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Cac tac dong kich thich va diéu khién tac dong dén hé thong thuy luc diéu khién 1ai 1am cho
hé thng mat can bang va phat sinh cac qua trinh thuy luc chuyén tlep Dé giai quyét cac bai
toan dat ra can 1am rd céc yéu to anh huong dén viée hinh thanh céc qua trinh chuyén tiép
trong hé thong thuy Iyc dleu khién 14i, x4c dinh mirc do anh huong cua ching va xac dinh sy
phu thude gitra cac tham sO cla cac qua trinh thiy luc chuyén tiép bang cac chi s chét lugng
dac trung, cac tham s0 két chu ctia ddi tugng nghién ctru. Viée phén tich h¢ thong thuy luc
diéu khién Iai duoc thyc hién theo cac giai doan sau. Phan tich cac yéu t6 anh huong dén viéc
hinh thanh cac qua trinh chuyen tiép trong h¢ thong thuy luc diéu khién lai. Xac dinh cac
tham s6 thay ddi ctia cac phan tir ctia co cau thity luc d;eu khién 14i. Dua ra cac gia tri s clia
cac tham s6 cd dinh. Céc bién do va cac khoang thay doi ciia cac tham s phan tich. Giai mo
hinh toan trén may tinh. Phan tich anh huéng cta cic tham sd phan tich 1én céc didc trung
dau ra ctia hé thong.
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The stimulating and controlling effects on the hydraulic steering control system make the
system unbalanced and generate transient hydraulic processes. In order to solve the problems
posed, it is necessary to clarify the factors that influence the formation of transitions in the
hydraulic steering control system, determine their influence and determine the
interdependence between the Parameters of the forward hydraulic processes by characteristic
quality indicators, structural parameters of the research object. The analysis of the hydraulic
steering control system is carried out in the following stages. Analysis of factors influencing
the formation of transition processes in hydraulic steering control systems. Determine the
variable parameters of the components of the hydraulic steering control. Give numeric values
of fixed parameters. Introduce the amplitude and variation intervals of the analytical
parameters. Mathematical model of the computer. Analysis of the influence of the analysis
parameters on the output characteristics of the system.
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1. GIOI THIEU

Heé thng didu khién 1ai cau tao gdm ba hé thong con: hé thong thuy luc didu khién l4i, co
cau quay vong (hinh thang 14i hodc khung noi) va cac tuong tac kich thich cua moi truong bén
ngoai (dac diém be mat dat).



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

Co céu diéu khién thuy lyc 14i 1a cum ddng 1ap ri€ng biét, la co ciu hoat dong trong thanh
phan cua hé thong thuy lyc didu khién 1ai lién két vai xi lanh chap hanh hoat dong nho bom thiy
luc cép chat long cong tac tur thung chira théng qua hé théng 6ng dan. Co ciu thuy lyc diéu khién
14i cap mot lwong chit 1ong cong tac dén cac xi lanh chap hanh tuy thude vao goc va tbc do quay
cua tay l4i (vo ling). Pic diém nay cta co cdu thay lyc diéu khién lai dam bao co thé hoan toan
b6 tri mot cach ty do cac phan tir clia nd trén xe, cho phep don gian hoa két cau va giam khoi
luong vat liéu ché tao xe. Viéc sir dung co cu thay lyc diéu khién 14i mé ra kha ning 16n da
dang so dd cAu tao hé thong thuy luc diéu khién 14i va tiéu chuin hoa cac phan tir chinh cua
ching. Ddng thoi cac yéu té nay dam bao viéc diéu khién dugc d& rang, ning cao diéu kién lam
viéc cua lai xe

M@ hinh todn hoc h¢ thong thiiy lyc diéu khién ldi.

Céc phan tir co s¢ cta dan dong thuy Iyc duoc miéu ta bang cac hé thong phuong trinh vi
phéan phi tuyén c6 tinh dén cac hé s thay doi, cac diéu kién ban dau va cac diéu kién bién, cac
phuong trinh phi tuyen cac phuong trinh lién hé dai s6 chiing hop thanh hé phurong trinh miéu ta
tinh chat ciia hé théng .

