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TOM TAT

Tén lira CT la tén liva chong ting c6 diéu khién tam gan. Péng co hanh trinh CT ¢6 hai nhiém
vu chinh: tao ra luc dcfy duy tri vdn téc chuyén dong hanh trinh cua tén lwa; trich mot phdn khi
thuéc (san pham chay) dwa vio may ldi dé diéu khién tén lira. Bai bdo trinh bdy két qua nghién
citu vé kha néng sir dung mot logi thuoc phéng da dwge san xudt on dinh bang céng nghé trong
miede (thuée phéng RSI) dé thiét ké liéu hanh trinh CT dat cac yéu cau dé ra. Tir két qud tinh
toan, phdn tich, bai bdo dia ra khuyén nghi vé viéc sir dung logi thubc phong nay dé thiét ké liéu
hanh trinh CT.

Tir khéa: Liéu hanh trinh; Tén lira CT; Tén lira chéng ting.
1. PAT VAN PE

Tén lira chdng ting co diéu khién tim gan CT duoc nghién ctru thiét ké, ché tao bang cong
nghé trong nudc dat dugc nhiéu két qua kha quan. Viée 1am chu hoan toan thiét ké va cong nghé
ché tao loai tén Itra nay la muc tiéu ciia cac don vi nghién ctru trong twong lai gan. Mot trong
nhitng van dé can phai giai quyét dé dat dwoc muc tiéu trén 1a lam chu thiét ké va cong nghé ché
tao liéu hanh trinh CT. Liéu hanh trinh CT (hinh 1) gom liéu thudc phéng duoc ché tao tir thude
phong keo, 16p chbng chay 1am bang polyme. Thubc phong RSI di dugc san xuit on dinh bang
cong nghé trong nudc, do vay duoc lua chon dé thiét ké 1iéu hanh trinh CT.
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'Hinh 1. Liéu hanh trinh CT:
1. Liéu thuoc phong, 2. Lop chong chay.

Liéu hanh trinh CT duoc thiét ké cho dong co tén lra chéng ting CT [6] Vi cac yéu cau nhu sau:

- Puong kinh cua liéu khong 16n hon 70 mm;

- Chéy 6n dinh & cac dai nhiét do moi trudng khac nhau (0°C, 20°C, 50°C);

- Nhiét do san phdm chay trong budng dbt < 2500 K dé dam bao bén nhiét cho vo dong co;

- Tao ra lyc ddy doc truc dam bao tén lura bay voi van tbc hanh trinh 100120 m/s, toc do
quay cua tén Itra 7+8 vong/s d€ dat cu ly ban khong nho hon 2500 m;

- Tao ra lyc ddy ngang (luc didu khién) dam bao tén ltra diéu khién dugc.
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2. KET QUA TINH TOAN, PANH GIA

2.1. Tinh toan, lwa chon cac tham so lam viéc ciia dong co

Céc tham sb 1am viéc ctia dong co (4p suat, luc diy, nhiét do, thoi gian chdy thudc phong)
duogc tinh toan ¢ 3 gia tri nhi¢t d§ ban dau cua thudc phong O °C, 20 °C, 50 °C d¢ danh gia tinh
chat chéy on dinh cua liéu pa‘lnh trinh; kha nang cung cap luc day doc truc duy tri toc d hanh trinh
va lyc day ngang di€u khién tén Itra; 1am co s¢ dé tinh toan, lya chon cong nghé, vat liéu khi gia
cong 16p boc chong chdy cho liéu hanh trinh; 1a co s¢ dua ra cac khuyén nghi bao vé nhiét tang
cuong cho vo dong co nhu tang bé day 16p son cach nhiét hodc bd sung 16p cach nhiét,...

- Lya chon ap sudt lam viéc trong bu5ng dot dong co hanh trinh CT ¢ nhiét do tié‘u chucfn
20°C. V6 dong co hanh trinh tén lra CT duoc thiét ké day 1,2 mm phu hop st dung li€u thude
phong keo c6 thoi gian lam viéc dén 30s. Bé dam bao d6 bén cho vo dong co va ap suat khi cap
cho may lai theo thiét ke, lya chon 4p suat lam viéc trong buong d6t dong co hanh trinh CT &
nhiét &6 méi truong 20 °C la 5 MPa.

