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OPTIMAL DESIGN OF DYNAMIC VIBRATION ABSORBER FOR DAMPED PRIMARY SYSTEM UNDER TORSIONAL
EXCITATION USING EQUIVALENT LINEARATION METHOD BASED ON LEAST SQUARE CRITERION
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TOMTAT

Dao dong xodn xuat hién nhidu trong méy va thiét bi, ngui ta thudng 1am giam dao dong nay bang phurong phap cén béng dong. C4 rét it nghién ciu sir dung
TMD (tuned mass damper) dé giam dao dong nay, dac biét véi hé chinh ¢d can, nguyén nhan ¢o thé do gidi phap giéi tich cho hé chinh ¢d can la rt khd khan hodc két
qué thu duoc rét phic tap kho st dung trong thuc té. Muc tiéu clia bai béo nay cung cdp mdt hudng tiép can don gian dé xac dinh mét giai phap phan tich xap i st
dung tiéu chudn t6i tu Heo cho céc bd gidm chan dong luc gan trén hé chinh ¢d can chiu kich dong xoan. Y tudng chinh ctia nghién ciu ny 1a thay thé xdp xi hé chinh
06 can ban dau béng mot hé khdng can trong duong sir dung tiéu chi binh phurong t6i thiéu trong phuong phap tuyén tinh héa trong dirong, dang biéu thirc giai tich
twong minh duoc dua ra cho viéc thay thé nay. Cac tham s6 t6i uu clia bo giam chan dong luc ti€p tuc dugc tim dua trén két qua gidi tich da biét tir phuong phap hai
diém ¢6 dinh, két qua giam dao dong ctia hé chinh diroc xéc nhan dua trén dép (ng tan so va dap (ing thoi gian clia hé da cho thay hidu qua manh mé clia giai phap
nay cho hé chinh ¢d can tai viing cng huéng.

Tir khéa: Giam chan dong luc, t6i wu hda Heo, phurong phép tuyén tinh hda tirong dwrong, biéu thirc gidi tich, gidm dao dong xodn.

ABSTRACT

Tosinal vibration occurs much in the machine and equipment, it is usually reduced by vibration by dynamic balancing. Very few studies have been conducted using
to reduce this vibration, especially with the damped primary system, which may be due to analytical solutions for the damped primary system is very difficult, or very
complicated TMD (tuned mass damper) results in practice. This paper article provides a simple approach to determine the approximation analytical solutions for the
Hoo optimization of the dynamic vibration absorber attached to the damped primary system under tosional excitation. The main idea of the study to replace
approximately the original damped primary system by an equivalent undamped system using the least-squares criterion of the equivalent linearization method, then,
closed-form formulae of optimized parameters were derived for this active. The optimal parameters of the damper continue to be derived based on the results of the
known analysis from the fixed point method, resulting in the vibration of the damped primary system is confirmed based on frequency response and Time response of
the system has shown the strong effect of this solution for the damped primary system in the resonant region.

Keywords: Tuned mass damper, Hoo optimization, equivalent linearization method, closed-form expression, torsional vibration suppression.
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1. MO PAU vibration absorber) dé giam dao dong d4 dwoc dé xuét dau
Viéc s dung cac thiét bi phu tro lam tiéu tan nang  tién boi PWatt [1] va Frarm [2] khi ho sit dung TMD khong
lvong clia hé chinh nhw TMD hay con goi la DVA (dynamic ~ ¢an, n6 chi ¢ tac dung trong mot ving hep cua dai tan sé

64 | Tap chi KHOA HOC & CONG NGHE @ S8 44.2018



SCIENCE TECHNOLOGY

kich déng. Sau d6, Omndroyd va Den Hartog [3] da phat
trién ly thuyét va st dung TMD c¢6 can, diéu nay cé tac dung
mé& rong hiéu qua ctia TMD cho mot dai rdng tan s6. Mot s6
tiéu chi hay duogc sir dung trong thiét ké t6i vu cac tham sd
cla TMD la t6i wu H,, dwgc st dung béi Den - Hartog [3],
Asami et al [4], Asami and Nishihara [5,6], toi wu H, duoc st
dung béi Crandall and Mark [7], Iwata [8] va tiéu chi cuc dai
dé 6n dinh dwoc Yamaguchi [9] s dung dé lam giam
nhanh bién d6 dao déng ctia hé.