Céc phuong trinh dugc xay dung sao cho két sau khi giai thu dwoc céc gia tri tin hiéu
thay d6i (4p suat, luu lwong, van tdc va cac gia tri thay d6i khac...) tai ddu vao va dau ra cia
hé théng.

Céc tham sb dau vao thuong duge quy wde ky hiu 1a “1” con cac tham s6 dau ra 1a “2”.
Can thiét 1ap mé hinh toan hoc ddi véi tung phén tir khi x@y dyng md hinh toan dan dong thuy
luc, boi vi hé thdng nghién ctru la phi tuyen chira cac phan tir phi tuyén (van va dng vo bd phén
phdi thity Iuc). Ngoai ra ham truyén miéu ta mot khau tac dong c6 tinh dinh hudng, tic la phan
tr 6 mot tham so dau vao va mot tham sO dau ra. Cac phan tir cia dan dong thuy luc co it nhét
hai tham s6 du vao va hai tham sé dau ra: luu luong chat 10ng cong tac va ap suat tai ddu vao va
dau ra, ngoai ra ¢6 thé con cé cac tac dong diéu khién va cac tac dong kich thich. Ngoai ra cac
cum dan va trich cong suét co thé duoc xem nhu dong vai trd 1a cac tham sé dau va dau ra bd
sung (bom, dong co thiy luc). Ngoai ra hé con ¢ cac hé sb thay ddi ciia cac phwong trinh vi
phan, chiing thay ddi theo thdi gian mot cach ngau nhién hodc theo mot quy luat ndo do. Nhur
vy hudng mé hinh toan hoc di chon cho phép tinh t&i sd lugng can thiét cac tham sb gop phan
nang cao d chinh xac cia md hinh. Qua trinh xay dyng mo hinh toan hoc ciia hé théng thiry luc
diéu khién 14i thuc hién theo cac giai doan sau.

- Thu thap gia thiét;

- Tong hop so d6 tinh toan hé thong thiry lyc diéu khién 1ai;

- X4y dung so d6 khoi hé thong thuy Iyc didu khién 1a trén co s6 so do tinh toan;

- Chia h¢ thdng thanh cac hé thong con va cac phan tir;

- Thiét 1ap mo hinh toan hoc cho timg phan tir tmg voi cac gia thiét ban dau;

- Lién két cac md hinh toan hoc ciia timg phan tir va cic hé thong con thanh mé hinh toan

hoc théng nhat ciia hé.

2.COSO LY THUYET

2.1. So @b tinh toan hé thong thiy hyc diéu khién 14i.

Dé thiét 1ap so dd tinh toan hé thong thuy lyc didu khién 1ai can c6 so d6 thuy lyc trinh bay
trén hinh 1.
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Hinh 1. So nguyén 1y hé théng thuy luc diéu khién 1ai

Heé thong thity lyc diéu khién 14i cAu tao gdm bo phan phdi 1 lién két dong hoc voi tay lai
2, dong co thiy lyc tin higu nguge 3 va lién két voi cac Ong thir nhat va thi 3, céc xi lanh thiy
luc chap hanh 4, tuyén 6ng 2 va thing dau 6, tuyen 6ng thir 5 va bom 5, tuyén dng thir 4, thir 6
va dong co thuy lyc tin hiéu nguoc 3. Cac van chdng chan khong 10, 11 va cac van chong va dap
12, 13 lép trén cac tuyén dng thir nhat va thir 6 cta ctia bo phan phdi 1. Khi by phan phdi & vi tri
trung gian dong chat 1ong cong tac tir bom 5 di dén tuyén dng 5 ciia bd phan phdi thiry Iyc 1 va
toan bd dong chét long di qua tuyén 6ng thir 2 ctia bd phan phdi 1 chay dén thung dau 6.

