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NGHIEN CUU ANH HUONG CUA MO MEN TAO QUAY QUANH TRUC
DQC PEN TAN MAT CUA PAN PHAN LUC CO CANH

Nguyén Pirc Thusn"

Tém tit: Tan mat dnh huong truc tiép dén hiéu qud chién ddu cia vii khi néi chung,
dan phan luc ndi riéng. Dan phan lyc c¢6 canh thuong co tan mat lon (Ién hon kha nhiéu
so voi dan phan liyc on dinh theo nguyén Iy con quay). Pé giam tan madt, can thiét phdi
khdo sat danh hiong cdc thong so dén tan mdt ciia dan. Bai bdo trinh bay két qua nghién
cueu khao sat anh huong cia mé men tao quay quanh truc doc dén tan mat ciia mét logi
dan phan lyc co canh. Trén co s¢ do, dua ra khuyén cdo d@é giam tan mat khi thiét ké, ché
tao méi hodc cdi tién, nang cdp té hop phdo phdn lic ¢é trong trang bi.

Twr khoa: BM-21; Pan phan luc; Tan mat.
1. PAT VAN DE

Tan mat cia dan phu thudc vao rat nhiéu nguyén nhan khic nhau. Ching da tao ra
phat dan nay roi xa hon, phat dan khac roi gan hon, c6 phat bay sang trai, c6 phat bay
sang phai. Mot trong nhitng nguyén nhan ay 1a do sy sai léch cua cac ddi s6 (d6 I1éch tam
luc day, goc phong, trong lugng dan,...) so voi gia tri & diéu kién chuan. P6i v6i mdi
phat ban, cac dbi s6 s& c6 mot gla tri hoan toan xac dinh, gia tri do d6i voi ting phét ban
khac nhau c6 sy sai khac. Dé giam tan mét cho dan co thé sir dung hai bién phap: 1am
giam sy sai léch néi trén hodc 1am giam anh huéng ctia nhiing sai léch d6 dén tan mat
cua dan.

Déi v6i dan phan luc c6 canh, mot trong nhitng bién phap dé giam tan mat cho dan 1a
tao cho dan mot chuyén dong quay thich hop quanh truc doc ctia né. Trong truong hop
nay, anh hudng ctia moé men léch tam lyc déy dugc chia déu vé cac phia, do d6 giam
dugc tdn mat cua dan.

Tuy nhién, téc 4o chuyén dong quay quanh truc doc ciia dan nhur thé nao 1a phu hop,
van dé nay can phai nghién ctru, khao sat. Trong bai bao nay, tac gia trinh bay nghién
ctru anh hudng clia m6 men tao quay quanh truc doc M(t) dén tan mat cua dan. Trén co
s& cua nghién ctru dua ra quy luat sy phu thudc cta tdn mat vao moé men M(t) va cac
khuyén céo dé giam tan mat khi thiét ké, ché tao méi hodc cai tién to hop phao phan luc.

béi tugng nghién ctru: dan phan lyc c6 cénh, ban trén dan phong cua xe chién dau
BM-21 (tac gia goi la dan BM-21). M0 hinh dan BM-21 dugc minh hoa trén hinh 1.
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Hinh 1. M6 hinh dan BM-21.
2. MO HINH TOAN

Mo hinh toan mo ta dong luc hoc bay cho dan BM-21 cé ké dén 1éch tam luc déy va
léch tam trong lugng dugc xay dung tuong tu I}hu mo hinh cho dan 9M22Y trong nghién
ctru [2]. Tuy nhién, ¢ day c6 tinh dén thanh phan md men tao quay M(t).
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2.1. M6 hinh toan chuyén dong ciia dan trong 6ng phong
M6 hinh toan chuyén dong cta dan trong 6ng phéng co tinh dén thanh phan mé men
M(t) duoc thiét 1ap nhu sau [3, 5]:
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Trong do, M(t) 1a mo6 men tao quay quanh truc doc.
2.2. M6 hinh toin chuyén ddng ciia dan trén quy dao bay

Cac gia thiét, hé phuong trinh chuyén dong cua dan duge mé ta nhu trong nghién ctiru
[2]. Su khac biét trong trLIO’ng hop nay la cac luc va mé men tac dong 1én dan trong qua

trinh chuyén dong, ngoai viéc c6 ké dén l1éch tam luc day va léch tim trong luong, con
ké dén md men M(t).
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Trong do [3]:

- Gp.CL.C, .G, .C, .C,.C, ,C, lacaché s6 khi dong va dao ham h¢ s6 khi dong;

- S, Lrer tuong tng 1a dién tich dic trung va chiéu dai dic trung cta dan;

- £ VA ¢ twong tng 13 goc 1éch tam luc day va goc dic trung cho vi tri 1éch tim luc day;

- L va ¢ tuong Gng la d 1éch tam trong lugng va goc dac trung cho vi tri 1éch tam
trong lugng.

3. MO PHONG, TiNH TOAN, THAO LUAN

3.1. S6 liéu dau vao

- S6 liéu dau vao 1a cac thong sé ciia dan BM-21, dan phong BM-21. Cac s6 liéu nay

dugc dua vao chuong trinh mé6 phong ¢ hai dang, dang hing s6 ) (bang 1) [3, 6], dang dai

luong ngau nhién (bang 2) [3, 6, 7]. S liéu dang dai luong ngau nhién 1a cac s lidu co
ké dén sai s6 pham phai khi ché tao;
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- Cac hé s6 khi dong dugc tinh bang phan mém Missile Datcom.

Bing 1. Thong sé dau vao dang hang sé ciia dan BM-21.