Vi hé chinh c6 can st dung phuong phap dao ham
truyén théng dé tim cac tham so toi wu ctia TMD la réat phtic
tap va khong kha thi, dé giai quyét bai toan nay, Igusa va Der
Kiureghian [10, 11] d4 st dung phuong phap nhiéu loan dé
tim cac tham so t0i wu cho DVA. Phat trién phuong phap
nhiéu loan, Fujino va Abe [12] d thiét ké t6i vu cho hé chinh
¢4 can chiu kich dong diéu hoa va kich ddng ngau nhién, két
qua thu dugc céac biéu thirc giai tich cho hé chinh c6 can, tuy
nhién cac biéu thirc nay chi st dung t6t khi ty & khoi lugng
1 < 0,02 va hé s6 can clia hé chinh Ia nho. E. Pennestri [13] d&
slr dung tiéu chi min - max ctia Chebyshev dé thiét ké t6i vu
cac tham s6 clia bd TMD c¢6 can, két quéa dan t6i giai hé gbm
6 phuong trinh dai s6 phi tuyén véi 7 an, vi thé phai chon 1
tham s6 trudc va can tim nghiém ban dau phu hop. A. Ghosh
va B. Basu [14] dua trén gia thuyét la gidm chan nhe va gia
dinh t6n tai 2 diém cd dinh da dwa ra biéu thitc giai tich cho
viéc xac dinh ty | tan so t6i wu khi thiét ké tham s6 cho TMD.
Két hop tiéu chi min - max va két qua clia A. Ghosh va B. Basu
cac tac gia Liu va coppla [15] d& tim c&c tham so cla cac bd
gidm chan cho hé chinh cé can dich chuyén tinh tién, theo
dé, biéu thtrc giai tich tim dwoc cho ty & tan s6 t6i wu con ty
s8 can t6i wu xac dinh bang viéc giai hé 6 phuong trinh dai s6
phi tuyén nén phu thudc nhiéu vao k¥ thuat tim nghiém ban
dau. Anh va déng nghiép [16,17] d4 dua ra tiéu chi d6i ngau
cho phuong phap tuyén tinh héa twvong duong dé thiét ké
t6i wu cac tham s6 cho TMD, két qua biéu thirc giai tich gan
dang cho cac tham s6 t6i wu clia DVA duoc duwa ra. Nhw vay,
tat ca cac nghién ctru trén déu tap trung giai quyét bai toan
t6i wu cac tham sd ctia TMD gén trén hé chinh chuyén dong
tinh tién.

V@i hé chinh khéng can chiu kich déng xoan, cac tac gia
cla [18] da sir dung phuong phap hai diém c6 dinh dva ra
dang giai tich cho cac tham s6 t6i wu ctia DVA gan trén hé
chinh khéng can chiu kich dong xoén. Cac tham s dé cirng
cia DVA duoc lya chon theo chiéu cao cua hai diém cd
dinh trong ham dap ¢ng tan sd khi ching bang nhau va
can nhaét clia b DVA duoc xac dinh khi hai diém nay la cuc
dai trong ham dap (ng tan s6. Trong tredng hgp hé chinh
¢ can chiu kich dong xoén, theo hiéu biét cla ching toi
chua ¢ nghién clru nao tiép can theo hwéng giai tich dé
giai quyét van dé nay. Trén co sé y twdng cla phrong phap
tuyén tinh héa twvong dwong [19, 20, 21], st dung tiéu chi
binh phrong nhé nhét, nghién ctu nay tién hanh thay thé
hé chinh c6 can chiu kich ddng xoan bang mot hé khong
can twong dwong, sau do6 st dung két qua clia ly thuyét hai
diém c6 dinh d biét dé tim cac tham sé t6i wu cho cac TMD
gan trén hé chinh c6 can chiu kich dong xoén, biéu thic

