cUa Q (p) m itt sti b¢1 
(m; + mz + ... + ml = 0) ln c6: lheo [ii]. 

ella kh0ng Oi~m pk ~ 

I 
\' dmk-1 ~ M (o) 

1'1 (p) + £1 (t) = 1...- - c?' 
(mk-J)! dp"'k-1 (.Jipl 

k=! 

(p _ pk)mk / I . I p=pk 

= 
N ( nl 1 

(.J (p) 'If p2 + o,Z 
(3.13) 
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N (p) \' 1 
Q(p) +g(t) ~ L. (mk-1)1 

k=l 
l N(p) '( )m'!l (' ) -(-) eP p -pk · J.!J 

Q p p ~ pk 

I 

'fir dC.: r2(p) _,. fz{l) = f g (t- -c) Jo (, .. ,.) d~ 
0 

TOm ll"li: ta thu dtrqc nghi~m riLl (3.5) )3: 

f(l) = f1(t) + 1'2(!) 

viii ft (t), r, (t) xltc djah tl'r (1.12) va (3.!5) 

(3. !~) 

Thay f (t) vl'ra tim d1rgc v:io (2.!4) ta xac djnb djch chuy~n dQc tr~c, ll'r (t.2) v.\ (1.3) Ia 
x3.c djnb#dll'qc Ung suat biE!n td}J.ng va djch chuyen thea pbtran~ bAn kfob cWn mQi t~hi6t 
di~n trong thaoh& 

KJ'tl' LU!N 

Bat toim va ch~m ella v~t r~n vao thanh dan hil• ban vO h~n c6 di).l d~m giam 
ch!.n, tren cu s& dtra vao lY thuylH cUa LOVE d§. dttqc giM quyCt -trf)n v~n. · -

Cu6i cUng, tfic g1:i xin chi\n th:lnh cam an Gi3.o SU' 1 Pb\}.m Hu:rt!u, Gifl.o sul Nguyen 
Thuc An da thi~t l~p Mi toitn Vii huang diln d~ hoon lhanh hili Mo nay. 
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St'MMAHY 
1,\JPACT OF A nJGID BODY AGAINST A HALF-INFINITE ELASTiC BAH 

' 

The solution of the impact - problems of a l'igid body against an cla~Hc bar arc­
before based on the classical lo.Jgitudinal vibration theory of elastic bar. 

In this paper, we are using a more precise theory to deal with the tmpact prob 
lem of a rigi-d- body ogainst a half -infinite el~stic bar with a_u elastic gasket. This prw 
b!ein is solved completely& · 


