Tén liva & Thiét bi bay

MOT VAI KET QUA THUC NGHIEM KEO DAI THOI GIAN CHAY
CUA NHIEN LIEU RAN TRONG PONG CO TEN LUA
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Tom tdit: Bai bao trinh bay mot so  két qua thuc nghi¢mkéo dai thoi gian chdy
cua nhién li¢u rin RSI-12M trong dong co' tén hia. Bang phuong phap cung cap
thém nguén néi nhiét tang bé day chay va giam ap sudt trong buong dot, thoi
gian chay tang lén dang ké. Két qua nghién cim ban ddau nay cé thé dp dung cho
thiét ké, ché tao dong co hanh trinh su dung nhién liéu rin RSI-12M.

Tir khéa: Pong co tén lira, Nhién 1iéu ran, Téc d6 chay, Thoi gian chdy.

1. PAT VAN PE
Céc thiét bj bay c6 dicu khién can phal c6 dong co hanh trinh - thoi gian lam viée dai -
dé duy tri quy dao bay cho thiét bi. Dong co hanh trinh sir dung nhién li¢u ran 1a loai dong
co don gian, gia thanh thap, pht hop véi céc thiét bi bay sir dung mot lan nhu: tén hia,
muc tiéu bay huin luyén...
Thoinhién liéu hitu co RSI-12M 14 nhién li¢u ran hinh éng, mét 15, bit chéng chay hai
mit dau, chay déng dién tir mat tru trong va mat tru ngoai (hinh 1).
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1- Bit chong chdy; 2- Nhién liéu RSI-12M
Hinh 1. Théi nhién liéu RSI-12M.

Cé 2 thoi phién liéu RSI-12M st dung cho dong co dan IM-22Y véi cac kich thudc
hinh hoc va bé day chay 2e1 = (D — d)/2 nhu sau [5] (bang 1):

Bdng 1. Mot s6 dac trung hinh dang cdc thoi nhién ligu RSI-12M.

TT D (mm) d (mm) 2e1(mm)
1 92,5 17,5 37,5
2 1025 21,5 37,5

Mot sb ket qua nghién cuu [1], [4] vé toc do chay 6n dinh cua nhién liéu rin RSI-12M
theo 4p suat san pham chay trong budng ddt duoc tong hop trong bang 2. Theo bang 2, cac
dong co su dung nhién liéu ran RSI-12M chi lam viéc 6n dinh trong diéu kién ap suat
trong budng dét 16n hon 40 bar.

Bing 2. Gid tri toc dé chdy ciia nhién liéu ran RSI-12M theo dp sudt buong dot

Ap suat (bar) Dudi 40 40 [ 50 | 60 | 70 | 80 | 90 | 100 | 110

Toc dochay | Khong chay hoac | 71 | 78 | 84 | 90 | 95 [ 10,0 [ 10,5] 11,0
(mm/s) chay khong 6n dinh
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Goi e [m], u[m/s], t [s] - 1a bé day chay, toc do chay va thoi gian chdy ciia nhién liéu
trong budng dét dong co. Ta co:

_de
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Trong di€u kién chay 6n dinh, coitoc d¢ chdy u la hang s, sau khi bién d6i (1.1) va lay
tich phan hai vé ta nhan dugc cong thirc tinh thoi gian chay cua nhién liéu trong dong co:

V6ibé day chay 2el = 37,5 mm va gia tri tdc do chay theo bang 2, tinh toan theo cong
thirc (1.2) ta thay thdi gian chay I6n nhat cia nhién liéu RSI-12M trong déng co (¢ diéu
kién ap suét buong @6t 16m hon 40 bar) nho hon 2 gidy.

Vi vay, mudn sir dung nhién liéu ran RSI-12M dé ché tao dong co c6 thoi gian lam viée
16n hon 2 gidy ching ta phai c6 giai phap ky thuat kéo dai thoi gian chdy cua nhién liéu
trong budng ddt dong co.

1.1)

2. THUC NGHIEM
2.1. Co'sé khoa hoc
Theo (1.2), de ting (kéo dai) thoi gian chay ciia li¢u nhién liéu ching ta phai:
- Tang be day chay 2el;
- Giam té¢ d6 chay u cta nhién liéu.

- Gidi phdp ting bé day chdy:

Véi licu nhién liéu rdn RSI-12M c6 didc trung hinh dang va kich thudc xac dinh thi
chung ta c6 thé ting bé day chay bing giai phap han ché bé mit chay (boc chong chay).
Hién nay, Viét Nam da lam chu cong ngh¢ boc chdong chay d6i voi nhién lidu ran hitu co
bang ngudn hrc trong nude [3].