giai tich dwoc dua ra cho viéc thay thé nay. Hiéu qua cla
cac bd gidm chan dong luc véi cac tham s6 tdi wu tim duoc
dugc xac nhan thong qua so sanh dap tng tan s6 va dap
(ng thoi gian ctia hé tai cdng hudng khi [dp va khong 13p
DVA dé cho thay hiéu qua manh mé cla cac bd gidm chan
trong viéc giam dao dong xo&n clia hé.
2. MO HINH HE CHINH CO CAN CHIU KICH BONG XOAN
Hinh 1 biéu dién hé chinh c6 can chiu kich dong xoédn
lap cac bd TMD c6 can duoc xem xét trong nghién clru nay,
hé chinh cé can la truc may mét béac ty do (1 DOF) chiu kich
dong bdi mé men xodn dang sin, truc do cing la k, va co
hé s6 can la c, dugc két ndi v6i bd giam chan dong luc
théng qua 1 roto c6 ban kinh quén tinh p,va mé men quén
tinh 12 J.. Cac bd gidm chan gém cac 16 xo thang c6 do cirng
ki va cac can nhot c6 hé s can ¢ duoc gén voi dia c6 ban
kinh quan tinh p, va mé men quan tinh J,.e,vae, lan lvot 1a
ban kinh xéac dinh vi tri I3p 10 xo0 va can nhét.

(1]}
passive disk

Hinh 1. M6 hinh truc 1 DOF Ip c4c bd DVA
Ap dung phuong trinh Lagrange loai 2 ta thiét lap duoc
phuong trinh vi phan chuyén dong clia hé:
(3, +3,)6, 3.0, +-¢,0 k0, =M, sin(Q2t)

Ja(0r+¢a)+20je§¢a+2kjef¢a:0 J ( n) ( )
=1 j=1

3. HAM BAP UNG TAN SO CHO HE DAO BONG XOAN

Gid st ham kich doéng la M= MoeiQt , khi do6 ta tim
nghiém clia hé (1) bang phuong phap ham dap (rng tan s6
nhu sau:

~

6.(t)=6,(Q)e""; p,(1) = §, ()" )
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Thay cac biéu thirc trén vao hé phuwong trinh vi phan (1)

vakhtr et ta duoc:
~(3+3,)0Q%, - 1.9%9,
+cSiQér + ksér =M,

n
~3,0%6, - 3,96, + ) _kielp,
j=1

n
+Zigcje§¢a =0 j=(1..n)
j=1

Trong d6 cac md men quan tinh khéi clia truc va dia lap

TMD tinh nhuv sau:

Js = mspsz; Ja = mapg

pat:

u—%- __a- el x e2 / 0

= = - S !
sps
f”j

Cj =2m (DJQJ,C =] wsgs'B_ o=

(Ds O (DJ 0LJ

Thay céc dai lvgng trén vao (3) va giai hé phuong trinh

nay ta dugc:
5 Mo 1
K, [1— (L+un? )p? + izgsﬁ}
~ un'p*
n n
D vPnad — B + Y 22 ppoyg,
-1 =1
bat:
H= 2 2 :
|1 (1+un?)p? +i2ep |
) 2484
n n
D vPnaf - B + Y 20 upayg,
-1 =1

Ta goi H la ham khuéch dai cla hé. bat:

n
wn'p* {Zﬁaf —unQBQ}

=1

8, =1-(L+m?)p? -

j=1 j=1

[Zusn%sxzzajgj}

j=1

2
n n
(E vszunzﬁz] + Y Al
=

=1

bn = ZCSB +
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2
n n
[szwf unzﬁzj + Y M upradct

6)

Ap dung ly thuyét vé s6 phtic ta co:

