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1. D~T VAN DE 

Trong xiy dl.!llg cic m.iy d'am roi. dUng dg d'am d1t, d'am n'en g<;tch v&, t<_to hlnh g<;~-ch khOng 
nung, cf5..m sin bay, dtr(mg, sin nhi v.v,.. thuCrng sU· dl!ng nguyen lf lam vi~c -nla h% va rung m?t 
b?c tv do td!n n~n dan hOi. 

Kh:io sat h% tren cho phtfp tim ra dtrqc cic thOng sO CO' bin ag thie't ke', che' t<_~.o va sU: d1!.ng 
ole miy lam vi~c c6 hi~u quit nhat, cic thOng sO cabin d6 la: KhOi hr7flg d:'am c'an thie't (m), 
bien d9 llf'C Jdch thlch {F<1 L t'an sO, chi~u cao nilng d'am, gia t&c, cOng su5:t. V~n tOe l&n nh5:t U·ng 
v&i g6c l~ch pha gifra h,rc klch thfch va m9t trong cic thOng sO nhrr gia tOe, bien d9, v%n tOe g6c, ''·i 
c6 thg lim CO' sb cho vi~c duy trl qui trlnh lim vi%c t5i lTU cl.ia cic miy [3]. r 

D~ gilll b3.i to in va xien ( dltm bio cho cic niiy tv di chuy~n) 1 trrr&c he't ta khlw sit blli to in I 
va rung thing dll-ng thea m9t phuang. 

A "\. ' " ' ' ' 2. MO HINH CUA H~ VA 101 GIAI 

Hinh 1. MO hlnh CO' hoc c-&a d'am rai mOt bfic tu do tren nen d~m hOi 
1. D'am r<ri c6 khbi ltrqng ~; 2 .. N'e~ din hOi 

H~ ho~t d?ng nhCr m9t hrc kich ci9ng dieu hOa Fa cos(wt1 + p). Nen chrqc d~c tru·ng bO·i hai 
thOng sOli: R- h~ sO ph~c hOi v%n tOe; tv- thCri gian va d~p. Ha.i h~ sO nay hoan to~m c6 th~ xAc 
d!nh du-yc bling th1JT nghi?m /1] cho tirng lo?-i v%t lifu cUa n'en cv th&: ,Q :S R :S 1; ty :S 2tr. 

Phrrang trinh chuy~n d9ng cUa h~ trSn se la: 

mx =Fa cos(wt 1 + 10)- G (2.1) 
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trong d6: x ~ tqa d9 cda khO:i lrrgng m; <p ~ g6c l~ch pha ban d'a.u ella lvc kich d9ng; t1 - thCri gian; 
G = mg ~ trqng hrgng; g- gia tOe- trqng tru·Ong. 

Fa-= m1rw2 

m1 • kh5i hrqng kh8i l%ch tim 
r - ban kinh l%ch tam 
w - v~n tO:c g6c 
D~ xem xet mc$t c<ich t5ng quit ta dtra phrrong trlnh v'e khOng thiT nguyen} khi d6 d~t: 

G 
p=

Fa 

GOc thOi gian (t = 0) tinh tfr sau va d~p. GO:c t9a d9 b vj trf cin b~ng tinh ella h~ tti-c 13. td!n 
m~t n~n dltn hbi, khi khe h& va d~p Xo = 0. V~y phmrng trinh {2.1) c6 th~ vie't l{ti nhu sau: 

ii = cos(t + p)- p 

Nghi~m cda phrrang trlnh (2.2) se !a: 

pt2 
n = a1 + a2t- z- cos(t + p) 

Uy d~o ham theo t ta du·qc (t- khong thfr nguyen): 

n = a2- pt + sin(t + 10) 

(2.2) 

(2.3) 

(2.4) 

MQt s8 tic gi~ [1, 2] aa khfw sat h~ tren, trong mQt s5 tnrCrng hqp di chi ra r~ng ne'u h~ lam 
vi~c m9t d%p v&i 2, 3 chu kY ella lvc k:kh thich, lvc va d%p se Urn han h,rc ella che' 09 Htm vi~c m$t 
d~p y&i m9t chu kY ella h;rc kich thich 1 nhung mi~n t'On t(}i nghi~m bn dinh ri1:t h~p, khOng th~ <ip 
dvng cho thv-c tg.dU'\fC. V~y & diy ta cling chi quan tim t&i che d9 m{)t d%p v&i mQt chu kY crl.a 
lvc kkh thkh. 