Khi quay tay lai 2 s& lam phat sinh tin hiéu hoat dong trong bd phan phdi 1 (vi dy, xay ra
hién tugong dich chuyen van truot sang phai). Khi do tuyen ong thir hai va thtr 5 cua bd phan ph01
1 s& tach lién két, dong chat 1ong tir bom 5 chay qua tuyén ong thir tu va thir 5 cua by phan phdi
1 dén dong co thuy lyc tin hiéu ngugc va tir d6 chay qua tuyén 6ng thir 6 va thir nhat ciia bd phan
phdi 1 roi dén khoang bén trai ctia xi lanh chap hanh 4 dé thang tai trong bén ngoai. Pistong ciia
xi lanh chép hanh dich chuyen sang bén phai. Dong chét long cdng tac tir khoang xa cua xi lanh
chip hanh 5 chay qua tuyen ong thir tu va thir ba cua by phan phéi 1 dén thung dau 5.

Trén co s& so dd hé théng thity lyc di trinh bay chiing ta thiét 1ap so do tinh toan nhu trén
hinh 2.

Hinh 2. So db tinh toan hé thong thuty luc diéu khién 1ai

Trong do Qpr - luu luong chit long tai dau ra ciia bom va tai dau vao cia tuyen dng dan
ndi bom v6i h¢ co cau thuy luc diéu khién 1ai; Qg1 - luu lugng chét long cong tac tai dau ra cua
tuyén 6ng thiy Iuc va tai diu vao b phan phdi thiy luc; Qg - luu lugng chét 1ong tai dau ra ctia
bd phan phdi thiry Iuc va tai ddu vao dong co thily Iuc tin hidu nguoc; Qsp - luu lwong chit 1ong
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di vao tuyén dng xa tai; Qos - luu lwong chat long cong tac tai dau ra cia dong co thuy lyc tin
hiéu nguoc va tai dau vao tuyen dng thuy hrc ndi co ciu thuy luc didu khién 14i voi cac xi lanh
chip hanh; Qqgr, - Iuu lrgng chat long tai ddu ra cta tuyén dng thuy luc va di vao xi lanh chap
hanh; Rgy - lyc dat tai can xi lanh chap hanh, hinh thanh én lyc can quay vong va tuong tac
banh xe v&i mat dat peiL - ap suét tai dau vao xi lanh chip hanh va tai du ra ciia tuyén dng thay
luc; porz - ap suat tai diu vao tuyén 6ng thuy luc va tai dau ra cua dong co thuy lyc tin hi¢u
nguoc; pos - ap suat tai dau vao dong co thiy luc tin hiéu nguge va tai dau ra cua bo phan phdi
thily luc; pr - 4p suét tai ddu vao bo phan phdi thuy Iyc va tai dau ra ciia tuyén dng thay luc; per
- 4p suét ciia bom a(t) = goc quay vong tay lai (van trugt); aos (t) - gbc quay vong cia ro to dong
co thity lyc tin hiéu nguoc; x(t) - dich chuyén can piston cta xi lanh chap hanh.

2.2. So' @6 khéi hé thong thity lye diéu khién lai

Trén co sO so d tinh toan chiing ta xdy dung so d6 khoi ciia hé thong.

So d6 khéi 1a toan bd cac khdi va cac tin hidu, chiing thé hién tuong ng voi cac phan tir va
cac mbi lién hé cta so dd tinh toan. Mdi khdi cua so dd khdi 1a mot hé théng con hodac mot phﬁn
tir cia hé théng thiy luc didu khién 14i, n6 chira so dd cdu triic ctia phan tir dugc thé hién trén so
s& cac phuong trinh vi phan mo ta phan tir d6. Trong so d6 khéi dé xuat mbi phan tir 1a mot doi
tuong thiy lyc da cuc hoac la ddi tuong thay lyc da chiéu, vi vay cac khdi s& c6 mot sb thude
tinh thé hién tuong ung vdi cac tac dong dau vao, dau ra, céc tac dong diéu khién va céc tac dong
kich thich. So d6 khéi ciia hé théng thily lyc didu khién 14i trinh bay trén hinh 3, trong d6 £ - dién
tich thiét dién cac ranh trong bd phan phdi thiy lyc quy dinh goc xoay cua van truot; fos - dién
tich thiét dién cac ranh thity luc xac dinh goc xoay cua vo; Af - dién tich thiét dién diéu chinh.