- Xdc dinh chiéu dai liéu hanh trinh. Chiéu dai liéu hanh trinh dugc x4c dinh theo cong thrc:

L =uzo.t (1)

Trong dé: Uz - Toc d6 chay thude phong & 20 °C, [m/s], t - Thoi gian chay cua thude phong, [s].

- Xac dinh dién tich, duong kinh tiét dién t6i han loa phut. Tt cdng thue Bori [3, 4], c6 thé
tinh tong dién tich Fw va duong kinh di cta tiét dién téi han loa phut nhu sau:

S fp;u 4F,
Fp =00 gy = [0 7
P20 7N p

Trong dé: S - Dién tich bé mat chay lidu hanh trinh, [m?]; ﬂ Xung ap sudt don vi cua thude
phéng, [m/s]; pr - Mat do thuc phong, [kg/ms] Uy, v- HE s6 va chi s6 mil ham tdc do chay
thudc phong; pzo - Ap suit 1am viée trong budng d6t & 20 °C, [Pa]; Nip - S6 lwong loa phut cia
dong co.

- Xdc dinh dp sudt lam viéc trong buong dot dong co hanh trinh CT & nhiét d 0 °C va 50 °C.

Téc d6 chay thude phong ur phu thude vao nhiét do ban dau To cta thude phong, c6 dang [2]:

Uy =[1- K (T, —20)] " ,.p, 3)

O day, Kr 12 hé sb nhiét, dbi véi thube phong keo RSI, Kr = 0,003.
Ap suit 1am viéc trong budng d6t dong co & nhiét d6 ban dau bat ky 1a [2, 5]:

S Bprly ]H (&)

P= [[1— K (T, —20)]F,,

- Lure ddy cua dong co duoe xdc dinh theo biéu thirc [2]:
P=Cp.Fth.p (5)
Trong do: Cp - Hé s6 luc ddy cua dong co.
Nhiét d6 san phim chay trong budng dbt & ap sudt p dugc xac dinh bang phan mém ASTRA
hoac duoc tinh todn qua hé phuong trinh thuat phong trong co ban [2].

Céc thong sb dau vao dé tinh toan duoc néu trong bang 1, két qua tinh toan dugc thé hién
trong bang 2, hinh 2.
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Bing 1. Cdc théng s6 dau vao.

STT Théng s6 Ponvi| Gia tri
1 | Xung ap suat don vi B m/s 1350
2 | Chi s6 mii doan nhiét - 1,25
3 | Hang s6 khi ctia san pham chay R J/kg.K 358
4 | Hé s6 toc do chay us m/s | 4,137.10°
5 | Sé mii téc d6 chay v - 0,346
6 | Hé s6 anh huong cua nhiét d6 Ky - 0,003
7 | Mat d6 thu6e phong pr kg/m?® 1600
8 | Dién tich bé mit chay liéu hanh trinh S | m? | 3,43.103
9 | S loa phut céi 2
Bing 2. Két qua tinh todn.
A I Don Gia tri
STT Thong so vi [60°C[o20°C[6 50 °C
1 |Puong kinh tiét dién téi han loaphut  |mm| 272 | 2,72 | 2,72
2 |Puong kinh ctra ra loa phut mm| 6,4 6,4 6,4
3 [Chiéu dai liéu nhién liu mm | 253 [ 253 | 253
4 | Ap suat trong budng ddt MPa| 46 | 5,0 5,8
5 |Luc day dong co N | 687 | 755 | 86,0
6 |Thoi gian chay ctia thudc phong s 1319 ] 292 | 255
7 |Nhiét do san pham chay trong buong dot| K | 2179 | 2179 | 2180
10® DO THI AP SUAT . DO THI LUC DAY
| To=50C To=20°C o107 50°C o= 20
ot / .
= Toz0c / ;z To=fC 7
0 S
Y reewms T s

Hinh 2. Pé thi dp sudt va liec ddy dong co hanh trinh CT.