Di€iu ki~n bien khi h~ l8.m vi~c 5n dinh se la: 

n=O; n=-RVy=U khi t=O 

trong d6 Vy - v$-n t5c va d~p; U- v~n t&c sau va d~p. Thay (2.5) vao (2.3) va (2.4) ta c6: 

a 1 -cos rp = 0 

az +sin<p = U 

U = -RVy 

O:<OR:'Ol. 

(a) 

(b) 
(c) 

Sau m(lt khoing then gian !a 12 = 21!'- t" !~ c6 va d%p, !lie d6: 

n = 0; n = Vy 

( 2 . .5) 

(2.6) 

(*) 

0 day cO m9t di'eu ki~n rang bu{k (hay mQt gilt thie't) li vf tri rna khOi hrqng m tcl.ch kh6i 
n'en dUng blng vi trl b1t d'a.u c6 va d%p. 

Thay (*) v1w (2.3), (2.4) ta c6: 

p(21r- ty) 2 

a1 + a2(21f- ty)-
2 

- cos(211'- (ty- p)) = 0 
(2.7) 

a 2 :::C p(211'- ty) + sin(211'- (ty- 10)) = Vy 
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cos(2rr- (ty- <p)) = o, cos 'P + 02 sin 'P 

sin(2rr- {ty- <p)) = o, sin 'P- 02 cos 'P 

Thay (2.8), (2.9) vito (2.7) ta drrqc: 

p(2rr- ty) 2 
• 

a,+a2(2rr-ty)-
2 

-O,cos<p-02sm<p=O (a) 

a2 - p(2rr- ty) + O, sin <p- 02 cos <p = Vy (b) 

Tie'p t\lc thay (2.6a) vito (2.10a) v&i t2 = 21r- ty ta c6: 

pt§ 0 . 
cos r.p + a2t2- 2- cl cos cp- 2 sm i.p = 0 

' pt2 
(1- 0,) cos<p- 02sin<p + a2t2---'- = 0 

2 

Ta chi xet cac th~tnh ph'an: 

trong -d6: 

(1- 0 1 ) cos 'P- 0 2 sin 'P =sin a cos 'P- cos a sin 'P = sin(a- 'P) 

1- cl =sin O:j 02 = cos a 

(1- 0,)2 + 0~ = (sin a)2 +(cos a) 2 = 1 

1 - 20, + oi + o~ = 1 

1 - 201 + cos2 ty + sin2 ty = 1 

1-20, = 0 
1 

O, =-hay 
2 

02 = Vs/2 

1 
cos ty = 2' 1r ' ty =- va 

3 

Thay (2.13) vito (2.12) ta c6: 

1- O, =sin a; a= rr/6 

Tie'p t\lc thay (2.14), (2.11), (2.13) vito (2.10) ta drrqc kii't qua sau: 

a2t2- pt§ + sin(rr/6- <p) = 0 (a) 
2 

a2- pt2 + O, sin<p- 0 2 cos<p = V" (b) 

(2.8) 

(2.9) 

(2.10) 

(2.11) 

(2.12) 

(2.13) 

(2.14) 

(2.15) 

V &i 0 1 sin <p- 0 2 cos <p = sin( <p- ty) va tir (2.6b) (2.6c) ta c6 th~ vie't (2.15) l;ti nhU" sau: 

pt2 
a2t2- T + sin(rr/6- 'P) = 0 (a) 