Qp“ Q( L1 QI{

1 i
Bom o Tuyén ng =l B0 phan Pong co thuy hre
thay huc Paia thuy luee Pr phoi thay hre Pos tin hiéu nguroc
.-& Van an toan Pr
o(t - O
( ) Van trirot Vo sl p(il 2 Qos
Ren(® Pei
L A
Xi lanh thuay lyc )
x(1), V(1) Qa2 P
Tuyén éng
R('II (1) —— 1 D¢ thniy lee
— ] CIL Q
= A GL2
x(1), V(l) Xi lanh thuy hre Q(“ >
—

Hinh 3. So d6 khéi hé thong thity lyc diéu khién 1ai

Khi mo ta toan hoc hé théng thuy luc diéu khién 14i st dung cac gia thiét sau:

- Khong ké t&i sy anh hudng cta cac qua trinh song 1én chat lugng dong hoc din dong diéu
khién 1ai;

- Nhiét d6 va do nhot chit 1ong cong tac cing nhu sO lwong khong khi khong hoa tan
khong thay d01 trong sudt qua trinh chuyen tlep,

- Hé 6 luu luong van diéu khién la gia tri 6n dinh;

- Khong ké toi 6 khong 6n dinh luu hrong ctia bom;

- Céc tham s6 tap chung cua cac phan tir thuy luc;

- Khong tinh t&i do 1éch tam cia van truot - vo.
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2.3. M ta toan hoc cac phin tir ciia h¢ thong thity lwe didu khién 14i

- M6 hinh toan hoc bd phan phéi thity luc co cdu thity luc diéu khién 14i.

- B0 phén phdi thay luc cung voi dong co thuy lyc tin hiéu nguoc két hop thanh bo diéu
khién cta co cdu thuy hrc diéu khién 14i. Nhiém vu cta n6 khong chi la khoi dong, dimg hoac
phan phéi lai cac dong chét 1ong cong tac trong hé thong, vé tong thé ciing voi dong co thiy luc
tin hi€u nguoc nd lam thay ddi luu luong tai dau ra cua hé théng nho su thay ddi dién tich cac
thiét dién thong qua phu thudc vao van toc quay tay lai. B6 phan phdi thiry luc c6 két cdu kiéu
van cdu tao gdm van truot va vo.

- Khi quay tay lai van trugt dich chuyén mot goc a (t), mo thong cac thiét dién thong qua
ctua day thuy luc by phan ph01 thiy Iuc, dong chét 1ong cong tac chay qua dong co thuy luc tin
hiéu nguoc dén xi lanh chap hanh, dong co thity lyc tin hiéu ngugc tao tin hiéu nguoc lai nhd sy
dich chuyén cta vo van trugt so véi vi tri ban ddu mot goc aos(t) dé diu chinh dién tich thiét
dién thong qua cia cac ranh trong by phan phdi thuy luc Af(z) va dé do diéu chinh luu lugng chat
long cong tac Q(t) tai dau ra ciia co cau thuy lyc diéu khién Iai.

- B phan phdi thuy luc tao can cuc bd, ngodi ra nd con 14 phan tir phi tuyen cua hé thong, vi
vay né thé hién cac dic tinh tinh cia vo va van b phan ph01 dudi dang cadc moi quan h¢ phi tuyen
con ban than bo phan phdi thé hién cac dic tinh ctia van diéu chinh. Khi quay tay lai, tai cap lép
ghep van trugt - vo phat sinh m6é men ma sat, quy dinh toc do quay tuong dbi ctia van truot va cia

vo. Mo men ma sét ciing thé hién dic tinh phi tuyén tinh. So d6 khdi ctia bd phan phdi thiry lyc
trinh bay trén hinh 4. So db tinh toan diéu chinh cac rinh day thiy lyc cua b phan phdi thuy luc
trinh bay trén hinh 5. M6 hinh toan hoc ctia by phan phdi thiy lye c4u tao gdm mo hinh toan hoc
clia van truot va ctia vo, thé hién dudi dang cac dic tinh phi tuyén tinh, mo hinh toan hoc ciia van
diéu chinh va mo hinh ma sét trong bd phan ph01 tai cap lap ghép van truot - vo.