1
H= |5— 9
H ,/aﬁ+bﬁ ©

Yéu cau dat ra khi thiét ké giam chan dong lvc dé giam
dao dong xoan la tim hai tham s6 a;;¢; trong (8), (9) sao
cho bién d6 dao dong cda hé tai tan s6 cong hudng la cuc
ti€u va hai dinh ctia dwdng cong dap (ng bién do tan so (9)
bang nhau, hai tham s6 tim dwoc nay goi la cac tham s& t6i
tu clia DVA va ky hiéu 1a: ougpe :Gope - ST dung 1y thuyét hai
diém c6 dinh céc tac gia cla [18] da dwa ra bi€u thiic xac
dinh cac tham so o;;6; t6i uvu cho hé chinh khéng can véi
b6 DVA la cac 10 xo va can nhét gidng nhau nhu dué6i day:

- n___ 10
(Xopt '}/\/ﬁ(l-i-nzu) ( )
& _3__umy (1)

%8 At (14 un?)
4. S’ DUNG PHUONG PHAP TUYEN TiNH HOA TUONG

DUONG DUA TREN TIEU CHI BINH PHUONG TOI THIEU
DE THIET KE TOI VU CAC THAM SO CUA DVA

Trong phan nay, ching ta xem xét cac dao dong phi
tuyén clia hé 1 bac tv do (1DOF) chiu kich ddng ngau nhién
Gaussian v&i ham phi tuyén phu thuéc vao dich chuyén va
van toc:

X+ BX + 02X +ng(x, X, t) = f(t) (12)

VGi gia thiét rang B va n 1a nhoé hay hé cé can nhe hodc
yéu, thanh phan phi tuyén g(x,x,t) bao gom ca dich
chuyén va van t6c phu thuéc vao thoi gian clia hé.

Chung ta viét lai (12) dwéi dang:

X+ B X+ 0 X +e(x,x,t) =f(t) (13)

O day, B.,va of, lan luot 1 1a can va dd cing tuyén
tinh twong duong clia hé, hé s6 e(x,x,t) la sai s6, néu can
nho thi sai s6 e(x,x,t) dwgc bé qua va cong thirc (13) tré
thanh tuyén tinh, khi d6 ta c6 thé giai dé dang, con néu ta
chon B, va miq hop ly thi gia tri cia e(x,x,t) sé la nho
nhat. Céng cu toan hoc hay duoc s dung trong truong
hop nay la tiéu chi binh phvong nhé nhéat. Tir cac cong thic
phia trén ta co:

€(X,%, 1) = (B~ Bag )X + (00 — 3y )X +1g(X, X, 1) (14)

Sai s6 trung binh binh phuong trong mét chu ky duoc
xac dinh nhu sau:

(e?(x.%, t)>

"M‘JE j [(B=Bug )+ (@} —0F, ) +ngx,x,1) ] dt

(15)

Khi d6 dé tim dé tim B, va o, ta sk dung cac thi tuc
tim cuc tiéu clia <ez(x,>'<,t)> theo cac bién B va ol nhuw
duéi day:
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B B %

€q

{6<ez(x,>'(,t)> o o(e’(x,x.1) . "

Tiép theo, st dung tiéu chi binh phwong t6i thi€u & trén
dé thiét ké tdi wu cac tham sd ciia DVA cho hé chinh ¢ can
tuyén tinh, theo do6 ta sé thay thé hé chinh c6 can thanh hé
chinh khéng can tuvong duong nhw hinh 2 bing phuong
phap tuyén tinh hoéa twong duong.

