
AN"H HUCtNG CUA MA SAT 

PHI TUY:EN 

NGUYE.N -vAN Dh.O 

MA sat Cu l~ng Ro = h
0 

signx (hinh la) Ia lo~i rna sat l'y hFang dlrrqc biiH den ti'r l!n. 
Anh huang ci'm rna sat nay len h~ tg chan da dtrgc nghien cfru trong [ 1]. M(>t lo:}il 
rna m'tt. khac kha gan hi$n thgc va con H durgc hH)t ~.&i la ma sit d~ng [2]: 

'Ra = kVI ~ l signx. (hinh ~,b). Ta con co th~ dura :ra d\1-ng ma sat R2 s~u day glin ve mig djri.b 

Hnh v&i rna sat Rl: Rz = h v ;- (hinh 1, d. 'f:rrom:g lbai nay se xet anh huang ciia cacm~ sat HF, 

R 

.. ·.x 

Hinh 1 

trinh 

R2 !Em h~ tl)f chan Van- de- Pun. 
Nhu si:qhay dur&i day, v6i nhung 
gia t:rri du nho cilia M so k (ho~c: h) 
t:rrong M khao sat co hai tr~ng thai. 
bn dinh : g6c i:Qa d() va m()t vong 
a&i h~w. Trong tnr&ng hgp nay> 
tuy thugc vao aihi kil}n •1au M k'h:io
sat se rcri :vao tr~ng thai yen ngh\ 
ho::ic se thJ!C hi~m dao d<)ng tualll! 
hoan v6i bien di) nho thua bien dt;; 
hie k (ho[j.c h) Mng kh6ng. Vail nhiimg 
gia l.r~ k (hoi/.c h) UYn, trong M chi 
ton t~ii tr~ng thai dlly nbiH ~n d!nfi, 
la tqng lhai can bang. 

Cac ket lu~n ly thuyet dm dm;rc 
ki~m tra l?i. tr~n may hrong tv ,,~, 

•eho 1.11hftng ke~ phili hqp; 

(1Lh 

1rong do ~. k la cac hli.ng s6 drrang, E la tham s6 M d1nmg. 

1\flm ta biet, phuang tdn h o .. n khi, k = 0 cO. m<)t nghi(>:m, dirr•g 1J,n d·jnh, dl.ilng xa!J; :;u 
thil' nhat cua n6 : 

x = 2 eos( t + b). 



lK = "~ '"·< ,1) lbt tHI:l r21 H t\ llll 

H)~ Hnn mgbio;m e<i'!fl li;lnwng trilnh (tJLn 
liubc lhiH ta dwy~n no sang clmli!r~ 
ih:fing ph~)fJ ilb~ lhHin sc6 : 

I£ = ill\COS (t + c¢), 

x = - :!it sin H + 'ljl), (1.3.1 

!!'rung do a va '¢ Hi nhung bien m&i. Thajr 
U.3} ~ri&o 0. 0 ta co c.ac .~~ thuc sai!J!: 

" . 
~l Sll!ll <ljJl + a 'lj:l CO$ fj') = 

= &:1£ (x~- U~ + Bkv ~.sign~. . . 
.acos'P- aljJsin ([! = 0, cp =it+ 1p. OAJ 

'f[r day nH ra: tJinh 2 

iii\ = -!$sin fj) • [ ota (a:'acos2q> - 1) sin qJ + k v;;~ slgnsin <rl 
-a . ·* = --cos q> [ota<a

2
cos!lcp-Hsin<J> + lk 11a ,sin zrl signsin CjJJ 

a . 

Trong xap xi thfr nbat t:1 dl> thi:; thay (1.5) bbi h~ 

,; ; B Gt [ ; • ( 1 - :

2 

) k$ v ; ] " 
'l' = 0, 

k'lil= 
1/2 
--.I .k. 

ot 
·:rc 

1 J . fJ I 'J, ~ -"m ,, "" .. :Tt SRU I;Ju'l' """ v.ovi! 

0 

(U) 

tlm :aghi?m dfrng :m=ar, ella plHJf{)lllg tdnh CUI) till c6 !hi:; diing Ma thi .:.:li!ch 
!i.h:rll gilao (\Liflm cli'<'l cac iim)ng e<OJng (h.ilnh 3). 