- Béc tinh tinh cta van trugt by phan ph01 thiy luc miéu ta bang phuong tinh sau:

fUT,v0i|a| <qp;

21 arccos(1—2) — (r, — )W 2r,r. —(ra)’ )+
fla)= To

+ fur»voia, < |a| <a,;

Soix +fUT,v0i|a| 2 a,

(1

Trong do, fur - di¢én tich thiét dién cac ranh chay; fmax - dién tich cuc dai cac thiét dién
dong chdy; z - s0 lugng cac 16 cua day thuy luc; 7y - ban kinh cac 16 cua day thuy luc; 7, - ban
kinh van truot.

B¢ phan
Q phoi thuy e Q
PIT R
Rl
Pr //t\ pos
—

|af

f >§ fz s / Olos
Wan treot hes

[d] W, We %"
L | ? k3
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!

5

Hinh 4. So db khéi ciia bd phan phéi thuy luc co cdu thiy luc diéu khién 14i
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uos(t)

Hinh 5. So db tinh toan cac thiét dién diéu chinh cua diy thuy luc

- Pic tinh tinh ctia vo bd phan phdi thiy lyc miéu ta bang phuong trinh sau:

fla)=

21 arccos(1 - 22) = (n, —r.aW2nra —(ra) ) +

i

+fUT,voi|a| <y

Josuax + Jur 7V0i|a| 2 Qps

)

- Mbi quan hé phi tuyén (1) trinh bay trén hinh 6, trong d6 a ...t 0 — vang khong nhay
cua by phan phoi thuy luc; |a;...0,| - viing cong tac ciia by phan phoi thuy luc; |az...00| - vung

bio hoa.

fMA X

f\.(’\k

Hinh 6. Méi quan hé dién tich thiét dién thong qua cua day thuy lyc bd phan phéi thay luc

va gdc quay van truogt tuong doi vdi vo

Bo phan phdi thuy luc duge miéu ta bang cac phuwong trinh Iuu lugng thong qua van diéu
chinh c6 ké dén su ro ri cua chat long cong tac qua khe thiét dién:

OR2 = OR1 — OSL — QUT:

dOr,
dt

dt

Our =

3
_ 7rg(rg = 1.)

—) = B[ﬂ-Af-Sign(pm - pkz)-\/2-p}1( |pRl _pR2| - QR2:|;

&:B[y.fSL-m—QSL}

3
6Vp I -(1+552)-(p1e1 _pRZ)
K

3)

(4)

(5)

(6)



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

Trong d6: Ori va Ors - luu lurgng chét long cong tac tai ddu vao va dau ra cua bd phan
phdi thuy luc; Qst - luu lugng chat 16ng cong tac chay dén cua Xa; pri Va pro - 4p suét tuong ung
tai dau vao va dau ra ciia bd _phéan phdi thay luc; B - hé sd tinh t6i quan tinh ctia cot chat long;
u - hé s6 luu luong; px - khéi lugng riéng cua chét léng cong tac; rg - ban kinh vo; v - d§ nhot
dong hoc cua chat léng cong tac; L - do dai cap lép ghép; € - h¢ s6 dic tinh léch tim cua thiét
dién hinh nén.

2.4. M6 hinh toan hoc ma sat trong by phan phéi thiy e

M6 hinh toan hoc ma sat miéu ta lyc ma sat trong cap lp ghép van trugt - vo. M6 men ma
sat Mg dugc md hinh héa bang ham van tdc tuong d6i Aw va 1a tong mdé men ma sat tinh Mc, mo
men ma sat Coulomb Mk va mé men ma sat nhdt Mg, nhu trinh bay trén hinh 7.