- Gidi phdp giam toc do chay:

Theo [1] téc do chdy ctia nhién liéu rin phu thudc vao ap suat trong budng ddt ciia
dong co theo cong thic:

u=K.p" (2.1)
trong do: K - hé sb thuc nghiém phu thudc ban chét, nhiét d6 ban dau va hiéu ung chay soi
mon cua nhién liéu rén trong budng d6t;

p - 4p suat trong budng dot;
v-sb mil téc do chay phu thude ban chat nhién liu.

Theo (2 1) tc d6 chay giam khi ap suét trong budng dot dong co giam. Tuy nhién, theo
bang 2, voi nhién li¢u ran RSI-12M khi ap suét trong buong dot nho hon 40 bar thi nhlen
liu chay khéng 6n dinh hoic - khong chay. Vi vay, dé giam toc do chay, can thiét phai duy
tri nhién liéu RSI-12M chay 6n dinh trong diéu kién ap suit trong budng ddt dong co nho
hon 40 bar.

Nghién ciru ban chit vat li qua trinh chdy [6] nhan thay: sy chay cta nhién lidu ran I
su phan hity hoan toan 16p mong trén bé mat nhién liéu chuyén vao pha khi khi co da diéu
kién chay. Tur dong luc hoc phan ing hoa hoc, qua trinh chay la qua trinh phan Gng hoa
hoc séy ra trong lop méng trén bé mit chay, né phu thudc vao nhiét do tirc thoi ctiia nhién
liéu va thoi gian nung néng cua 16p nhién li¢u nay trong vung bi nung noéng. Mat khac,
g suat tiép diém do su tac dong cua ap sudt san pham chay trong buong dot len 16p
mong nhién liéu lAm pha v& cac hat, cac phan tir cia nhién liéu lam tang toc d6 phan irng
trong pha rin (ting tbc do chay).

Do d6, su chiy cua NLR 1a sy phan huy 16p mong trén bé mit chay xay ra dudi tic
dong tong hop cuia:
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- Co ning: dudi tic dong cta ap suit san phim chay trong budng ddt;

- Nhiét ning: tao ra tir phan (rng phan rd nhién liéu trong pha rin va dong nhiét truyén
tu pha khi vao pha ran. Gid tri nhiét nang phu thudc vao: ban chit nhién liéu, cuong do
trao d6i nhiét giita san pham chay va nhién li¢u, thoi gian nung néng ciia nhién ligu.

Vé mit ban chat vat Ii, diéu kién dé 1op méng trén bé mit nhién liéu bi phan huy (chay)
tao ra san phim chdy dugc thoa man bang phuong phap nay hoic phuong phap khac
nhung phai déng nhit, nghia a diéu kién nay phai 1 tong hop cua cac yéu td: nhiét do, ap
suat san pham chay trong buong dot, thoi glan nhién liéu bi nung nong

Nhu vay, ap sut san pham chay trong buong @6t chi 1a mot yéu t6 anh hudng dén qua
trinh chy cua nhién liéu rin. Nhiét ning 13 yéu t6 quyét dinh qua trinh phan tmg chay, do
d6, dé duy tri qua trinh chay cﬁa nhién liéu khi ap sudt trong buéng dot giam ching ta co
thé sir dung giai phap: cung cap ngudn ndi nhiét bén trong budng ddt dong co dam bao du
diéu kién dé nhién liéu chay 6n dinh.

2.2, Thlet Kké, che tao dong co thi nghi€ m

Tién hanh ché tao  dong co thi nghiém st dung lidu nhién liéu lién hop nhu hinh 2,
gdm: thoi nhién lidu hdn hop (vi tri 1) va thoi nhién liéu RSI-12M (vi tri 2) trong cling mot
budng dot dong co.
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Hinh 2. Dong co thi nghiém s dung liéu nhién ligu lién hop.