. a2+sinp 
a2- pt2 + sm(p-rr/3) =- R (b) 

(2.16) 
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Tir (2.16a) ta c6 th~ nit ra: 

pl3/2- sin(rr/6- p) 
a2 = 

12 

thaY a 2· v-tw (2.16b) ta drrqc ket que\ cuOi cling 

pl2 sin(1rj6-p) sinp . ( / J 
--- +--+smp-rr3+ 

2 l2 R 
pl2 sin(rr/6-p) 

+ 2R- Rl2 = 0 

(2.17) 

Phrrang_trlnh si€u vi~t (2.17) li nghi~m khep kin cU.a h~ va rung m9t b~c tv· do tr€n nen din 
hoi (h. 1] · 

· Tru·O:ng hqp d~c bi~t R = 0, tic gilt [2] blng phrrang phip gilti tich da tlm di:rqc mien tOn t~i 
gia i·'r! ella· thOng sO p d€1 h~ lim vi~c cin d!nh v&i thCri gian va d~p ty = 0 vi ty i 0. . 

. Trang thv-c te' nen thrrCmg dm!c coi li v~t li~u c6 tinh din h'Oi- nh&t [1], c6 nghia R 1- o. 
Phrrcmg phip nghi€n cUu blng gi!U tich chrra giii quy_e't tri%t d€1 van de c19ng hrc h9c cUa h~ h.l. 
BQ-i v~y & diy chllng_t·a c6 th& kh!to.sit h~ nh&·.m_ay ~i· tinh. _MQt_ trong cclc d~i hrqllg d~C tru-ng 
cho n'en 13. h~ sO ph1-;1c hOi v~n t5c (R), thuCrng c6 gii tr~ khOng·l&n. Brr&c d'aU iiy R bit kY (R f: 0) 
giit sd· ch9n R = 0, 01, nhir cite bi~u thu·c (2.13), (2.15b), (2.17) va may vi tinh d~ dang nh~n drrqc 
m6i quan h~ Vy{p) bi~u di~n & hlnh 2. 

Vy 

!.8 -~~- --~, 

U4-- ---- 1 I 
I 

1 

0 

i ~ 

I I II 
I II 

\I 
I '1, 
I I 

I 
0.41 0.43 0.45 p 

Hinh 2. DB th! bi&u di~n mOi quan h~ giii·a tOe d9 va d~p va thOng sO 
d~c tru·ng df?ng hrc h9c p cti.a h~. V&i R = 0, 01, ty = 7r/3 

Tir dOth! h.Z ta d~ dang nh~n thiy ring: H~ l<1m vi~c 5n d!nh ITng v&i 0 < p::; 0, 456 va gii 
tr! v~n t&c va d~p l&n nh5:t (c9ng hrr&ng) d<ft dtrqc khi Pmax = 0,45. V&i ty = Jr/3, p = 0,45 nhCr 
miy vi tinh chllng ta hoim to3.n xic d!nh d1.n;rc khoing thay d6i crl.a R mi b d6 h~ vin lim vi~c 
v&i che' d? va d~p. Trong tru·Crng h9'p cv. thg tren 0, 006 < R < 0, 7. 

H ' 

3. KET LUl\cN 

1) Khi xiy dl!ng m5 hlnh toin hr.;K di gln m& hlnh v&i m9t sO dieu ki~n rZmg bu9c. Ne'u ti3n 
t~i nghi~m th6a min ph1.rcrng trlnh vi 1a nghi~m khep kin eli a h~ thl dOng thCri th6a min di€u ki~n 
d.ng bu9c tren. M~t khic neu tOn t;;ti nghi~m vi cic kho<ing gii trj thOng sO tuang 1.h1g, thl trong 
cic kholrng d6 miy se lim vi~c 5n d!nh. 

