Nghién ciru khoa hoc cong nghé
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Tém tit: Bai bao trinh bay co s Iy thuyét xdc dinh ving quan sat muc tiéu cia cam
bién va Zuong manh. Trén co sé do, nhom tac gia da tién hanh xdy dung phwong phap xdc
dinh dai bién thién géc mo luong manh trung binh mong muén khi vdn toc twong doi giita
dan va muyc tiéu thay doi dé ndng cao khd nang sat thuwong muc tiéu. Ket qua nghién ciu
da chi ra rang, khi phoi hop 2 cam bién muc tiéu véi 3 vi tri kich né ciia ngoi né khéng
tzep xuc thi kha nang sat thwong muc tieu c6 thé ting lén 83% so voi khi ap dung I cam
bién muc tiéu va mot diém kich no.

Tir khoa: Ngoi khong tiép xtic; Ludng manh; Ra da gin; Van tdc trong déi.
1. PAT VAN PE

Nhiém vy chinh cua tén Itra phong khong (TLPK) 1a tiéu di¢t hodc sat thwong muc
tiéu cua ddi phwong. Pay ludn 1a nhiém vu v6 cing kho khan va phuec tap, dac biét 1a
d6i v6i TLPK sat thuong bang manh vang st dung ngoi nd khong tlep xuc. Boi 1§,
mudn sat thuong dugc muc tiéu thi ngoi n6 khong tiép xuc phai kich né TLPK khi phat
hi¢én muc ti€u nam trong truong manh vang cuia TLPK tai vi tri c6 mat d0 manh vang
16n nhat. Nhu vay, bai toan dat ra ¢ day 1a 1am thé nao giam goc md trung binh cia
luéng méanh dé ting mat 6 manh ving ma van dam bao viéc phat hién muc tiéu va
kich nd TLPK kip thoi.

Trén thé gidi, cac chuyén gia nghién ctru va chua c6 cong trinh nao cong bd cong
khai, cac cong trinh chi dugc gidi han cong b6 ndi bd [1]. Trong cong trinh vé dan duoc
phong khong cia Dorofeev A.N., Kuznetsov V.A., Sargsyan R.S. (Truong Hang khong
mang tén Zhukov N.E.) da trinh bay ti mi cac van dé lién quan dén goéc nghiéng canh
song, manh vang va do rdng cua chiing song khong chi ra dugc cach xay dung cac goc
nay mang tinh dinh luong [2]. Cac chuyén gia vé thiét ké hé thong ty dong dbi véi dan
dugc phong khong [3-5] ciing khong dé cap cu thé dén viéc lam thé nao dé xay dung
dugc cac goc mo nay, ma ho coi d6 1a dit liu mic dinh dau vao dé giai quyét cac bai
toan khac.

Tai Viét Nam, hién tai van chua c6 cong trinh nghién ciru nao vé van dé nay duogc
cong bd cu thé. Hién nay, van dé xac dinh goc phan bé manh viang nhan dugc su quan
tAm cua rat nhidu nha khoa hoc trong va ngoai nudc song do tinh bao mat thong tin lién
quan dén bi mat vé cong nghé vii khi quan su nén cc cong trinh nghién ctru cu thé vé nd
hau nhu khong duoc cong bd cong khai.

Chinh vi vay, viéc nghién ctru xac dinh géc mé cta cam bién muc tiéu, vi tri kich nd
khéi thude nd va gia tri trung binh goc phan bd manh ving khi véan tc twong dbi gitta
TLPK va muc tiéu thay doi c6 ¥ nghia cap thiét va khoa hoc.

