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T6m tit. Trong bai bao céc tac gid da tién hanh danh gia hieu qua phuong phap din tén lita méi
theo quy dao c6 gia tdc phap tuyén cuyc tiéu trong sudt qué trinh din va tai diém gip qua cic tham
sb viung tiéu diét. Dya trén cac tham sb thyc ciia dan tén lta tam trung va cic dic trung cta dai

diéu khién TLPK quét canh séng dang ‘+’ két hgp mo phéng trong moi truong MatLab céac tac gid

da ching minh duge hieu qué ciia phuong phap dan mdéi nay.

Abstract. In this paper, the author assessed the effect of guidance law with minimum normal ac-

celerator trajectory in the whole of guidance process and at the impact point by destructive range

parameters. Base on real parameters of intermediate-range missile ammunition and typical properties

of x93+x94 scan missile control system control observatory combining Matlab simulation of authors
proved the effect of the new law.
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1. MO PAU

Trong cac cudc chién tranh ngay nay, doéi phuong thuong sit dung céc loai vii khi tién cong
duong khong c6 nhiéu tinh ning wu viet nhu kha ning co dong cao, dai tran bay thay doi
rong, c6 kha ning tang hinh v gay nhiéu cutng do 16n, ... Dé chdng lai cic loai vii khi tién
cong duong khong nay thi TLPK van la vii khi déng vai tro co ban va cha dao.

Diéu nay dit ra déi véi e lugng phong khong ctia quan doi ta trong diéu kién hién nay
14 can phai dau tu dong bo trén ci hai linh viye: Trang bi c4c loai vii khi, khi tai mdi c6 cac
tinh nang hién dai va cai tién cac loai vii khi trang bi thé hé cii hién co6.

Déi véi cac t6 hop TLPK hién c6, dé dap ing duge cac cudce chién tranh cong nghé cao thi
can phai cai thién nang cao cic tinh ning ky chién thuat vi cé thé thye hién theo cAc hudng
sau:

1. Tang kha ning co dong nhanh cho t6 hgp TLPK bing cach gidm thdi gian trién khai va

thu hoi.

2. Ung dung cac kj thuat v cong nghé mdi dé cai tién cac he théng trong thanh phan t6

hop TLPK nham nang cao do chinh x4c clia cdc hé thong xac dinh toa do muyc tiéu, tén
Iita va tang kha nang chéng nhidu, kha nang phat hién muc tiéu c6 dién tich phan xa
hiéu dung nho.

3. Cai tién phuong phap dan dé giam sai s6 dan va ting cy ly diéu khién duge ctia dan tén

Itta nhim md rong VID cho t6 hgp TLPK.
Trong [1L 2] cac tac gia da trinh bay phuong dn xay dung phuong phép dan c6 lugng dén thay
ddi thich nghi theo chuyén dong ctia muc tiéu dé ddm bao gidm duge t6i da GTPT cia tén
Itta trong qua trinh dn va tai diém gip. goi 1a phuong phap dan “M”.

2. PHUONG TRINH PHUONG PHAP DAN “M”

Khi dai diéu khién tén lita sit dung phuong phap quét canh séng kiéu chit “+”, he phuong
trinh phuong phép dan “M” khi dé dugc xéc dinh nhu sau [I]:
Ar Ar .

= m 6'7771; = m —— MPm; - 2].
€ = Em —Mez ¢ Br = p m'BAr’B (2.1)

trong d6 cac hé s6 dén goc duge xac dinh la:

"2Uém +.Rg + em . khide, > - 2vem + RAg.'ém N
2Ryém + 20ém — Ryém 3% 207 e 4 29 8L — A
mE = . r 6Tn- 9.. (22)
Ae AT . 20€p, + Rgem
— —, khi Ae, < ——— A7 ~;
Ryém QA’I“E% + ZUR—: — A7
R, ﬁm COS €y, + 2vBm
208m + 2RgBm COS €, — Rgﬁ'm% COS €m
R 2
mg = i A > oo 2 : (2.3)
p ngrm +2B8m cosemB—T — A cos €, .
_ABGAf’ Khi AB, < —5 o Rg?m COS €, Z.Qvﬁm“ .
BmRg R, + 20m cos emﬁ-—r — AV cos €,
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3. DANH GIA HIEU QUA PHUONG PHAP DAN “M”