M, Ma sit tish Me sﬁt bt

1
M, ( i

Ma sit coulomb

Hinh 7. Mdi quan hé mo men ma sat trong b phéan phéi thity luc v6i goc quay twong ddi

Ma sat tinh - ¢6 ddc tinh giam dan, phat sinh ¢ cdc gia tri van tdc goc nho. Ma sat coulomb
lam cho m6 men ma sat 6n dinh & moi gia tri van toc goc. Ma sat nh6t ngan can kha nang quay
nhd mb men van toc tuong ddi. Trong md hinh dé& xuit dua ra ngudng vén tdc goc wo nho, trong
khoang nay mé men ma sat gia tang ti 1¢ thut voi van toc goc voi hé sO ti 1 kHp Mc + Mk /wo.
Tham s6 nay duoc dua vao md hinh nhdm ning cao hiéu suét tinh khi cac gia tri van toc goc
chuyén tiép tir viing 4m sang ving duong va nguoc lai, do md men ma sat phat sinh khi vét thé
tiép xtic co hoc v6i khoi lwgng phan b tai thoi diém khi Aw = 0 khong the thay d6i gia tri clia
no tir (MC + MK) dén - (MC + MK). Bang thuc nghiém da ching minh rang gia tri ngudng van
téc nam trong giai tur 107 - 107 rad/ gidy - 1a khoang gia tri t6t nhat dam bao d¢ chinh xac, do tin
cdy va hi¢u suat hoat dong. Can nhan manh rang, tan sd vong quay tuong d6i khi ma mé men
giam xubng dudi mirc ma sat toi thiéu khong anh huong dén gia tri mo men xoan ma sat xac
dinh véi céc gia thiét nay. Cac vat thé s& quay tuong dbi v6i nhau v&i van toc rat nho, ti 1é thuan
voi tac dong clia md men xodn.

Luc ma sat trong bo phan phéi thiy luc dugc miéu ta bang cac phuong trinh:

(MK +MCAexp
M (Aw) = g @0+ (M + M .exp(=¢,.0,)))

@,

(—¢c, |Aa)|)).signAa) + h,Aw, v0i|Aa)| > @,

,v0i|Aa)| <o, (7)

Ao=w, -, (8)



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

ro=2E ©)
t

Trong do: oz, og - tuong U:ng vdi cac gia tri van tbe goc tuyét d6i cua van trugt va vo cua
bd phéan phdi thuy luc; 4w - van tc goc tuong d6i; M - md men ma sat; Mc - mé men ma sat
tinh; My - mé men ma sat Coulomb; cv - h¢ s6 chuyén tlep gilta ma sat tinh va ma sat Coulomb;
hg - hé s ma sat nhét cua bd phan phéi; w - - ngudng van tdc twong doi.

Hé s6 Cp dung cho giai doan chuyén tiép gilta ma sat tinh va ma sat Coulomb. Gia tri cua né
duogc xac dinh xuét phét tir cac kién giai: thanh phén ma sét tinh dat khoang 95% so v&i gia tri quy
dinh & van tdc 3/cy va 98% 0 van toc 4/cy, gia tri nay cho phép xac dinh gia tri tuong d6i cv =
4wy, trong d6 oy - van tde tuong déi, ¢ gid tri ndy mdé men xodn ma sat nhan gia tri nho nhat.

3. KET QUA

Céc biéu thire (1)...(9) ¢6 tinh t6i cac gia thiét da néu cho phép bicu dién bd phan phdi
thay luc dudi dang so do cau trac hinh 8.