Trong khuon khd bai bao ching ta gia thiét rang: Bo qua lyc can khong khi, trong luc,
luc ly tam (coi TLPK khéng quay) tac dong 1én manh; Bo qua goc tan, goc truot canh
ctia TLPK (tirc coi véc-to van tdc cua TLPK ludn tring véi tiép tuyén ciia quy dao); Coi
véc-to van tc ciia TLPK va véc-to véan téc cia MT ludn song song.
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2. GOC MO TRUNG BINH LUONG MANH VANG VA CANH SONG
KHI SU DUNG MQT CAM BIEN MUC TIEU

Do TLPK va muc tiéu c6 van tdc bién thién 1an lugt trong khoang Vomin ...V pmax VA
V mrmin ...V urmax nén vécto van tdc twong ddi V;4 cua ching cling bién thién trong ving
rong 16n [8] va co gia tri goc nghiéng trung binh la ¢, =const. Khi do, d§ rong goc md

mong mudn ctia cam bién s& 1a A, +A¢, (hinh 1).
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Hinh 1. Géc mé trung binh ciia luong manh ving va canh séng
khi st dung mot cam bién muc tiéu.
O trang thai no tinh, dai bién thién géc mé trung binh ciia ludong manh khi vecto van
toc twong di V., thay déi s&1a 2Ap, (hinh 1),

Doi v6i mdi vecto van toc tuong ddi V;, ta co thé xac dinh mot goc nghiéng ¢ cua
dén V.

cam bién muc ti€u. Do van toc twong doi bién thién trong khoang tir V,, dmax

dmin
nén goc ¢ ciing bién thién trong khoang tir @, dén o, .

Nhu vay, dé ddm béo phat hién muyc tiéu va khi kich nd muyc tiéu ndm trong ludng
manh vang thi can phai ddm bdo géc m¢ trung binh cua ludng manh vang khi vecto van
tdc twong dbi V., thay ddi c6 gia tri 2Ap, twong tng v6i khoang BB, va dwoc xéac dinh
theo cong thuec:

V.

T VA VI
Ap, =sinAp, = w (1)
Mtd

Mat d0 manh vang ti 1¢ nghich véi do lon géc md trung binh cua luéng manh
Aﬁl [[6]]. Nghia 14, kha ning sat thuong muc tiéu s& cang thap khi A;tl cang 16n va
nguoc lai kha nang sat thuong muc ti€u cao khi Apjtlnh(). Dé giai quyét van dé nay,
chung ta tiép tuc nghién ctru & céc phﬁn tiép theo cua bai bdo nay.
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3. GOC MO TRUNG BINH CUA LUONG MANH VANG VA DAI QUAN SAT
MUC TIEU KHI SU DUNG 2 CAM BIEN MUC TIEU

Khi st dung 2 cam bién muc tiéu c6 thé phan chia dai van téc twong dbi
[Vrdmin -+ Vrama | thanh 2 dai: I va II (hinh 2). Déi véi mdi ddi c6 goc nghiéng trung binh

1an lugt 1a @, VA @, trong ing véi van toc trung binh ctia mdi dai tai diém C,va C,.
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Hinh 2. Géc mé trung binh ciia luéng manh ving va canh séng khi sir dung 2 cam bién
muc tiéu.

Ttr hinh 2 thay rang, mdi cam bién muc tiéu 1am viéc trong mot dai van toc tuong dbi
[Vrgr--Vigs ] V& [Viga--Vig, |, nghia 14, géc quan sat muc tiéu tmg véi mdi cam bién muyc
tiéu lan luot 1a ZA(_pl va 2A62 . Khi d6, goc mo trung binh cia ludng manh ving s& giam

di 2 1an tir AM_1 xubng A;lz [7] va dugc xéac dinh theo cong thire sau:

Aljlz ~sin Aﬁz _ Vramax =V min _ Ay )
2VMtCI 2
Trong trudng hop tong quat khi sir dung n cam bién muc tiéu thi gid tri gdc md trung
binh cua luéng manh vang khi vecto van tde tuong ddi V;, thay ddi dugc xac dinh theo
cong thuc:

- = Vo Vo . Ap
A“n ~sin A“n — Tdm2axnv Td min — :I’ll (3)
Mtd

Trong do, n — S6 lugng cam bién muc tiéu
Theo cong thirc (3) goc mé trung binh ciia ludng manh vang ti 18 nghich véi sé lugng
cam bién muc tiéu lip trén TLPK, nghia 1, Ap, cang nho khi n cang ting.
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4. KICH NO PA VI TRI

Dé nang cao hiéu qua tac dung ciia TLPK sat thwong bang manh nguoi ta sir dung

phuong phap kich nd da diém (hinh 3).
Nb diu Nb ddy
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Kichnd diy Kich nd déu
Hinh 3. Kich né da vi tri.