VTD ctia t6 hgp TLPK dic trung cho kha ning tieu diét cac muc tidu khic nhau trong
nhitng diéu kién ban nhat dinh véi xac suat tiéu diet muc tieu cho truée. Hinh dang va kich
thudc ctia VID ciia to hgp TLPK phu thudc vao nhiéu yéu tb, trong d6 c6 phuong phap dan.
Gi6i han VTD ctia t6 hgp TLPK néi chung ¢6 hinh dang phiic tap va duge xéc dinh béi céc
tham s6, bao gom: Gi6i han trén Hp,.y, gidi han dudi Hy,, giéi han xa Ry,, gidi han gan
Rgan, tham s6 dudng bay gidi han Ppax [4].

Theo [4], phuong phap dan sé &nh hudng nhiéu t6i cac tham sé gidi han xa, do cao, tham
56 Ppax cia VTD ma it anh hudéng tdi cac tham s6 khac nhu gidi han gan, gidi han dudi. Do
d6, dé danh gia hiéu qué ctia phuong phap dan “M” ta sé danh gid sy d&nh hudéng ctia ching
t61 cac tham s6 Hpax, Ryxa VA& Prax cia VTD.

Néu ta coi HTDKTL la 1y tudng, khi d6 gisi han VTD ciia t6 hgp TLPK chi phy thuoc
vao cac tham s6 dong hoc va duge hiéu nhu 13 gi6i han vé mat nang lugng ma tén Iita con ¢6
kha nang diéu khién duge trén quy dao tinh toan [4], titc 1A GTPT yéu cau dé tén lita chuyén
dong theo quy dao dong phéai nho hon GTPT tao dugc cia tén lia :

{ Wkny < WYtda (34)

Wi,.» < Wgz,a,

trong d6 Wy, Wi, . 12 GTPT yéu cau cia tén hia, duge xac dinh béi phuong phép dan cing
v6i tinh chat chuyén dong ctia muc tiéu; Wy,a, Wz,q 1a GTPT tao dugc cua tén lita trong mat
phing ding vi mit phing ngang, duge xac dinh bdi tinh chat dong Iyc hoc ctia tén lita.
Dé xac dinh cac tham s6 gidi han VTD ctia to hgp TLPK duya trén quan hé gita GTPT
tao dugc véi GTPT yéu cau cia tén lia, ta can thyc hién cic noi dung sau:
1. Thiét 1ap mo hinh chuyén dong ctia muc tiéu trong khong gian va xac dinh cic tham s6
chuyén dong nhu toa do, van tdc, gia toc [3];
2. Xéc dinh GTPT va qué tai yéu cau cta tén Iita trong cac miit phang ding va mit phang
ngang, clia cidc phuong phap dan “IIC”, “T /T”, “M” theo céc tham s6 chuyén dong ctia
muc tiéu [11 2];
3. X4c dinh GTPT va qu4 tai tao duge clia tén Iita lien quan tric tiép dén tinh chat dong
luc hoc cua tén lia [0];

4. X&c dinh cac tham s6 gi6i han Rya, Hmax, Pmax, cia VID dua trén quan he (3.4).

GTPT tao dugc cia tén Iira duge xac dinh nhu sau:

trong d6 Y, Z la lyc nang va lyc nghiéng bén; m la trong lugng tén lixa.

Dé dam béo cho kha ning co dong ctia tén lira va b khit anh hudng cla lyc day, cac sai
s6 thang gidng, ... khi tinh toan GTPT tao dugc can dua thém heé s6 suy gidm ky va kz, cic
he s6 nay sé anh hudng dén cac gia tri Wy,q va Wyz,4 tuong ting. Nghia 1a, GTPT tao dugc
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ctia tén lita trong cAc mit phing ditng vA mit phing ngang duge xédc dinh theo céc biéu thitc

sau:
{ Wiy = ky Wy,q,
sz = kZWth.