Q, -
3:—[:3 = —>
a) 2

Hinh 2. H& dao ddng xoén khong can trong duong véi hé ¢o can
Theo dé ta c6 phuong trinh vi phan chuyén déng cuia
hé hinh 2a va 2b nhu sau:

3.6, +c.6, +k6, 0:6+ 6+k 6,=0
k S S (17)
30, +k,40,=0=0, +—26,=0

k
pit: j— - 20, 'j— = ol =

S S S

Thi (17) tr& thanh;
0, +2£,0,0, + %0, =0
o (18)
0, + g6, =0
Véi w,, la tan s6 dao dong riéng ctia hé duoc quy doi
Sai s6 gitta hai phuong trinh vi phan trong (18) xac dinh
nhuv sau:

e(x,x,t)=2¢.® Gr +’0, @eqer (19)

Tl (19) ta thdy néu thay thé dai lugng 2¢,0,6 bing dai
lvong (w? - %, )0, thi 2 phuong trinh vi phan dao dong
clia (18) sé nhu nhau. Bé xac dinh miq theo tiéu chi binh
phuong toi thi€u ta s dung phiém ham sau:

<e2(x,>'(,t)>D=<( E.0,0, + w20, meqer)> —min  (20)

0) eq

Vi
<e (xxt> ={. =—I (21)

O day mién D 1a 1 mién ldy tich phan dugc chon sau,
trong (21) hdng s6 o, duoc xac dinh nhu sau:

a<e2(x,>'<,t)>D

2
0wy,

=0 (22)

T (20) ta suy ra:

(e’ (xx, 1))

:< E2 0207 +4E o, (0 —©2,)0.6, +(0? — )292> @)
S sTr S S S eq r-r S eq r D

DPao ham biéu thirc (23) theo (oz va thay vao phuong

s

trinh (22) roi giai phwong trinh voi an (o ta duoc:

_ 280, <9r9r>D 2 (24)

2
Oy = . + o
or)
D

’ (25)

D

f(x) = (f(x)), =(f(x)), =é j fx)dp O<p<®

0

Trong do6: ®=w,,D thi (25) dwoc viét lai dudi dang:
26,0,(0,6,
< ><D 2 (26)

oz, = + o
R CHR
Theo (18) ta c6 phuwong trinh vi phan clia hé khong can
tvong dvong:
0, + 5,0, =0 (27)
Tim nghiém ctia phuong trinh (27) dw6i dang:
0, =a, cos(o,,t) +b, sin(w,,t)

(28)
=aCoS(w,,t+@,)=acose (¢ =w,t+0,)
Tl day suy ra;
1 2
0 =a’cos’ p=a’ w (29)
S dung (25) ta duoc:
g in2d
(60), = 2@+ )
(30)

o,
=—(cos2d - 1)
)

(o4,

Thay (30) vao (24) va giai phuong trinh véi an o, ta duoc:

2

(D+ ) ) (D+ )
0 = S (31)

Trong (31) gia tri ® 12 hang s6 dwoc chon tay y, & day ta
chon @ =g dé 6,6, khong phu thudc . Thay gid tri ctia

® vao (31) ta nhan dugc:

szt | 2,
= T @

O day, w, va & 1an luot 1a tn s6 dao dong riéng va ty s6
can ctia hé chinh c6 can con w, la tan s6 dao dong riéng clia
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hé khéng can tuvong dwong. Sau khi da thay thé dwgc hé
chinh c6 can thanh hé chinh khdng can tuong dwong ta ti€p
tuc st dung céc biéu thirc giai tich da biét tir phwong phap
diém c6 dinh dé tim cac tham s& t6i wu ctia DVA (Olop; Lopr)-

Str dung két qua trong bi€u thirc (10), (11) va (32) ta duoc
cac tham so toi wu cia DVA cho hé chinh c6 can nhu sau:

Oleopt O, 4 2 2
Clope = pteq _ n _ izs-i-l—i
o,  yJn(l+n’p) \ = n

3 4 2
¢ mmy

®A 8 (14 )

Trong (33), O, la MOt tham s6 t6i wu ctia DVA cho hé
chinh khéng can va dugc xac dinh trong (10).

