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Tém tit:

Bo diéu khién t6c dd cla phao cd vai trd rat quan trong trong 6n dinh chat lugng diéu khién, tang
xac sudt tiéu diét muc tiéu, bao vé tau. Bai bdo da trinh bay két qua xay dung bd diéu khién truot
cho hé truyén dong phéo cao téc sir dung dong cd ddng bd nam chdm vinh cliu. Cac két qua kiém
nghiém bang md phong trén phan mém Matlab-Simulink cho thdy bd diéu khién nay dam bao dugc
d6 chinh xac trong digu khién; 6n dinh dugc tdc d6 ngay ca khi c6 nhiéu manh.

T khoéa:
Piéu khién trugt, phdo phong khéng tdc dd cao, tau hai quan, dong cc dong bd.

Abstract:

The speed controller of the cannon has a very important role in stabilizing control quality, increasing
the probability of target destruction, and protecting the ship. This paper presents the results of
building a sliding controller for high-speed cannon transmission using a permanent magnet
synchronous motor. The test results by simulation on Matlab-Simulink software show that this
controller ensures accuracy in control; Stable speed even in the presence of strong interference.
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1. MO’ PAU

Phao cao toc CADS-N-1 Kashtan trang bi
trén tau hai quan, cha yéu dung dé chdng

ban hiéu qua. Bé dam bao kha ning d6 hé
truyén dong cua phao phai hoat dong
chinh x&c va 6n dinh.

lai may bay, truc thang hoac cac muc tiéu
bay yéu cdu c6 d6 chinh xac cao (danh
chan céc tén lua diét ham) cling nhu céac
muc tiéu trén mat dat néu can. Kashtan
duoc trang bi mot hé thdng tu dong nhan
dién va xac dinh cac muc tiéu trong tam

Hién nay, hé truyén dong cua phao trén
tau hai quan da qua nhidu nim sir dung,
thiét bi xudng cip, bo diéu khién lac hau,
rat can nghién ciru nang cap, hién dai hoa
dé dap tng tét hon nhitng yéu ciu cua
chién tranh cng nghé cao. Hudng nghién
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ctru chinh cua bai bao 1 tap trung vao xay s hé truyén dong vii khi nhu phao phong
dung bo didu khién méi cho hé truyén  khdng va radar [1], [2]. Trong qua trinh
dong phao str dung dong co ddong bdo nam  nghién ctu tac gia da xay dung md hinh
cham vinh ciru (PMSM). Péy 1a déng co  toan hoc caa hé truyén dong phao tau, tir
c6 cau trac don gian, trong lugng nhe, do téng hop bo diéu khién truot, chung
cdng suat cao va kha ning truyén dong  minh tinh 6n dinh véi thoi gian hitu han
manh mé&. Tuy nhién, chat luong diéu cua hé thdng. Qua khao sat cho thiy bo
khién vi trf va téc do cua hé thong PMSM  diéu khién truot tdng hop duoc cho két
bi anh huéng Ién boi tinh phi tuyén caa  qua tét ngay ca khi c6 cac yéu té phi
nhidu tai bén ngoai [1], [2]. Véi phuong  tuyén tac dong.

phap diéu khién tuyén tinh, bo diéu khién
PID hién c6, hé truyén dong phéo chua
thé dap ung tot chat lwong diéu khién.

2. MO HINH HE TRUYEN PONG PHAO
CADS-N-1

Pé khic phuc van dé nay, nhom tac gia dé MG hinh toan hoc cua hé [3]
Xuat sir dung bo diéu khién truot. Day la JL
bo diéu khién cé tinh bén viing cao, cau Mq=(RS+ d—:)iq'l'(“’rLd) itoge (1)
trac don gian, dam bao do chinh x&c khi

hé théng cd tham sé bat dinh va nhi€u bén _ L\ d
ud=(—a)qu)z +|R + ld'l'

(pm
ngoai [3], [4]. Bén canh d6 bo didu khién (2)
trugt cling da ap dung thanh céng vao mot

:
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Ngudn

Hinh 1. M hinh hé truyén déng phéo cao téc CADS-N-1 trén tau hai quan
Phuong trinh md men dién tir ciia dong co MOt cach gan dung co thé coi L,=L
duoc tinh: nén co:

3
Tg:gpn[(pmiq+(Ld—Lq)idiq] 3) TL,=%P”(meq 4)
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Phuong trinh can bang mémen:

r

r -T.=—w +—
e L P r

Pn dt ®)

Trong do, i i s uqlé dong dién, dién &p
truc d, g twong Gng; R .L,¢, P, lan luot
thé hién dién tro cua stato, do tw cam, tir
thdng ctia nam chdm vinh ctu va sb cap
cuc, J,7,,T,.B lan luot 1a moémen quan
tinh, mémen tai, momen dién tir va hé sb
ma sat nhot.