‘Nhan xet: :Fhu(”')q phong RSI chay on dinh ¢ ap sudt > 4MPa, do vay, & nhiét 46 0°C, voi ap
sudt trong budng dot 4,6 MPa (bang 2) liéu hanh trinh CT dam bao duy tri tot qua trinh chay.
Thoi gian chdy thuc phong nho nhét cua li€u hanh trinh CT la 25,5 s (¢ nhiét d6 50 °C) dam bao
duy tri lyc day dong co hanh trinh trong toan bd qua trinh bay cua tén Iira. Nhiét d6 san pham
chay trong buong dot ¢ cé ba dai nhiét do (0 °C, 20 °C, 50 °C) xap xi 2180 K dam bao bén nhiét
cho v6 dong co hanh trinh.

2.2. Xac dinh cic thong sé quy dao cia tén lira

Str dung chuong trinh mé phong ban ty nhién thoi gian thyc tén lira CT [1] tinh toan, xdc dinh
cac thong 56, quy dao tén Itra CT v6i dong co ha‘mh‘trinh lam viéc & cac nhiét d 0 °C, 20 °C va 50 °C
(bang 2). Két qua tinh toan dugc trinh bay trén do thi hinh 3, 4 va bang 3. Trén hinh 3, 4 va bang
3 trinh bay két qua tinh toan cac thong s0 quy dao tén ltra CT sir dung dong co hanh trinh CT va
dong co hanh trinh cua Nga (da dugc thir nghiém kiém ching).
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Hinh 3. Quy dao va vin toc cua tén lira CT:
—_ o — o J— (0]
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Hinh 4. Vin toc géc ciia tén lira CT:
a) To=20°C; b) To=50°C; c) To=0°C.
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Bing 3. Théng sé quy dao tén lira CT.

STT | To[°C] | Péng co | Tam ban [m] | Vi [m/s] | ew [vong/s]
Nga 2744 113,0 7,77

1 20 CT 3171 110,0 7,57
Sai khac 15,6% 2,7% 2,6%
Nga 2726 119,4 8,22

2 50 CT 2957 118,2 8,14
Sai khac 8,5% 1,0% 1,0%
Nga 2723 107,3 7,38

3 0 CT 3230 102,8 7,07
Sai khac 18,6% 4.2% 4.2%

Nhan xét: van toe chuyén dong thang va van toc quay quanh truc doc cua tén lra CT khi st dung
ddng co hanh trinh CT va dong co hanh trinh cua Nga c6 sai khac khong nhiéu (Ion nhét 4,2%); tim
bén cua tén Itra sir dung dong co hanh trinh CT ting 1én dang ké (ting 15,6% khi ban ¢ 20 °C).

3. KET LUAN

Tir két qua tinh toan & trén, bude d4u nhan thay c6 thé sir dung thudc phong RSI dé thiét ké
lidu hanh trinh CT. Tuy nhién, can phai luu ¥ cic van dé sau:

- Ket qua tinh toan trén day chi la tinh toan 1y thuyét, can dugc kiém chung bang thuc nghlem

- Pé ché tao liéu hanh trinh theo phwong an trinh bay trong bai bdo can phai nghlen clru cong
nghé boc chéng chay dé dam bao dong co hanh trinh lam viéc theo dung thiét ké va 16p chng
chay khong anh hudng dén chat lu’O’ng san pham chay cua liéu hanh trinh.

- Pong co hanh trinh ¢6 thdi gian 1am viée dai, v6i cac loai thubc phong khac nhau co dic
tinh nhiét khac nhau, vi thé can phai nghién ctru dic tinh nhiét cua dong co tir 46 bd sung
phuong an bao vé nhiét phu hop.
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ABSTRACT
Studying the possibility of making CT cruise dose by domestic technology

The CT missile is a close-range guided anti-tank missile. The CT cruise engine has two
main tasks: generating thrust to maintain the cruise speed of the rocket; extract a part of
the combustion product into the rudder to control the missile. This paper presents
research results on the possibility of using a type of propellant that has been produced
stably by domestic technology (RSI propellant) to design a CT cruise dose that meets the
set requirements. From the calculation and analysis results, the article makes
recommendations on the use of this propellant to design CT cruise dose.

Keywords: Cruise dose; Missile CT; Anti-tank missile.
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