Trong do, p,, la goc nghiéng trung binh cia ludng méanh khi chi kich n6 TLPK béi
liu nd dau; p,, 1a goc nghiéng trung binh ciia ludng manh khi chi kich nd dan boi liéu
no day.

‘ Phuong phap néy‘cho phép kich nd TLPK ’hoég tai yi tri dau hoéc tai vi tri cudi hodc
dong thoi 2 vi tri dau va quéi cua khoi thudc no. N,éu kich n(:) tai vi tri dau, thi goc
nghiéng trung binh cta luéng manh 1a py, >p,. Néu kich nd tai vi tri day thi goc
nghiéng trung binh ctia ludng méanh 1a Hos < Hg -

Str dung tinh chat dac biét ndy cia kich nd da diém cho phép dam bao su phdi hop
hoat dong cua dai quan sat myc ti€u va goc mo trung binh cta luéng manh vang nho
phan chia dai van toc twong doi thanh 2 hay 3 dai.

Kich no hoic & vi tri dau hoic vi tri ddy v6i mt cam bién muc tiéu

Xét truong hop khi st dung kich no 2 diem dau, ddy va mot cam bién muc tiéu voi
goc nghiéng trung binh khong doi ¢, =const tng voi van toc twong doi trung binh tai
diém C trong khodng [Vyq - Vigna | (hiNh 4).
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Hinh 4. Kich né ¢ vi tri dau va day véi mot cam bien muc tiéu.
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Pé dam bao su phéi hop hoat dong cua luéng manh va dai quan sat muyc tiéu thi do
rong ludng manh B,B, v6i goc mo trung binh 2Ap phai trung voi khodng C,C, g voi
[VTd min ’V

- mae |- GOC 2Ap 12 goc mé trung binh ludng manh khi kich nd dong thoi & dau
va day khdéi thude nd.

Chia dai van tdc trong d6i thanh 2 phan bang nhau I, II, trong d6, ving I émg véi V.,
nho, vung Il cung voi van tdc V;, 16n. Khi c6 thong tin vé d6 16m van tde tuong ddi, hodc
chi kich nd day khéi thudc nd tng véi ‘Vl‘mg L hosgtc kich nd dau khéi thube nd tng véi
vung II. Goc nghiéng trung binh ctia luong manh lan luot twong tmg 1a p,, va p,, 6 bén
trai va bén phai p,. Gid tri gbc mo trung binh ctia ludng méanh khi kich n6 du hodc day
duogc xac dinh theo cong thirc:

m —Vigmin AR
Atyy =gy —Ho = Ho — Hoq = SIN AH12 Tdmax _ TTdmin _ 1% (4)
Vg 2

Cong thirc (4) chi ra rang, gbc mé trung binh cia ludng méanh 2A;_112 giam 2 lan so
v6i ngoi khong stir dung phuong phap kich nd da diém.

Nhu vy, ta co t}lé khai quat cong thirc xac dinh gia tri trung binh gbc md ludng manh
khi str dung kich n6 da diém:

- o= Vo Vo Ap

A ~sin A — _Tdmax "Tdmin _ — 5
Him Him zvatd m ( )

Trong do, m= [1, 3]— So luong vi tri kich nd.

Theo cong thire (5) gia tri goc mé trung binh ciia ludng manh ving ti 1¢ nghich véi sd
lwong vi tri kich no lap trén TLPK, nghia 14, Ap,, cang nho khi m cang ting.

T muc 3 va 4 ta c6 thé dua ra cong thirc tong quat xac dinh gia tri gdbc mé trung binh
cua luong manh vang khi str dung n cam bién muc ti€u va m vi tri kich no:

Aﬁnm ~sin A;lnm :VTdmax _VTd min _ & (6)
2nmV, nm

Nhu vay, gia tri goc mo trung binh cua ludng manh cang nhé khi sir dung két hop
cang nhiéu diém kich n6 va cam bién muc tiéu. Noi cach khac, mat do manh vang s&
tang 1én dang ké khi sir dung nhiéu hon 1 cam bién muc tiéu va 1 diém kich nd.

