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NGHIEN CUPU THAY THE NHIEN LIEU
CHO DONG CO PHONG A87

RESEARCH OF ALTERNATIVE FUEL FOR A87 ROCKET MOTOR LAUNCHER

TS. Poin Tric Lujt!, KS. Nguyén Trong Tién?
"Khoa Co khi, Hoc vién K§ thudt Quin su
?Hg¢ 5 - Hoc vién K§ thuit Quan sy

TOM TAT

Bdi bdo tdp trung nghién ciru céc logi nhién liéu riin di duoc sén xudt & trong nutée 48 tién
hanh xem xét, dank gid khé nang thay thé cho dong co phong A87. Nghién citu, tink todn két céu
ciia liéu phing méi trén co 56 cong nghé ché tgo lidu phong thc 1, lam co sé cho vige tinh todn
thiét ké dong cor phong tén hiza 87 phit hop voi diéu kién céng nghé trong nude.

Tir khéa: Lidu phong, luc ddy, ép sudt, tée dp chay, xung hrc dzi}...
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 BONG CO PHONG A87

Pdng co phong AB7 1a dong co nhién
ligu rdn co téc dung d diy tén Ia ra kbéi éng
phéng véi tde d6 ban diu va van te géc cin
thiét ddng théi mdi chay cho déng co hanh
trinh.

Hinh 1. Cdu tgo ddng co phong

) i L Vo6 dong co (1) 13 thin bing thép
Bong co droc cau tao tir budng dot, 30XT'CA, mt dau c6 dang hinh cAu, trén dinh

trong dé c6 liéll phéng phéng 9X196M, bo chém cau hin gan céc méu cimg va céc éng
moi va cym ndp dong co. Ngodi ra, d¢ dam ren &8 gén véi dng tru (10) ding dé méi chay
bio cho hoat ddng, d6ng co con duge gin cac d6ng co hanh trinh va gin céc day din (12)
chi tiét nhu day dén dién, tiép diém. .. cilng tiép diém. Déu phia sau dwgc gia cong™®
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dé ghép ren véi cum nfp 26m mét ndp kim
loai 30XT'CA, trong d4t khoi ép tir 115-129 tao
kich thuéc va hinh dang cho 6 loa phut. Liéu
phong BMC 9X196M (4) dugc cé dinh trong
bubng dét.

Pong co phéng c6 céc yéu ciu chién ky
thudt co ban sau;

- Vin tée o éng phéong (mfs): 29 -31
- Vin tbe goc (vong/s): 1520

- Thei gian lam vige (s): 0,065.

- Téng xung lyc déy (Kgs): 26.

- Ap suit In nhét (KG/em?): 175.

2. TIM HIEU CAC LOAI NHIEN LIEU
TRONG NUGC

Hién nay, & trong nuée da cé nha may
sin xuit lidu phéng dwoc dinh hinh véi cic
hinh dang v kich thuéc khc nhau nhr: Lidu
phéng hinh dai, hinh cdu va hinh éng,

Béng 1. Thank phéin, I héa cria mgt s6 loai liéu phong
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Tir khdo sat cc loai lidu phong, ching
ta chon liéu phéng RSI-12M 14 nhién Ligu thay
thé cho ddng co phéng A87. Day 14 loai lidu
phéng dua trén nén thuc phéng balistic co
nhimg wu diém sau:

L

- Céc thinh phin liéu phong phi hop dé
sit dung ddi véi dong co phong;

- Quy trinh c6ng ngh¢ ché tao lidu phong
& trong mrgc;

- Bio dam ngudn vét lidu trong mréc va
gid thanh 8.
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Bjc trung thut phéng cda thubc phong
RSI - 12M:

- Mt d Liéu phéng p., (ke/m®): 1600.

- Luc liéu phéng f, (KG.m/kg): 104.000.

- Xung hrong don vi cia lyc diy I, (N.s/kg):
2200

- Hg sb tbe d6 chiy dom vi o, (m/s/Pay):
0,02282.

- Chi s6 mii doan nhiét K: 1,25

- Chi s mii v: 0,7

-Heé sbk, (1/K): 0,005

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

3.1, Tinh khdi wong liéu phong

Khdi hrong lidu phéng duoe xdc dinh
gan diing tix bidu thirc Xidnkopski:

v,=0,921 .In (1+p) (63}

B0, ‘

@, - Khéi lugng cia lidu phong (kg).

Tinh toén:

Théng s:

-Khéi luqngkétcéntégl&al\/lk= 10,445 (kg).

- Xung hrong luc diy 1, = 2200 + 2400
Nskg).

- S0 toc ban dau Vo= 29 +31 (m/s).