2) Hoin toin c6 th~ sft dvng phrrcrng ph<ip di"eu ki~n bien thay cho phrrang phip dieu ki~n 
ban crau ag giii bii toin va rung c6 h% CO' h<?c h.l, lim vi%c On d!nh theo chu kY ctla ll!c kich thich. 
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3) C6 thg mb r9ng djnh lu~t va d~p ella Newton (ty :1 0) d~ nghieD. crru dQng h9c h~ va rung 
tren nh clan hoi (R i" o). TrU'irng h'!Jl tren thlri gian va d~p kha 16-n c6 gia trj Mng ty = "/3. 

COng trlnh drrvc ho~tn th~mh v&i sv- h3 trq ella Chrrang trinh nghien cll-u cct bin trong linh 
vv-c khoa h9c tv- nhien. 

Dja chl:. Nhqn ngay 91/12/1998 
Trv:&ng DH Xay dlfng, DH Bdch khoa HN 
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SUMMARY 

INVESTIGATING DYNAMICS OF BEATING VIBRATION SYSTEM 
WITH ONE DEGREE OF FREEDOM ON ELASTIC FOUNDATION 

In this paper an analytical method for studying dynamics of a beating-vibration system on 

l 
I 

elastic foundation with the aid of computer is presented. The obtained results will be applied to the ,1 ; 

calculation and optimal design of vibration machines wbrked by the above represented principle. ~ 

A A 0 ,;/ 

HQI NGHJ CO HQC V 4 T RAN BIEN DA.NG 
' ""' ':>-.. .. 

TOAN QUOC LAN THU TU 

Tiep n5i truylln thil'ng cua cac H<)i nghj CHVRBD toan quil'c fan thfr nhat 4/1974 (Ha N\ii), 
!'iin thfr hai- 7/1989 (Vinh Phu), !lin thrr ba- 8/1991 (Ha Nqi), H(ii nghj !lin thrr tu- nay dU'qc t5 
chfrc t~i trrrirng D~i h9c Ky thu%t Le Quy Don (Ha N<)i) tir ngay 20 cl~n 22 th!tng 10 nam 1994 
li m9t sinh ho~t khoa h9c quan tr~mg nh~m trao d5i c<ic ke't qui nghien c..Xu) cac y trrbng m&i 
trong khoa h9c ella cac can be} nghien cU:-u) giing d~y va U:ng d~ng trong c3.c linh Vl;t'C chinh c-&a 
CHVRBD ?:r nu-&t ta. 

Tren 300 d~i bie'u g'Om c3.c bio cao vien) cac nhi khoa hQc va c3.c v} d~i di~n cic ca quan quin 
l:Y khoa h9c, ccr quan thOng tin d~i chUng dii t&i dlf HC}i ngh!. GS TS Nguyfn Van D~o, Chit t!ch 
H9i Ccr h9c Vi~t N am, Gi<im dOc D~i h9c Qu&c gia dii tham dl! vi ph it bi~u Y kie'n dinh gii cao 
SJ.! ho~t d9ng ella HQi CHVRBD. 

Sau khi nghe bio cio cUa BCH H{li CHVRBD, cic bio cao chung, cac d~i bie'u aa nghe vi 
thio }u~n 127 bio cio kho(l h9c t~i 5- tigU ban efta 174 tic gii, trong d6 c6 14 tic gilt, ngu-Cri mr6-c 
ngoa.i thu9c Australia, Phip, Anh, Trung QuOc, SNG 1 Vi~t ki~u Cr DU:-c vi Bi. KhOng khi trao d6i 
h9c thu%t hao hlrng. Cic cOng trinh nghH!n c6-u dii phit tri~n c<i v~ s& hrqng vi ch<it hrc;mg, dii 
chU y de'n nghi&n cU:u ca bin, dii gin v&i tht;rc tifn vi cOng ngh~. 

H9i nghi dii thinh cOng tOt d~p, e<l.c bao cao se dU'qc tuye'n ch9n vEw tuygn t~p cOng trinh 
khoa h9c H<)i nghj CHVRBD toan qu5c. 
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