5. PANH GIA KET QUA THU PUQC TRONG BAI TOAN TOI UU GIA TRI
TRUNG BINH GOC MO TRUNG BINH LUONG MANH KHI SU DUNG 2 CAM
BIEN MUC TIEU KEP HQP VOI 3 VI TRi KiCH NO

Trong khudn kho bai bao, nhém tac gia str dung mé hinh 2 cam bién muc tiéu két hop
voi 3 vi tri kich n6 dé danh gia kha nang sat thwong muc ti€u. Khi do, theo két qua muc 3
va 4 cua bai bdo nay thi dai van toc twong doi [Viypin--Vrgmax] duoc chia hanh 6 di va
phan thanh 2 nhém (hinh 5).
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Hinh 5. D¢ réng trung binh ciia luong manh
khi sur dung 2 cam bién muc tiéu két hop voi 3 vi tri kich no.

Nhom s6 1 bao gom 3 dai: I, II, III (g v&i V;, c06 gia tri nhd), nhom 50 2 bao gom:
IV, V, VI (ing voi V;, co gia tri 16n) (hinh 5). MOi cam bién muc tiéu phu trach 1 nhém
dai van tdc twong ddi véi goc nghiéng trung binh lan luot 1a @, va @, .

Theo két qua nghién ctru [7], khi st dung mo hinh kich nd tai 1 diém két hop voi 2
cam bién muc tiéu thi gid tri trung binh géoc m¢ ludng manh vang s€ giam di 2 lan tu
2Ap xudng 2Ap,, (muc 3) va duge gioi han trong ving (1,4),... (3,2). Khi sir dung mé
hinh kich n6 tai 3 diém (dau, day, dau-day) két hop véi 2 cdm bién muc tiéu thi goc mé
trung binh ludng manh vang s& giam di 3 1an tir ZA}TLZl xubng 2A}TL23 (muc 4).

Khi thyc hién kich nd dau déi véi dai véan toc tuong dbi: TIT va VI kich nd day d6i véi
dai van toc twong ddi: I va IV; kich nd dau-day ddi voi dai van tdc tuong d6i: 1 va V.

Diéu nay cho phép giam do rong goc bay tan trung binh manh ving xudng 6 lan (theo
cong thirc (6)) tir 2Ap xubng 2Ap,, va co gia tri:

Vo, =V . Ap
A ~sin A — ‘Tdmax  "Tdmin _ 2
Has Mo =003y, 23
Vo, =V, Ap Ap
A ~sin A — _Tdmax "Tdmin _ —F _ 7 7
Has Mo =503V, 23 6 )
Goc lgch trai va phai so vé1 p, duge x4c dinh theo cong thurc:
V. m -V min
Mo gau _lvlo| = ‘!Jo ~Wogay| = 2AP-23 Tdmax___Td
Mtd
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Goc p,,Va p,,dugc xac dinh theo cong thurc:

VTdmax _VTd min

Moz =Ho +
6VMtd
VTdmax _VTd min
MO‘l = ”’0 DV
6VMtd

Do d6, so v6oi phuong an khi st dung 1 cam bién muc tiéu va 1 vj tri kich né thi
phuong an sir dung 2 ang ten va kich nd 3 diém cho giam d¢ rdng géc mo trung binh cua
ludong manh di mot luong la:

—_ l —_
— AT Ap——Ap
A=Al 10000 6 " 10006 =83%
Ap Ap

Nhu vy, néu gia st mat d§ manh vang trong pham vi goc mé A]._L duoc phan bd déu,
thi khi goc md trung binh cua ludng manh giam 83%, mat d6 phan bé manh ving trong
vung gbéc mo Aﬁzs tang lén mot lugng 14 83%. Nghia 1a khi do, kha nang sat thuong
muc tiéu s€ tang 1én 83%.

6. KET LUAN

Trén co so nghién cieu ly thuyét, c6 thé rat ra mot sé két luan co ban sau:

- Bai bdo da trinh bay co s6 ly thuyét xac dinh gia tri goc m¢ trung binh luong
manh véng khi st dung n cam bién muyc tiéu va m vi tri kich no. Két qua nghién ctru
da chi ra rang, sau khi phat hién muc tiéu va kich no6 TLPK muc tiéu s& nam trong
luong manh vang.