Nhuw vay, biéu thirc (31) la biéu thirc téng quat dé xac
dinh tan s6 dao dong riéng ctia hé khdng can twong duong
va biéu thirc (32) la mot tredng hop riéng clia (31) khi ta lay
gia tri cu thé clia ®. Céc biéu thirc t6i vu clla TMD tim duoc
bén trén cho phép lam giam bién d6 dao dong Ién nhat
ctia hé chinh, khi dé cé thé giam dap (ng ctia hé chinh chiu
kich ddng xo&n & 1 dai tan sé.
5.MO PHONG SO

D& mo ta va giai thich cac két qua & trén, ta tinh toan cho
bd tham s6 clia hé chinh chiu kich dong xoan dang sin nhw
hinh 2a, b6 s0 liéu ctia hé chinh, cac két qua tinh toan va cac
kich thuéc cho & bang 1. Ta chon truéc ty I khdi lugng gitta

—
w
w

-

TMD va hé chinh, sau d6 tinh toan céc gia tri clla cc tham so
toi vu twong (rng véi cac gia tri n va & khac nhau.
Bang 1. Cac tham 6 dau vao cliahé
Thong s6 Ponvi Giatri Thongs6 | Donvi | Giatri
m, kg 5 my kg 0,2
k, Nm/rad | 10000 J=m.p,; | Kgm® | 0,002
0 m 01 l=m.p2 | Kg.m®> | 0,05
e m 0,06 y=e,/p, 0,9
e, m 0,09 A=e,/p, 0,6
0, m 0,1 gy =m,,/m, 0,04
M, Nm 5,0 n=p. p, 1
Cy Nms/rad | 0,1 &y 0,0022
Cy Nms/rad | 0,4 &, 0,0089
Cy Nms/rad | 0,6 s 0,0134

Bang 2 cho ta cac tham s6 t6i wu clia cac bd DVA tuong
(rng v6i 3 gia tri khac nhau clia nva &, twong rng véi né la
cac gia tri ca ham khuyéch dai H va goc xoén clia hé chinh
khi khéng 1&p va 1ap TMD véi cung = 0,04

BANng 2. Gidri 0, {yy, Va Hyyy, B, clia hé ting Vi nva & khéc nhau

C n=1
m Uopt Zopt Uopt Zopt Uopt Zopt .
rad lap

TMD

2236
55,9
31,21

Hmax
Khong | Lap
TMD

n=5 n=9

0,1 |1,6003
04 |1,5935
08 |1,5889

0,089
0,089
0,089

0,7157
0,7126
0,7106

0,0398
0,0398
0,0398

0,5334
0,5312
0,5296

0,0297
0,0297
0.0297

6,998
6,579
6,32
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Can cl gia tri cac tham s6 t6i vu & bang 2, ta cé cac dap
(rng tan sb va dap (ng thoi gian clia hé (rng voi 3 gia tri cla
¢, & cac hinh 3, 4, 5. Chul y rang, cac dap (*ng thoi gian cla
hé dugc xét & giai doan chuyén dong binh 6n va tan s6 sé
kich déng bang tan s6 dao dong riéng clia hé chinh.

Dap ung tan so cua he chinh co can E‘ Dap ung thoi gian cua he lap TMD
T : : ; = 04— R
E 7 / -E / Vol ." “.E f’i |‘u b “‘
Q ! i i T S 1Y fy i
0 : j ! I s S SU SN S B N Y S
EX 1 ‘ 1 o Viloa fy
£ | | ; = Vif 8o Ly y
£ 1 1 : R L
§ 5/ ‘ N8 ey I
1 ) [t — =5 —n9)] Y No TMD —TMD|
o -0. :
0.9 1 1 0 1%95 496 497 498 4.99
Beta -ty le tan so t(s)

Hinh 3. Bap (ing tan s6 va thoi gian cla hé khin = 1,5, 9 va 0,y va {, ing
voic=0,1

Dap ung tan so cua he chinh co can § Dap ung thoi gian cua he lap TMD
s £ 0.04 i ‘ : g
87 £ e | oal ks
S _E 0.02 44 remteeef ol I
s 61 B A AN A
E‘ 5 / g 0 _N‘;'“—";'HMHI "’-'-.-.‘4‘
= c viloooh A §

Vg & A v [
E 4/ 8 002 b
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Hinh 4. Dap (ting tan s6 va thoi gian clia hé khi n = 1,5,9 va a,, va { ing
voic=0,4

