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TOM TAT 

Bdi bdo tap trung nghien cuu cdc logi nhien lieu ran da duoc sdn xudt a trong nu&c de tien 
hdnh xem xet, ddnh gid khd ndng thay the cho dong co phong A87. Nghiin cuu, tinh todn kit cdu 
cda lieu phong mod trin co sa cong nghe che tgo lieu phong thuc te, lam co so cho viec tinh todn 
thiet ki dong ca phong tin lua 87 phu hap vai dieu kiin cong nghi trong nuoc. 

Tir khoa: Lieu phong, luc day, dp sudt, toe do ehdy, xung luc ddy... 

ABSTRACT 

The article focused on the types of solid fuels which was manufactured domestically to 
conduct a review and evaluate alternative possibilities for A87 rocket motor launchers. Research 
and calculate new structural dose based on the basis of the actual manufacturing technology, as the 
basis for the study and calculate the design of 87 rocket motor launchers in line with the domestic 
technological conditions. 

Keywords: Launching dose, thrush, pressure, fire speed, pulse propulsion... 

1. TIM HIEU D O N G CO PHONG A87 

Ddng CO phdng A87 la ddng co nhien 
heu ran ed tac dung dd day tdn lua ra khdi dng 
phdng vdi tdc dp ban dau va van tdc gdc cin 
thidt ddng thai mdi chay cho ddng co hanh 
trinh. 

Dgng CO dugc eau tao tu hudng ddt, 
ttong do CO heu phdng phdng 9X196M, bp 
mdi va cum nap ddng co. Ngoai ra, dd dam 
bao cho hoat ddng, ddng ea cdn dugc gSn cac 
ehi tiet nhu day din didn, tidp didm... 

Hinh 1. Cdu tgo dong ca phong 

Vd ddng CO (1) la than bang thep 
30XrCA, mdt diu cd dang hinh eiu, ttdn dmh 
chdm cau han gan eae mau ciing va cac dng 
ren dd gin vol dng tru (10) diing dd mdi chay 
ddng CO hanh trinh va gan cae day din (12) 
cung tiep diem. Dau phia sau dugc gia edng'^ 
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de ghep ren voi cym nap gom mdt nSp kim 
loai 30XrCA, trong dat kh6i ep tir 115-121 tao 
kich thuac va hinh dang cho 6 loa phut. LiSu 
phong BMC 9XI96M (4) ducjc c6 djnh trong 
bu6ng d6t. 

Dgng CO phong co cac yeu cku chidn ky 
thuat ca ban sau: 

- Van tac roi 6ng phong (m/s); 29 - 31 
- van t6c goc (v6ng/s): 15-20 
- Thai gian lam viec (s): 0,065. 
- Tdng xung Ivtc diy (Kgs): 26. 
- Ap suit Idn nhat 0CG/cm )̂: 175. 

2. TIM Hifu CAC LOAI NHlfiN LIEU 
TRONG Nirdc 

Hien my, d trong nuoc da co nha may 
san xuat iiSu ph6ng dugc dinh hmh voi cac 
hinh dang vi kich thudc khac nhau nhu: LiSu 
ph6ng hmh dai, hmh cSu va hinh 6ng. 

Bdngl Thinhph&i, ly hoa cOa mot so logi Hiu phdng 

Tir khao sat cac loai liSu ph6ng, chung 
ta chgn liSu phong RSI-12M la nhien Heu thay 
the cho ddng ca phong A87. Day la loai lilu 
phong dua tren nSn thu6c phong baUstic co 
nhihig uu diem sau: 

- Cac thanh phin liSu phong phu hgp dS 
sir dung doi vdi ddng ca phong; 

- Quy trmh cdng nghe chd tao lidu phdng 
d trong nude; 

- Bao dam ngudn vat lidu trong nude va 
gia thanh re. 

Dac trung thu^t phdng eia thudc phdng 
RSI-12M: 

- Mat dp lidu phdng p^ (kg/m'): 1600. 
- Luc lidu phdng f̂  (KG.m/kg): 104.000. 
- Xung lugng don vi cua luc diy I (N.s/kg)-
2200 
- He sd tdc dp chiy don vi u (m/s/Pa')-
0,02282. 
- Chi sd mu doan nhidt K: 1,25 
- Chi sd mu v: 0,7 
-Hdsdkj(l/K): 0,0015 

3. TINH TOAN THAY THE LIEU PHONG 
BANG NHIEN LIEU TRONG NlTdC 

3.1. Tinh khoi lirpng liiu phong 

Khdi lugng lidu phdng dugc xac dinh 
gan dung tir bidu thiic Xidnkopski: 

v,=0,92I,.hi(l+^) 

10.^ - Khdi lugng cua lidu phdng (kg). 
Tinh toan: 
Thdng sd: 
- Khdi lugngkdt ciu ten Ilia Mj = 10,445 (kg). 
- Xung lugng luc diy I, = 2200 -i- 2400 

(N.s/kg). 
- Sa tde ban diu v„ = 29 -H 31 (m/s). 
Kdt qua: 
Chgn v„=29m/s,I, =2200 
tMc0j=0,1514(kg) 

<*.*«"> OWgWpWB 

(1) 

Hinh 2. Quan he m^ =f(v^ I) 
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3.2. Tinh bd day chay li lu phong 

Gia thidt tdn lua chuydn ddng trong dng 
phdng la chuydn ddng nhanh dan deu, khi dd 
bd day chay cua lidu thudc cd dang: 

2 ^ = 2a? , = 2 a i / . ' ' y „ / v „ (2) 

Tinh toan: 
Thdng sd: 
- Apsu8tlamvidcd§ngcap=158,68.10= (Pa). 
- Chieu dai dng phdng 1̂ , = 1,699 (m). 
- Tdc dd chay u, = 0,2282 (m/s/Pa'). 
- f i e sak^ = 0,65. 
Kdt qua: 
Chgn v, = 29m/s thi 2 = 0,0028 (m). 