Tir d6 rat ra mo6 hinh toan hoc hé truyén
dong:
dL

1
i = _Ri - —1; _
d erd( Rstq 0 i w}_qam+uq)

] de a’(pm
P = . .
p a)qu Ri + 7 it 0

. Pﬂ B
w’”=7 Te_ TL_ P—(Ur

n

—u a’] (6)

3. XAY DUNG BQ PIEU KHIEN TRUQ'T

Thay (4) vao (6) co:

3P2 i P T, g
o =—="L L E_ ()
’ 2J J Jor

Sai sb toc do giita truc dong co va toc do
dit: e=w ,— @ . Dao ham sai s6 va thay
(7) vao phuong trinh co6:

] (8)

Tin hiéu diéu khién dwoc chon sao cho

e=wd

— d)r
2 .
3inmlq PnTL B
- - @
2J J J

Chon mat truot: s = e.

6—(Ud—
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2

Pit k=——", qua bién ddi co:
P T B
ki = +—L4 — (10)
q d J J r
Tu (10) rat ra
. 1 PnTI. B
lq=E|:a)d+ + 7(0}_ (11)

Patu,, =i, day l thanh phan giit cho céc
bién trang thai nam trén mat truot.

Thanh phan tin hiéu dua bién trang théi
ticn ve mat trugt u, =K sgn(s) VOi

3Piq0ﬂ‘lk(f
K =

a
2

duoc chon dé diéu chinh su on dinh va toc

do tién vé mat truot caa bién trang thai.

>0, trong do k _la hang so

Cudbi cuing tim ra luat diéu khién c6 dang:

I PTI, p
H:M€q+ MN:? md+ T-I- 7(,)" +Kasgn(s) (12)
Chung minh:
1
Chon ham Lyapunov: V= 552

V=ss=s( — K sgn(s) ) =—K |s|

Vi k>0 thi V<0 véi moi s, Vi vy diéu
kién 6n dinh caa hé ludn ton tai. Thoi
gian dé cac bién trang thai tién vé mién 6n
dinh la:
. ds

=—=-K ) <
§ i asgn(s)

L4y tich phan hai vé co:

/L=—fl{ dt
sgn( s) a

=—K dt

a

sgn( s)

§=0. )
Két qua co:
2 .
@ ,— 3P"q)’”l" "l B, =0 9) =—K t
d g T 70, ssgn( s) +c,= Jdrre
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S|s|=-K_t + c,.

V6i ¢,=|s(0)| tir do xéc dinh duoc

s(0)
Ir= X

a

Do thoi gian téi tr ty 1€ nghich véi d6 16n
Ka nén Ka cang lon thi thoi gian dap ung
3P%p k

n-m c

2J
thé diéu chinh K thong qua hang sb ke.

cang nhanh. Do K = , Vi thé co

Téc da [vang/ phat]
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Thai gian [gidy]

Hinh 2. Lwa chon héng sé kc
théng qua md phéng

4. MO PHONG VA DANH GIA KET QUA
4.1. Tham sé md phéng

M6 phong danh gia chat lugng cua bo
diéu khién bang phan mém Matlab-
Simulink voi cac tham sb co hé duoc cho
trong bang sau.

Ky | Tham s6 PMSM Gia tri
hi¢u
R bién tr¢ Stator 280Q
Momen quén tinh | 15.10°3 kgm?
B | Hésdmasatnhot | 2.10° Nms

4.2. Két qua mo phéng

Kiém tra chat lugng cua bo diéu khién
thong qua dap ung téc do cua hé truyén
dong trong cac truong hop khac nhau.

Truwong hop 1: Téc do dat la 300
vong/phlt, v&i momen tai ban dau 1a 30
Nm, so sanh dap tng gitra hai bo diéu
khién PID va diéu khién truot.

400

350

Téc dd [vong/phit]
- NN W
g 8 & 8
T
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o 3

—— B didu khién trugt
- - -Bd didu khién PID J
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&
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T

Hinh 3. Pap (rng téc dé vé&i momen tai ban dau
30 Nm
Truwong hop 2: Téc do dat la 300
vong/phdt, véi momen tai ban dau 1a 30
Nm, tang momen tai 1én 50 Nm tai thoi
diém 0.04 giay.