Aty

oit) [a (D) wslt)
Ldt | Ve

Hinh 8. So d céu trac hé thong thity luc diéu khién 1ai

3.1. Cac do thi sau khi tinh toin theo Matlb-Simulink

Thoi gian mé hinh hoa (thuc hién cac phép do) T xac dinh tir didu kién dam bao do chinh
xac can thiét va xac xuat do tin cay danh gia cac gia tri thong ké trung binh ky vong toan hoc, do
léch binh phuong trung binh va sai sd binh phuong trung binh twong ddi xac dinh ham twong
quan. Dé xac dinh thoi gian suy giam cta ham 7, , ding ham twong quan tiéu chuan thu dugc dé

do toa do ngang ciia ciu triic trong qua trinh nghién ciru. Xéac dinh ham tuong quan tiéu chuan
d6i véi cac lya chon roi rac theo cong thirc. rxr = Rkw/Dr Rxr - ham tuong quan phi tiéu chudn
cia tham s6 phan tich; Dgr - d0 phdn tin cta tham sd phan tich. Khi do6

;Z[R(ti)—M R(. )—M,], Trong d6 n - s6 tung d6 s6 hoa trén do dai thuc hién; m

- i=1
- sb tung d6 danh gia ham twong quan ddc trung cho khoang twong quan ciia qué trinh ngau
nhién; Mg - ky vong toan hoc cia tham s6 phan tich;

R

KR —
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i
Hinh 9. Ham tuong quan ti€u chuén toa d6 dia hinh
Thoi gian suy giam twong quan xac dinh 1a thoi gian cyc dai ma cac gia tri ham tuong quan
tiéu chuan nam trong khoang + 0,05.
7 (7)) =0,05.7,(0). (10)

Theo gié tri 16n nhat To= 24,5 s d6i voi tham s y, d6 dai mé hinh c6 tinh t&i khoang ban
dAu khong 6n dinh T, =5s,7, =T, + T, =30s.
Phuong trinh lip lai d6i véi ham twong quan c6 dang:

R(r)=0" .eia‘r‘.cos(ﬂ|r|) (11)
Biéu dién nhu sau:
y(n)=ax(n)+ax(n—-1)+by(n-1)+b,y(n—-2) (12)
1,2,
1
i 0.8

4 5 6 7 B 9 10

] | 2 3
- —
L L
Moi quan ¢ thre nghiém = = = Mbi quan hé xip xi

Hinh 10. Ham twong quan toa d9 dia hinh thyc nghiém va xép xi

Do 1éch khi xap xi mdi quan hé khong qua 20%.

Trén hinh 10 trinh bay mot doan mé hinh ngiu nhién tac dong kich thich do dia hinh tao ra
theo ham tuong quan dang.

Céc tham s ha tuong quan: o= 0,083 m; =0,112 s £=0,133 s
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4. KET LUAN

1. Trén co sé so dd thity Iyc va so do tinh toan ta di xay dung so dd khdi ciia hé thong
thiy luc diéu khién 1ai, mdi khdi ctia so d0 g véi mot phan tir ciing tén va 1a phan tir thity luc
da cuec.

2. Trén co s& so dd khdi xdy dung theo nguyén 1y ciu traic md hinh toan va cac phuong
trinh vi phdn miéu ta cac phan tir ciia hé thong ta thiét 1ap so dd cau trac cua dan dong thiy luc
diéu khién 1ai va thé hién trong méi trudng Matlab - Simulink.

3. Chuyén dong ctia vo va van truot cia bd phan phdi thuy luc co ciu thuy luc diéu khién
l4i dugc miéu ta bang cac dic trung tinh phi tuyén.

4. Céc phan tir ciia dan dong thity lue duoc mé hinh héa bing cach thiét lap so dd cu tric
tir cac khbi Simulink va bang cac phwong trinh vi phan miéu ta chuyén dong ctia chung. Uu diém
ctia phurong phap nay 1a @ chinh xéc cao va kha ning thay d6i moi tham sd ciia phan tir.

5. Xay dung mé hinh céc tac dong kich thich ngiu nhién thé hién sy anh huong cia moi
truong bén ngoai tac dong 1én hé thong diéu khién 1ai trong moi truong Matlab.

LOI CAM ON

Nhom tac gid cam on su hd trg ciia Trudong Pai hoc Cong nghiép Ha Noi trong nghién ciru.
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