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A sat Co long R, = h, s:gnx (hinh 1a) 1a loai ma sal 1y iwdng dege biét dén 1 lduw.
Anh hudng cha ma sht nay lén he tw chin di dwege nghién ctu trong [£]. Mot logi
ma_ st khac kh& gin hign thge va con it dwge biét t&i la ma sil dang [21:'

Ru = kVﬂ sugnx (hinh 1 Jb). Ta con cb thd dwa ra domg ma sal Ra sau davy gin v& mit dinh

tinh voi ma sat RisRe =h Vx (hmh 1, ¢k 'Jf’mng bai nay s& xét dnh hmmg clia che ma séit B,
Rs Ién he tw chin Van — de — Pon.
S ' Nhu sé thiy dwoi ddy, voi ohing
1R . « - gia tri d& nhé clia bé s6 k (holic b
(@) =T trong hé khio sit ¢6 hai trang thai
€)=~ - &n dinh : g6c toa d6 va mot vong
37y . téi han, Trong truémg hop ndy, .
' . . e tiy thudc vio didu kién diuhé khio
! A sat s& roi vao trang thai yén nghl
# hodic s& thwe hién dao dong tuim
;}/ . ‘. hoan v6éi bién do nhd thda bién dé¢
- o , Lie k (hoic h) bing khong. Voinhing
I : git tri k (hofic h) I&n, trong hé chi
t0n tai trang thai duy nhil dn dink
14 trang thai can bing.
Cac k&t ludn 1y thuyét da duge
kitgm tra I2i trén may twong tw vi
cho nhitng k&t qud phd hop:
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Xét dap dong chia hé md 8 boi phwong trinh

,;£+X"‘ CM’}; “1)}» EkV % ! sng]{] = 1.ty

trong d6 ¢, k 1& chc hing s6 duwong, £ 13 tham sé bé dwong.

Nhu ta biét, phwong trinh (1.1) khi k =0 c6 mot nghid¢m dirmg dn dinh, dang x8p =i
the nhit cta nd : )

x = 2 coslt + &), £8.9%
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bing phép thE bién 88 2

€1.3) vao (LD ta cb cic he thire sau:

dinmk

nip kink o =2 {hink 2 Géec toz 4b
N a3 = a A n k]
g = oy =0 1a didm liéw kbhong On dink

PR tim pghitm clia phuong trinh (1.4
wrirge hét ta chuy2n né sang deng chadn

’ x = geos {t + ),
Loz o= —asin 4+ W), KT

tromg 46 2 va P12 nhing bién moéi. Thay

asin g +aVPeosP =

= g% (4% ~ Dx + akzﬁ// x signx,

acosP— aPsin® =0,@ =1t + V. (L4

T ddy rat ra: : Hinh 2
q =—SsinP. [ma-(aﬁcosz‘q} - 1sin® + k ng {sin@| signsin o] vF fl;ﬁ}

1{; = - cos @ {on (a2c032®~1} sin® + k Ya sin @l signsin @]
a !

Tromg =fp 13 thir nhit ta b the thay (1.5) bdi he i}

2 ’ —
. a 2
a = g — I — ® Phalll .
1 [« g 3 (j i } I 5 }
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P =0, \ 4 - {8)
& dthy k¥ hidw : , V2 ‘
@& diy kv hidw = Lk
R 4
8 1 By y
=< | sin @] B>= P jwﬂf‘“ "o = 0.550 1.7)
3 :
pé tim nghidm ding a=a, ela phuwong trinh (1.6} ta ¢6 th¥ ding 4o thi bing chch
fim giao diBm cda che dudng cong Chinh 3. '
. y=a(—A%, v = kP VA | A=

.U nfra wat phing A 2 0, pdu
sl ¥ ke, (ke = 0,534) 1hi hai dudng nay
5% o#i nhan tai # didm

A1z 0, Ag . Ag (D<A Ay <T1). Vi
k¥ >ke thi nghitm ding duy nh4: ofae (1.6)
I3 a=0. Trén hinh 3, dudng cong 1 14 dudng
7 N - htel _ - ) . "‘3 » e
A v o= 0504 VA, Geong 2 1y = 0352 ¥ A

va duwong 31 v = A (1—4%.
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Hinh 3 ’ Néuw goi v& phii cha phwong irinh
- ) d8u ctia (1.6} 14 S(a), thi d& thiy ring
‘ 50 <0, 8 {An) > 0, ST(A) <0 : . {1.8)
Do vav, nghitm A=0 12 ba dinh. Nghig¢m diong A=Ag ciing On dinh. Nghi¢m A = &y