Hinh 3. Quan he 2 ,̂ '/(v^p) 

3.3. Tinh cac tham so cdn l^i ciia lieu phong 

Lidu phdng gdm nhidu thanh hinh dng 1 
Id cd cac tham sd kich thudc nhu hinh 4. 

- He sd didn diy tidt didn ngang budng 
ddt s xac dinh theo cdng thiic: 

PKLPT 
(3) 

K, 

Trong do: 
Kĵ  - He sd tinh tdi su keo dai eua budng 

ddt so vdi lieu phdng, dd dam bao yen c^u kich 
thuoc lieu phdng phu hgp vdi thdng sd kdt ciu 
ddng ca. Ghpn K^ = 1,046. 

p.j. - Mat do lieu phong. ( I^m^). 

Vj^ - Thd tich budng d6t cua dpng ca 

phdng: p'^=-Z)^^L^.(m^). 

- Sd lugng thanh heu phdng n: 

„^^J&Bl_ (4) 
(4e,) '(2-£) 

Vdi D^ - Dudng kinh trong cua budng 

ddt (m). 
- Dudng kinh trong ciia budng ddt d (m): 

•Jn(2-e) 

- Duimg kinh ngoai budng ddt D (m): 

(l-e) 

- Chidu dai thanh heu phdng L (m): 

(5) 

(6) 

nti(,D'-d')pr 

- Thdng sd x6i mdn x: 

(7) 

S An7t(D + d)L tn(D + d)L (g) 

^~ F^~ tt{Dl - sDl) Dl(l-s) 

Kdt qua tinh toan: 

8=0,7637, n = 44, d = 0,0027(m), , 

D = 0,0083(m), L = 0,039(m), x = 86. 

Hinh 4. Kich thu&c thanh thuoc phdng 

Dd cd thd xep cac thanh lidu phdng vao 
trong budng ddt thi: D < Dgh. Trong dd: 
D^ = DKJ7 = 0,0635/7 = 0,0091 (m). 

Nhu vay: D = 0,0083 (m)<D i^ = 0,0091 
(m) nen cd thd xdp dugc vao trong ddng co. ®" 
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4. TTNH KIEM NGHIfM 

Tmh toan kidm nghidm bang chuong 
trinh matlap vdi cic thdngsd da tfah toan dugc 
cua thudc phdng RSI - 12M. 

Dd thi thay ddi ap suit va luc diy cua 
ddng ca phdng vdi lidu phdng RSI - 12M: 

Hinh 5. Quan hep =p(t) 

Hinh 6. Quan heR= R(t) 

Kdt qua tinh toan thu dugc: 
- Ap suit Idn nhit p ^ = 150,28.,10'Pa. 
- Luc diy Idn nhit R^^„ = 5355N. 
- Thdi gian lam vide ddng co t̂  = 0.0639s. 
- Thdi gian chay thudc phdng t̂  = 0.0603 s. 
- Tdng xung cua luc day Î  = 24,57 Kgs. 
So sanh sai lech: 

Bdng 2. So sdnh cdc tham so 

TT 

1 

2 

3 

Tham sS 

Ap suat 1cm nhit p^̂ ^ (Pa) 

Luc day Idn nhat R (N) 

Tong xung cua l\rc diy Î  (Kgs) 

BMC 9X196M 

15,4.106 

5487,5 

25,33 

RSI-12M 

150,28.105 

5355 

24,57 

Sail|chA(%) 

2,42 

2,41 

3,00 

Tu kdt qua nhan dugc d ttdn, chiing ta 
thay cac thdng sd lam vide co ban cua ddng eo 
phdng khi dung lieu phdng moi tuang duong 
vdi hdu phong nguyen gdc. Do do, lidu phdng 
moi duge thiet ke thda man cac ydu cau vd 
chidn ky thuat dat ra. 

5. KET LUAN 

Cac ket qua tinh toan cd thd khang dinh: 
Vide thay th^ nhien lieu thudc phdng BMC 
bing nhidn lieu thu^c phdng RSI - 12M cho 
ddng CO phong dam bao ddng ca boat ddng 
tdt.<» 

Ngay nhan bai: 12/01/2017 
Ngay phan bidn: 15/02/2017 

Bai bao da gjai qt^dt eac ndi dung chinh sau: Tai lieu tham khao: 

- Khao sat mlu DCP thuc td va thanh lap 
eae thdng sd chidn ky thuyit vd DCP A87 - Igia. 

- Khao sat cac loai thudc phdng san xuit 
ttong nuoc va lua chgn thudc phong thay thd. 

- Xay dung mo hhih va chugng trinh tmh 
toan cac thdng s6 kdt ciu hiu phong. 
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