Dap ung tan so cua he chinh co can ﬁ Dap ung thoi gian cua he lap TMD
54 £ 002 28 1) T h
o° j ! < AT o A
5 3 i L E 00y R
o K i H : L T 1 4 [ oA
2 ; - | g \ I %
z /\—/ 1 o gro et fesl e
£5 ! ' :\ = e R T
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[} x Yo
T | [ n5—n=9] 13 U - No TMD —— TMD

a o -0.0}
0.9 1 1.1 (O] 95 4.96 497 498 499
Beta - ty le tan so t(s)

Hinh 5. Bap (ing tan s6 va thoi gian clia hé khin = 1,5, 9 va 0,y Va {,, ing
voic=0,6

Tir dap (ng thoi gian clia hé ta c6 goc xoan clia hé khi
khong l&p va Idp TMD cho & bang 3, hiéu qua giam chén
cla DVA ciing duoc dua ra.

Bang 3. GGc xodn clia hé chinh va hiéu qué giam dao ddng khi I&p va khong
I&p DVA

G, n=1 n=5 n=9 0,10%(rad) | Hiéu
Nms qua
"ad (%)

Uopt Zopt Uopt Zopt Uopt Zopt thmg Lép
lip | TMD
TMD
0,1 |1,6003{0,089|0,7157 |0,0398 |0,5334]0,0297 | 109,5 |3,415 96,88
0,4 115935|0,089|0,7126 |0,0398 |0,53120,0297 | 27,86 |3,174 | 88,61
0,8 11,5889(0,089|0,7106 |0,0398 |0,5296 |0.0297 | 18,59 |3,029 (83,71

C&n cir vao cac két qua & bang 2 va cac do thi biéu dién
dap (*ng clia hé (rng v6i cac gia tri khac nhau clia n va &
hinh 3, 4, 5 ta thdy rang: Khi thay d6i gia tri n thi gia tri cac
tham s6 t6i wu a,, va {,, thay déi nhuwng gid tri clia ham
khuéch dai khéng ddi, diéu d6 ching té hé Iap nhiéu 16 xo
va can nhét c6 do clrng va hé s6 can giébng nhau sé twong
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duong voi hé 13p 1 10 xo va 1 can nhét. Tir bang 3 cho thay
khi hé s6 can cua hé chinh nhé (c,=0,1) thi hiéu qua giam
dao dong clia cac bd DVA tai tan s6 cong huéng la rat I6n
(96,88%), khi hé s6 can clia hé chinh cang I&n thi hiéu qua
gidm dao dong clia DVA cang giam (88,61% va 83,71%)
tvong ng voi (c,= 0,6 va c,= 0,4), diéu d6 la phu hop voi
phuong phap tuyén tinh héa twong duong vi gia thiét cla
phuong phap nay la st dung cho hé c6 can nhé.

6. KET LUAN

Bai bao nay nghién ctru van dé téi wu hoa cac tham so
cho bd DVA gan vao hé chinh c6 can chiu kich dong xoan, y
tudng chinh cta nghién ctu la st dung phuong phap
tuyén tinh héa tvong dwong dya trén tiéu chi binh phrong
nhd nhat dé thay thé hé chinh c6 can thanh hé chinh
khong can twong dwong, sau dé gidi phap giai tich cho ty 1&
tan so t6i wu va ty l1é gidm chén toi vu duogc dua ra dya trén
két qua da biét tlr phrong phap hai diém co dinh cho hé
khong can, két qua md phang dap ¢ng thoi gian clia hé &
tan s6 cong hwang trong giai doan binh 6n cho thay hiéu
qua manh mé clia giai phap nay cho hé chinh cé can.

Loi cdm on: Nghién clru nay dugc tai tro béi Trung tm
Nghién cru Ung dung Khoa hoc va Céng nghé, Trudng Dai
hoc Sv pham ky thuat Hwng Yén, dé tai ma s6
UTEHY.T018.P1718.01
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