- Két qua thu duoc mé ra mot sé van dé can tiép tuc nghién ctru nhu kich nd da
diém, hé thong cam bién muc tiéu nho gon dé dam bao lap duoc nhiéu trén céc loai
TLPK ¢& nho.

- Két qua nghién cttu co thé str dung dé tham khao trong giai doan thiét ké ngoi né)
khong tiép xuc dung cho TLPK sat thuong bang manh. Cu thé né giup danh gia mol
quan h¢ glu:a van toc tuong d6i TLPK va muyc tiéu, sé lugng cam bién muc tiéu va sb

luong diém kich noé. Tur d6 dua ra dé xuit cho nguoi thiét ké géc mé trung binh cua
luong manh toi vu nhat.

TAI LIEU THAM KHAO

[1]. AcramoB A.B., Bop3oB A.B., Edpemo AK. “Aemonommuvie ungpopmayuonuvie u
ynpasasrowue cucmemsr” — Tom 4 (1-5), M., OO0 HUL] “Unxenep”’, OO0 “Onuxo-M”,
2011, 322c.

[2]. Hopodeer, A.H.; Kysueros, B.A.; Capkucsn, P.C. “Adsuayuonnvie 6oenpunacot”, 3a-Bo:
BBUA um. npod. H.E. XKyxkosckoro, 1968, 602c.

[3]. ABerucsan JI.A. “Ocrogbi asmomamuzupo8aHHo20 NPOEKMUPOBAHUsL INEKMPOMEXAHUYECKUX
npeobpazosamenell: yuebnoe nocobue”’. M., Briciias mikona, 1988, 271 c.

[4]. Hopeukos W.II. “Beedenue 6 asmomamuzupo8anHoe npOEeKMUpOSaHUe MeXHUYECKUX
yempoticme u cucmem: yuebnoe nocobue oas emy3o8”. 2-¢ u3l., nepepad. u gom. M.,
Bricmas mixoiia, 1986, 304 c.

Tap chi Nghién citu KH&CN qudn suw, S6 Déc san Co hoc va Piéu khién thiét bi bay, 10 - 2021 103



Co kj thugt & Co khi dpng lyec

[5]. YybacoB B.A. “Ocnosbr koncmpykyuu cpedcme nopasicenus u boenpunacos”’. banr. roc.
texH. yH-T — CII06., 2011, 176 c.

[6]. Hoang Vian Cuong. “Nghién citu truong phan bé mdnh ciia dan sat thwong”, Hoc vién
KTQS, 2015, 80tr.

[7]. Nguyén Ngoc Thiy, Pham Xuan Quyen “pé 1di nghzen cieu kha nang ndng cao hiéu qua
sdt thirong ciia dan sir dung ngoi né khéng tiép xiic”. Bao céo tong két dé tai nghién ciru
khoa hoc ctia hoc vién - sinh vién nam hoc 2019-2020, Hoc vién KTQS, 2020, 51tr.

[8]. Pham Xuan Quyén, Pham Puc Hung. “Xdic dinh géc mé toi wu tao luong manh ving sdt
thwong muc tiéu khi tinh todn thiét két ngoi né khéng tiép xic”, sb 5, tap chi KHKT Hoc
vién KTQS, 2020, 12tr.

ABSTRACT

RESEARCH FOR A SOLUTION USING PROXIMITY FUSE
WITH MULTIPLE WORKING AREAS COMBINED A COMPOSITION
OF MULTI-POSITIONS DETONATED TO IMPROVE THE ABILITY
TO DAMAGE THE TARGET BY ANTI-AIRCRAFT MISSILE

In the paper, the theoretical basis to determine the target observation area of
the sensor and the fragments beam is presented. On that basis, the authors have
proposed a method to determine the range of average opening angle variation of
the fragments beam when the relative speed between the missile and the target
changes to improve the ability to damage the target. The research results have
shown that when combining two sensors with three detonation positions of the
proximity fuse, the probability of destroying the target can be increased by 83%
compared to when applying one sensor and one point detonated.

Keywords: Proximity fuse; Fragments beam; Short range radar; Relative speed.
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