< . 400
Ky | Tham so PMSM Gia tri =0l
hléu 300 e vV
P | Congsuatdinhmic |  5.75 kW £
®, | Técdd dinh mic | 3000 vong/phat g
100
P, So cap cuc 2 -
I, | Dong dién dinh mirc 10.3A ’ | ‘ . _ _
@, | Tuthong cuanam 0.205 Wb % e
cham vinh ciru Hinh 4. Dap tng tc d6 khi ding b didu khién truot
L Do tu cam 0.23 mH v&i momen tai ting 50 Nm tai thovi diém 0.04 s
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0 0.01 0.02 0.03 0.04 0.05 0.06
Théi gian [gidy]

Hinh 5. Dap trng toc do khi dung bé diéu khién
PID v&i momen tai ting 50 Nm tai thoi diém 0.04 s
Qua hai truong hop trén cho thay bo diéu
khién truot c6 téc do dap ung nhanh, on
dinh khi c6 nhidu tac doéng. Véi bo diéu
khién PID hién tai thoi gian qua do 16n,
sai s6 cao hon bo diéu khién truot.

Trwong hep 3: Téc do dat 1a 300
vong/phdt, v&i momen tai la nhiéu ngau
nhién trong khoang 5 Nm.

NS
N YT

o {—Bo didu khibn trusgt

w
S
S

g

Téc dg [vong/phut]

——B4 didu khién PID
0 001 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.09
Théi gian [gidy]

Hinh 6. Pap (rng téc d6 véi tai ngau nhién
Khi ¢ tai ngau nhién tac dong, bo diéu
khién PID di khong con giit dugc on dinh
cho h¢ thong. Trong khi d6 bo diéu khién
truot van cho dap tng tét, 46 dao dong
khong dang ké, sai s trong pham vi cho
phép, hé 6n dinh sau 0,002 gidy, d6 qua
chinh 7%:; sai sb xac lap 0.5 vong/pht.
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Két qua nay cho thay bo diéu khién truot
téng hop duoc cho toc do dap tng nhanh
hon so véi cdc cong trinh nghién cuu
truéc [1], [2], phu hop cho yéu cau cua
phéo cao téc CADS-N-1.

Nhan xét:

Tir cac két qua md phong danh gia thiy
rang bo diéu khién truot cho chit luong
diéu khién tét. Trong diéu kién chiu anh
huéng caa yéu té phi tuyén, moémen tai
thay doi, hé thong van luén dam bao dugc
d6 6n dinh, chinh xé4c, dap tng nhanh yéu
cau diéu khién. Giup ting kha ning tiéu
diét muc tiéu, bao vé tau.

4. KET LUAN

Bai bao di trinh bay két qua tong hop bo
diéu khién truot cho hé truyén dong phao
tau. Phan trinh bay dugc bat dau tir viéc
xay dung mo hinh co hé, tim luat diéu
khién, xay dung mé hinh mé phong, kiém
nghiém bang phan mém Matlab-Simulink.
Qua kiém tra cho thay bo diéu khién da
nang cao duoc chat lugng cua hé truyén
dong phao tau, thébng qua céac tiéu chi
danh gia, d6 1a: tinh bén viing vai nhidu,
dam bao tinh chinh xac bam, tac dong
nhanh, sai s6 nho. Dao dong trong qua
trinh diéu khién giam, thoi gian qua do
ngin gilp nang cao tinh chinh xac khi
ban, ting sac xuat tiéu diét muc tiéu.
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Gidi thiéu tac gia:

Tac gia bang Tién Trung tét nghiép dai hoc chuyén nganh ky su dién - tu dong hda tai

Trudng Dai hoc Bach khoa Ha NGi nam 2004, bao vé luan an Tién si nam 2019 tai Hoc

< T vién Ky thuat quan su. Hién nay tac gia la giang vién Khoa Ky thuat dién- TruGng Dai
< hoc Dién Iuc.

N Linh vuc nghién clu: (ng dung cac giai phap diéu khién hién dai trong hé
thong dién.

Tac gia Ta Tudn Hitu t6t nghiép dai hoc chuyén nganh hé théng dién nam 2001, nhan
bang Thac si ndm 2006 tai Trudng Pai hoc Bach khoa Ha N&i. Hién nay tac gia la giang
vién Khoa Ky thuat dién, Trudng Dai hoc Dién luc.

Linh vuc nghién clu: bao vé rdle va ty dong hoa trong hé thGng dién.
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