. 6' nih1 .m%t ph£ng A 
IJ"<ik~< ike, (k~ ~~ (J,5:'H) thi hai 
;si.1 c~t nhau '). t1i:1lrn 

= iUi04 . 2 !a y = 
Ya 1llrri'mg 3 Ht y = A· 0 -A~). 

H!Hil 3 Nem gQi ve phai eua phurong tdnh 
dli:u dia 0.6! lit S(a), thi d~ tMy rding 

S' '\OJ <Jl, S' (A~»> 0, S'(As) < 0 (1.8} 

Do v:f).:y, ngb.i'¢m A= 0 i~ l.hn djnh •• Nghil~m dung A=Aa cung on ajnh. Nghi~m A= At 

kb6ng ~n !1jllllh. Tr~n mi;H phil.ng pha (x,x) ta co cac tr~ng thi'ai dung: g6c 0 (an djl!]h), vong 
ib~ ihl~IDl A=A:;, (khong ;{}u «l!nh) va vl!.ng toi hl:!.n A=A3 ({l,n dinh), Tuy thu<?c vao dilh11 ki(\n 

M kbiv stH &e roi v:fit,-' t~rl?-nq;g than nghli ho!J.c il:n)lT h.i~n d21o d(lng tt1~n ho:lt'fll v6i bi.I§Jl d(> 
A~t :-:::::2 i\.~,, 



(L 

t)ui (1.?<.' 

l'ian1h rlfll6 hinh 
8lf' = (Jl, 1! " r;k =-~ 0,06•£ 

dlo 

y= 

2 

Hinh 4- Hi!nh 5 

Ta xH phu:ang trinh: 

~ + x + ~a(x2 
-1) ~ + s h Vi = O,h > 0. 

'\en tht_rc hi~n phep bien Cit&i (1.3) ta se c6: 

nghi~m ·r-1 A 

• "). <'11 3'--
a = - 8sanrp [ C!.a (a~ cos~ cp - 1) sin cp + h V asincp ], 

'> ~ - rn---
[o:a (a"cos'cp- 1) sinfP + b Vasin cp· 

=- II 

.I = 

hf0'11g ty: nhrr da xet trong § 1, a dliy VOIJi nhii:ng gh\ frj l&n eua Et~ 
tn:mg M khi\o sat !On iT:Jtng thai dirng duy nl-Jat Ia tr~ng thaii ciln bl\\ng. Vo·i nl::tilmg gia lirt 
n.ho c1\a h'" ta se c6 3 nghi~m dung: 

= 0 C&n (\n djnh) A3 dinh). 



ICe1lJ.1JUI),JrJ. ~!rem d1a1g da ftdem [r"' tR·e:n 
Jm,i) lhlinlh M!ll pihmr.mrug ta·lnh wtri <lliJ%. = IO,l, elh = 0,05 

i¥' MEDA 41 TC, 
d.w hoen hilnh 5,. 

. 1. Cac ma sat tho du<&i d,ng (0. 0 . (0. 2) lam giam bien iii) h,r cMn .. V &i die gia h:i 
di.l Hrn cua ma sat noi in!n hi~n tuqn,g tv'cMn se bi d~p HH. Ve m~t djnh tinln cac k<H qui 
JJ12y ding hrong t\1! ,nlnr tr,lllbng hqp ma ~M Cu lOng. 

2. Cae m:a sat khG (0 .0. (0. 2) v&i dui'mg di:ic trung (hinh 1) co ti~p tuy~n t~i g6<; 
ihii<ng dung da lam ~n dj~h lll':!].ng tlluii c'aD. bling cu!J. 11~ tl!}: cMri m{lt b~c tv do. 
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SUMMARY 

SELF- EXCITED OSCILLATION UNDER THE INFLUENCE 
OF NON .-JLINEAR FRICTIONS 

In this a:rtid'f: the iifrllllltH~iDlce v!f frictions Rt. R2 on Van der Pol oscillator is eoTIJsidered. 
n toarred mml that il:h.e memt[lomt<ed !frictions decrease tlhe amplitude of self - e:>.cil·ed CJsdHa~ 

,>t.!:OD.B• fl.TI•Q tlH'J stabflJ:i[z,o tll'i? e•lljil~miJnrium JPOSHion of ~he. self-excited system, 