Ket qua: -

Chon Vo= 2%m/s, L =2200

thi 0, =0,1514 (ke)
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Hink 2. Quan hé w,, =S, 1)
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3.2, Tinh b day chdy lidu phéng

Gia thiét tén kira chuyén dong trong ong
phbng 13 chuyén déng nhanh din ddu, khi 86
bé day chéy ciia lidu thubc cb dang:

26, =2ut, = 2u,p"k Jo /v, @

Tinh todn:

Théng sb:

- Ap sufittam viéc dng corp=158,68.10° (Pa).

- Chidy daj éng phéng 1,= 1,699 (m).

- Thc dd chay u, = 0,2282 (m/s/Pa’).
-Hesdk =0, 65

Két qué:

Chon v, = 29m/s thi 2| = 0,0028 (m).
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Hinh 3. Quan hé 2,, = fiv,p)
3.3. Tinh cdc tham sb cdn lai ciia lidu phéng

Liu phéng gdm nhiéy thanh hinh éng 1
18 ¢6 céc tham 6 kich thuéc nhu hinh 4.
- Hé sb dién diy tiét dién ngang budng
bt ¢ xéc dinh theo cong thirc:
Swtolpr _ 0¥
- Lot . 3
Felp, Ve @
K,

L

Pr

Trong d6:

KL Hg 56 tinh 161 sw kéo dai cia budng
46t so véi lidu phong, 48 dam bao yéu clu k1ch
thude lidu phong phit hgp véi thong & Kkét chu
dong co. Chon K| = 1,046.
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p, - Matdo lidu phéng. (kg/m’)
A - Thé tich budng ddt cia dong oo

phong: v, =§D}LK {m).
- S6 Tugng thanh Tiéu phong n:
__ (Deay @)
(4e)'(2-¢)
Véi D, - Budng kinh trong ciia budng

&bt (m). o
- Pudng kinh trong ctia budng d6t d (m):

= D(l-2) )
Jn2-8)
- Dudng kinh ngodi bubng dét D (m):
d
“i-n ©®

- Chidu dai thanh lidu phong L (m):
e
L= na(D? —d*)p, M
- Théng s6 x6i mon y:
S _4nn(D+d)b 4D+l ()
YR T HDI-eD)  Dil-g)
Két qua tinh toan:

e=0,7637, n=44, d = 0,0027(m), -
D =0,0083(m}, L= 0,039(m), = 86.

Hink 4. Kich thude thanh thude phong

Dé ¢6 thé xép cac thanh lidu phéng vao
trong budng a6t thi: D < Dgh. Trong 46:
D, = DK/7 = 0,0635/7 = 0,0091 (m).

Nbu viy: D = 0,0083 (m) < D,, =0,0091
() nén o thé xép duoe vao trong d@ng co. T
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4. TINH KIEM NGHIEM

Tinh toén kidm ngh{ém bflng chuong
trinth matlap v&i cac théngso di tinh toan duge
ciia thude phong RSI - 12M.

S th thay b1 4p sudt va hrc day cia
d6ng co phong véi liéu phong RSI - 12M:

PR —_ S

RSE-12M

BMC 5X196M

Hinh 5. Quan ké p = p(t)

RSI-12M

BMC 9X196M

Hinh 6. Quan hé R = R(®)

Két qué tinh toan thu duoc:

- Ap sufit 16m nhat Ppex = 150,28.,10°Pa,
- Lyc diy 16n nhét Row™ =5355N.

- Théi gian lam viéc dong cot =0.0639s.
- Thoi gian chéy thude phong t,( 0.0603s,
- Téng xung ctia Iuc ddy [, =24,57 Kgs.
So sanh sai léch:

Bang 2. So sémh cdc tham s

TT Tham s& BMC 9X196M RSI-12M Sai lich A(%)
i Ap suétlénnhétp _(Pa) 15,4.106 150,28.105 2,42
2 Lyc ddy lén nhdt R (N) 5487,5 5355 241
3 Téng xung cia lyc déy I (Kgs) 25,33 24,57 3,00

Tir két qua nhdn duge & trén, chimg ta
thity céc thdng sb lam viée co bén cila déng co
phong khi dung lidu phong mei twong duong
voi lidu phong nguyén ghc. Do 46, lidu phoug
méi duge thiét ké thoa man céc yéu ciu v
chién k¥ thuat dit ra.

5. KET LUAN
Biii bio d gidi quy&t cc ndi dung chinh sau:

- Khio st méuDCP thuc té va thanh 1p
céc thong sb chién k¥ thuat v& DPCP A7 — Igla

- Khéa st cac loai thube phong sén xudt
trong nuéc va lya chon thudc phéng thay thé.

- Xayﬂlmg mé hinh va chuong trinh tinh
todn céc thong sb két chu lidu phéng.
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Céc két qua tinh todn c6 thé khing dinh:
Viéc thay thé nhién ligu thubc phong BMC
bang nhién lidu thufc phéng RSI - 12M cho
déng co phéng dim bao dong co hoat dong
'Dt oo
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