GTPT yéu cau cta tén lita khi dan theo phuong phap dan “T/T” duge xac dinh 1a [5] 6]:

Wiy = 20ép, + r(em + B sin €, cos em)
Wg,» = —2v5m COS €y, — (ﬁm COS €, — 2Bmém sin em).
GTPT yéu cau cta tén lita khi dan theo phuong phap dan “IIC” duge xac dinh 1a |5, 6]

Wiy = v(ém — € i:) (Bm Bm )2 sin €}, Cos €, .
r

Wi, » = —v(ﬁm 5m ) coS € + — (Bm ﬁm )( — emA—) sin e,

r

trong do
1Ar. 1Ar .

k_em_iﬂma ﬁk:ﬁm_fiﬁm

GTPT yéu cau cia tén lita khi dan theo phuong phap dan “M” dugce xac dinh 1a 1L 2]:

. . . AF
Wkny = 21}(1 - me)em + Rg(1 - 2me)€m + Rgmeme7

Wi, . = —2v(1 — mg)Bm cose, — Ry(1 — 2m5)5m cose, — R, mgBmA" oS €,

trong dé e 1a goc dom tén Iita va duge tinh theo .

Lay nguyén mau dan TLPK tam trung lam thi nghiém vé6i cAc tham s6 1a:

e Do dai tén Iita L = 8m;

e Dudng kinh mii d = 0.5m;

e Duong kinh than 16n nhat D, = 0.7m;

e Khéi lugng m = 660kg;

e Dién tich canh Sj, = 2m?;

e Géc dang miii tén phan trude ciia canh y; = 60°;

e Dién tich canh lai S, = 0.2m?;

e Goc dang miii tén phan trude ciia canh 1ai y, = 45°;

e G6c nghieng 16n nhat cta canh lai o, = 4.5%

e Khoi lugng tén lita khi hét nhién lieu m = 660kg.

Két hop v6i cac gia thiét:
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e Goc tan cong clia tén Iita khong ddi trong qué trinh bay: o = 1°;
e Van toc trung binh cta tén lita v = 800m/s;

Cu ly phét hién muc tiéu tai cdc do cao 16n: khong han ché;

Téc do quay hé thong anten: khong han ché;

Do rong 1/2 dai quét canh séng anten Ae,, AS, 1a 10°;

e Céac hé sb suy gidm GTPT tao dugc cua tén ltta: kx = ky = 0.5.

Dya trén céc tham sé ctia dan tén lita va theo [4, 6], ta x4c dinh dugc sy thay doéi cta
GTPT tao dugc ctua tén Iita theo do cao (Hinh .

Bieu do GTPT tao duoc cua ten lua
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Hinh 3.1. Biéu dd GTPT tao dugc ctia TLPK tam trung dugce khio sat

Két qua mo phoéng ta xic dinh dudc céc hinh chiéu VTD trong cdc mit phing ding va
mat phang ngang ddi véi cic trudng hop muc tiéu chuyén dong khéc nhau (tit Hinh [3.2| dén
Hinh [3.5).

Qua két qua mo phéng VID ciia t6 hgp tén lita quét canh séng kiéu chit “+” déi véi céc
phuong phép dan “M”, “TIC” va “T/T”, ta thay

1. Kich thuéec VID ctia t6 hgp TLPK quét canh séng kiéu chit “+” phu thuge nhidu vio
tham s6 chuyén dong ctia muc tiéu v phuong phip dan. VID ctia phuong phap din
“TIC” va “T/T” luon nhé hon VTD phuong phap dan “M” trong cuing didu kién chuyén
dong ctia muc tiéu, muyc tiéu c6 van téc cang 16n thi sy khac biét cang lén;

2. D6i véi truong hgp muc tieu ¢6 van tdoc nho thi VID clia phuong phap dan “M” gan
tring véi VTD ciia phuong phap dan “ITIC”. Khi van téc muc tiéu téng lén thi gidi han
VTD cia phuong phap dan “M” 16n hon phuong phap dan “TIC”. Véi 16p muc tiéu ¢
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Hinh 8.2.  a) Trong mit phing ding b) Trong mit phing ngang
Hinh chiéu gi6i han VTD ctia t6 hgp TLPK trudng hgp muc tiéu ¢ van tdc vy, = 400m /s