" khbog dn dinh. Trén mit phing pha (x,3) ta ¢6 cic trang thai ding: géc 0 (3n dinh), vong

15t han A=As (khéng dn dinh) vd vong téi han A=As (Bn dinh), Tay thude vac didn kign
odBu, be kbdo sét & voi véo trang thai nghi holc thwe hidn dao d0ng tulin hoda v&i bign 46

]
AT=EAl.
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thi tinh todn 1¥ thuyst (b3} ta cd Ag =

qud pht hop voi 1y thuyét,
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Ta xét phuong trinh:
T+ xtealx® D x +eh Vi o= 0h> O r(gnn:é\

Néu thue hien phép bién ddi (1.3) ta s& ¢6: '
a = —esing [aa (2 cos®® — D) sin® + h Vasing ], . (2,9

gy . p E - L 8 =
o= — — cos® [aa (aﬁcosg@ ~ 1) sin® + h Vasin@ }

2
Trong xip xi thi nhil 12 thay vE phdi cha (2,2) bing cac gia tri trung binh clia wow
. . g .
- 8 a ‘E 8/ a
QLZEFJLE*—{lm—* —h%l/—;'; £2.5
L2} 2/ 7 | 9 ,
o= .
trong dd
Logp
W= — Y2 I.h
o
- R V1 -1 ¥ o
= < gin G > = — sin @ 4§ = 0,567,
7

o

Bay gio nghicm ding st duwge xhe dinh boi giao ditm cha che dwong y = A — A% va

v=RTY A {zem hinh 3% .
Cing twong tw nhy redng hop 43 x¢t trong §1, & @4y voi nhimg gid v} 1on el B
irong hé khdo s4t tBn tal trang thal dang duy nhit 12 irang thai edn bing. Véi nbimg gia fr}
.nhd clha B¥ ta s& e6 3 mghiem ding: A - A -
A1 =0 (Bdn dinh), A2 (kbéng bp dinh) Az (Ge dinh).
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Kép Tugn It thuyét trén day cling d3 dwoc kilm | tra lai tvdn may twong tw MEDA 41 Te_
FE gud md binh hoa phwong trinh (2, ﬂ}) voi e = 0,1, €h == 0,05 (1" = 0.552) cho trén hinh &

& daw pite 46 dao Joag 1a 1,583 trong khi tinh toan 1f thuydt (h.3) cho As = B = 4,75, a ~L5‘G
: 2
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Whe viy cdc k€t qud thwe nghiém vi 1§ thuyét phi hop nhau,
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1. €ac ma st }khe) duéi dang @.1) . (0. )Mm giam bién d¢ iy chin, V61 cac gia tri
4% 16n clia ma sat noi trén hidn twgng tu ‘chén s& bi d4p tdt. Ve mat dinh tinh cac ké&t qud
néy cfing twong tw nhu trudng hop ma sﬁt Cu 16ng. .

2. Che ma 84t khd ©.1), ©.2) vm du’fmg dic trung (hinh 1) ¢6 ti€p tuyén tm gbc
thing dimg da lam bn dinh trang thai cin biing cha he tw chin mot bae tw do. :

. Dia chi: - ‘ : Nhan ngay 28/12/1981
Yitn Khoa hec Vigl nam , ) ;

- TAI LIEU THAM KHAO

1. T@ND?L A, Qm@m@hﬂing of seif—.-exéited Vibré.tions. Effeet of dry fricticm.,lsvonmd an&
_ ¥ibration, N2, 22, 1875, .

2. DIINSKI Z., SADO B. Badanie drgan przy tlumieniu SUbvvlskm},mZnym Prace NMaukowe
‘ m&t) tatu podstaw konstrukeji maszyn. Pohtechmkn Waxszawsklej, N1, 1971, _

- - | SUMMARY

SELF — EXCITED OSCILLATION UNDER THE INFLUENCE
OF NOM — LINEAR FRICTIONS

. Iw this article the influence of frictions Ry, Rz on Van der Pol oscillator is considered,
R turned out thst the mentiomed Irictions decrease ihe amplitude of self — e;‘ui . oscilla=
Mipns and they stabilize the equilibrinm position of the self-excited system.
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