TT Théng s6 Pon vi Gia tri
1 | Buong kinh Midel mm 122
2 | Jy ban diu kgm? 0,154
3 | Jx khi thudc phong chay hét kgm? 0,112
4 | Jy, ban diu kgm? 53,91
5 | Jy khi thudc phong chay hét kgm? 30,24
6 | J,ban dau kgm? 53,91
7 | J; khi thubc phong chay hét kgm? 30,24
8 | Khdi lwong thudc phong kg 27,3
9 | Hé s6 ma sat 0,2
10 | Géc nghiéng ranh 6ng phong do 1,5
11 | Chiéu dai dng phong m 3
12 | Géc ban do 55

Bing 2. Théng sé dau vdao dang dai lirong ngau nhién ciia dan BM-21.
TT Théng s6 Pon vi Quy luat phan bd

1 | Tong xung lyc day KNs Chuén p=62,9; 6 =0,5/3

2 | Thoi gian dong co lam viéc S Chuén n=2,65;6=0,4/3

3 | Do Igch tam trong lugng mm Chuén n=0;6=0,12

4 | Phan bb d6 1éch tam trong luong do Péu trong [0...360]

5 | Goc léch tam lyc day do Chuén p = 0; 6 = 0,08

6 | Phan b goc 1éch tam luc day do Péu trong [0...360]

7 | Khéi lugng dan kg Chuan p=69; 6 =0,1

8 | Luc giit chdt dinh hudéng N Déu trong [5883...7845]

9 | Nhiéu loan ban dau vé goc tim bo Chuan pn=-1,5;6=0,1

10 | Nhiéu loan ban dau vé goc hudng P6 | Chuinpu=0;6=0,1

3.2. Phuong phap, cong cu mé phong

Khao sat anh hudng cia mdé men M(t) dén tan mat ctia dan bang cach: Vi mdi gia tri
mod men M, thoi gian t, x4c dinh cac dic trung tan mat cua dan [2] theo so do thuat toan
duoc thé hién trén hinh 2, thong ké so6 li¢u thu dugc, xay dung quy luat sy phu thudc cua

tan mat vao mé men M(t).
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3.3. Két qua tinh toan
3.3.1. M6 phong kiém chirng mé hinh
V6i mdi goc ban, s& co mot bo thong sd quy dao ciia dan. Trén bang 3 1a cac thong s6
quy dao ctua dan BM-21 khéng vong can khi ban & goc 55°.
Bing 3. Cdc théng sé ciia dan BM-21 bdn ¢ géc 55°

TT Théng sb Pon vi Gia tri
1 | Van téc tai thoi diém dan roi 6ng phong m/s 45,7
2 | Van toc goc tai thoi diém dan roi ng phong rad/s 19,6
3 | Van téc 16n nhit cua dan m/s 1060,6
4 | Van tbc roi clia dan m/s 379,1
5 | Do cao 16n nhit cua duong dan km 17,1
6 | Thoi gian dan bay S 121,1
7 | Tam béan km 40,288
8 | Sai s6 vong tron xac suat (CEP) % 0,995

Nhan xét: két qua tinh toan dbi véi dan BM-21 (CEP = 0,995%) sat ding véi két qua
thue nghiém (CEP = 1,0%) [3]. Do d6, m6 hinh toan va chwong trinh mé6 phong nay s&
dugc st dung d€ nghién ctru dnh hudng ciia mé men M(t) dén tdn mat cia dan.

3.3.2. Anh huong ciia mémen tao quay dén tan mat ciia dan

Két qua khao sat anh hudng ciia md men tao quay dén tan mat ciia dan BM-21 duoc
minh hoa nhu trén hinh 3.

Nhdn xét:

- Tan mat gan nhu it phy thudc vao thoi gian ton tai mé men tao quay (trong ving
khao satt=1,8 + 2,2 s);
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- Tan mat phu thudc vao gia tri mé men tao quay. M6 men tao quay cang 16n tan mat
cang nho (trong mién khao sat M = 15 + 140 Nm). Khi mémen tao quay 16n (M = 200
Nm; 250 Nm), mémen tao quay cang 16n thi tdn mat cang tang;

- Tan mat phu thudc vao gia tri md men tao quay khong tuyén tinh, khi mé men tao quay
cang tang (trong mién khao sat M = 15 + 140 Nm) thi toc do gidm tdn mat cang giam.
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Hinh 3. Anh huong ciia mé men tao quay dén tin mdt cia dan:
a)t=18s;b)t=2s;c)t=22s;d) Do thi két hop.
4. KET LUAN

Tu két qua tinh toan nhan thiy, mé men tao quay quanh truc doc anh huéng dang ké
dén tan mat cua dan BM-21. M6 men tao quay cang lon, tan mat cua dan cang nho (khi
gia tri mo men tao quay nhd) va t()p tai mot gia tri mo men tao quay, ma tai do, tan mat
dat gié tri nho nhat. Nhu vay, c¢6 thé gidm tan mat cho dan BM-21 bang cach tao cho dan
mot md men quanh truc doc phu hop.
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ABSTRACT

RESEARCHING THE EFFECT OF ROTATIONAL TORQUE AROUND THE
LONGITUDINAL AXIS ON THE DISPERSION OF WINGED JET PROJECTILES

Dispersion directly affects the combat effectiveness of all most weapons and
unguided rockets. Winged jet projectiles usually have a large dissipation (much
larger than gyro-stabilized rockets). In order to reduce dispersion, it is necessary to
investigate the influence of parameters on the dispersion of bullets. This paper
presents research results investigating the influence of rotational moment around the
longitudinal axis on the dispersion of a winged jet projectile. On that basis, make
recommendations to reduce dispersion when designing, building new or improving
and upgrading the rocket artillery combination included in the equipment.

Keywords: BM-21; Rocket; Dispersion.
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