Bieu do %TD mat phang ¥ (Pm=10) Bieu do %TD mat phang £ (Hm = 10km)
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Hinh 8.3.  a) Trong mit phing ding b) Trong mit phing ngang

Hinh chiéu gi6i han VTD ctia t6 hgp TLPK trudng hgp muc tiéu ¢ van tdc vy, = 600m /s

van tc 16n (trén 600m/s) thi kich thugec VTD phuong phap dan “M” 16n hon dang ké
so v6i phuong phap dan “IIC” va “T /1"

3. Trong phuong phap dan “M”, cac hé s6 géc dén ciia hai miit phang diéu khién dugc xac
dinh dya trén céc thong tin tic thai ctia chuyén dong muc tiéu nhu: cy ly, toa do goc,
van tbc goc va gia téc goc, do dé, trong trudng hgp muc tiéu chuyén dong bat ky luon
xac dinh duge cac he s6 goc don me, mg t61 vu dam bao GTPT yéu cau cua tén lia 1a
nhé nhéat. Vi vay, tuy ring trong pham vi bai bdo mdi chi ditng lai 6 viec danh gia higu
qué ctia phuong phap dan “M” dbi véi cac truong hgp muc tiéu co dong theo van toc,
nhung trong cic trudng hop muc tiéu co dong theo huéng va tdc do géc thi ciing c6 thé
khing dinh ring phuong phap dan “M” sé c6 GTPT yéu cau ciia tén lita nhé hon so véi
céc phuong phap dan “T/T” va “I1C".

4. KET LUAN

Viéc danh gi4 hiéu qua phuong phép dan “M” qua cac tham s6 ctia VID ctia to hgp TLPK
da chi ra nhitng wu diém noi troi so véi cac phuong phap dan truyén thdng khic nhu phuong
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Hinh 8.4.  a) Trong mat phing ding b) Trong mit phang ngang

Hinh chiéu gigi han VTD cua, t6 hop TLPK truong hop muc tiéu c¢é van toc v, = 800m/s

Bieu do %TD mat phang ¥ (Pm=0) Bieu do %TD mat phang £ {Hm = 10km)

Prn (k)
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Hinh 8.5.  a) Trong mat phing ding b) Trong mit phang ngang

Hinh chiéu giéi han VTD clia t6 hop TLPK truong hgp muc tiéu c6 van tdc v, = 1000m/s

phap dan “T/T” va phuong phap dan “IIC”, d6 la kha nang md rong duge VTD cho t6 hgp
TLPK. Két qua nghién ctu ciing cho ta thiy rang:

1. Phuong phap dan “M” c¢6 lugng dén géc xéc dinh theo tham s6 chuyén dong ctia muc
tiéu véi muc dich giam thiéu duge GTPT ciia tén lita trong qua trinh dan, tic 13, quy
dao tén Iita trong phuong phap dan “M” sé duge nin thing hon so véi phuong phap dan
“IIC” va “T/T”. Diéu nay md ra kha ning kéo dai cy ly bay tich cuc clia tén lita va md
rong duge VID theo cy ly xa. Dong thoi, do GTPT yéu cau trong phuong phap dan
“M” nhé hon so véi phuong phap dan hién ¢6 khac nén cling tao ra kha ning md rong
VTD cho t6 hgp TLPK theo do cao va tham s6 Pyax (do céc tham sb nay chii yéu phu
thuoc vao quéa tai tao duge cla tén lira). Két qua xac dinh VTD bang mo phong may
tinh ddi v6i caAc phuong phap din trinh bay ¢ trén da ching minh duge diéu nay;

2. Tut phuong trinh phuong phap dan “M” trong cac biéu thic (2.1)-(2.3) ta thiy ring,
viec ting dung phuong phap dan “M’ vao t6 hop TLPK la khong qué phiic tap, chi can
can thiép vio hé théng tao lenh diéu khién nhd st dung thiét bi tinh toan tao cic luong
doén tuong tng.
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