Dong co thi nghiém véi céc thanh phan chinh nhu sau:
1- Thoinhién li¢u ran hén hop Vi cac thong s6 co ban:
+ Thanh phan chinh cua nhién liéu: KCIO, : 42%; Mg : 36%; Cao su : 14%, cac

chat phu gia 8%;
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Hinh 3. Biéu do ap sudt-thoi gian dong co mau sir dung théi nhién lidu hon hop.
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+ Khbi luong, Kg . 0,78;

+ Bé day chdy, mm : 130;

+ Két qua nghién ctru [2], thoi nhién li¢u ran hon hop duoc ché tao va thu nghiém
dét do ap sudt trong dong co mAu cho thiy: loai nhién liéu ndy chdy 6n dinh trong
budng dot véi ap suat thap dén 0,4 bar (hinh 3).

2- Nhién liéu ran RSI-12M v&i cac thong sd chinh:

+ Khbi luong, Kg: 8,65;

+Boc chéng chay bé mit tru ngoai;

+ Be day chay 2el, mm: 75,

+ Bé mit  chay: mat try trong va hai mat dau.

3- Thanh budng dét dong co gdbm 2 16p: Lop bao vé nhiét va vo thép.

4- Khéi loa phut, v&i duong kinh tiét dién téi han cua loa phut, mm: 35.

Nguyén Iy lam viéc: Sau khi moi chay, mic di ap suat trong budng dét giam dudgi 40
bar nhung thoi nhién liéu hdn hop van chay tao ra nhiét lrong duy tri théi nhién liéu RSI-
12M chay 6n dinh trong bubng dot.

2.3. Thir nghi¢ m do ap suat lam viéc cua dong co
Thur nghiém dét va do 4 ap suat dong co thi nghiém tai truong ban theo so dd sau (hinh 4).
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Hinh 4. So do do dp sudt dong co thi nghiém.

trong so d trén:
1- Thiét bi do da ning DASIM-IPC;
2- Cam bién do ap suat:
+ Gidi han do, Bar : 0 dén 300;
+ Sai sd, % . nho hon 5;
3- Bong co thi nghiém; 4- Gia do.

3.KET QUA VA THAO LUAN

3.1. Két qua do ap suit dong co thi nghi¢m
Két qua do biéu d6 ap suat - thoi gian dong co thi nghiém (hinh 5).

3.2. So sanh, danh gia

Tir biéu dd ap sudt-thoi gian (hinh 5) cho thiy, khong tinh “pick” ap suit mdi (41,69
bar) dong co thi nghiém lam viéc on dinh & ap sudt tir 5 bar dén 15 bar.

Tir cac két qua khao sat nghién ctru céc dong co sir dung nhién liéu RSI-12M (khéng str
dung giaiphap kéo dai thoi gian chay) va két qua thir nghiém dong co sir dung giai phap
kéo dai thdi gian chay, ching ta c6 bang két qua dé so sanh sau (bdng 3).
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Hinh 5. Biéu do dp sudt-thoi gian ciia dong co thi nghiém.

Bing 3. Cic tham s6 ddc trung cia cdc loai dong co ding nhién ligu ran RSI-12M.

Loai dong co Nhién li¢u Bé day Ap sudt Thoi gian | Toc do chay
chay 2el | buodng dbt chay trung binh
(mm) (bar) (giay) (mm/giay)
Binh thuong RSI-12M 37,5 Phailén | nho hon 2 =10
hon 40
St dung giai Hon hop va
phép keo dai RSI-12M 75 5+15 10,73 = 345
thoi gian chay

Két qua trén cho thay:

- Voiviéc st dung nguén noinhiét sinh ra tr thoi nhién liéu rin hdn hop chay lién tuc
trong bu6ng d6t dong co chung ta da duy tri duoc thoi nhién liéu RSI-12M chdy on dinh &
ap suat (thap) tir 5 bar dén 20 bar.

- Bang giai phap han ché bé mit chay chiing ta da ting dugc bé day chiy cua nhién liéu
RSI-12M Ién 2 lan;

- Vi viée duy tri qué trinh chay cua nhién liéu RSI-12M ¢ ap suat thip, toc do chay
cua nhién liéu da giam gén 3 1an va dong thoi thoi gian chay (thoi gian Am viée ctia dong
co) ting én hon 5 1an (10,73 gidy);

4. KET LUAN

Tir két qua nghién ctru da din trén ddy c6 thé rat ra mot sé két luan sau:
1- Qua trinh chay cua nhién liéu ran trong dong co tén kra khéng chi phu thude vao ap suit
san pham chay trong budng d6t ma con phu thudc vao cic qua trinh nhiét 1i xay ra bén
trong bong dot dong co.
2- Két qua nghién ctru bude dau nay c6 thé ap dung dé ché tao dong co hanh trinh ding
nhién liéu rin RSI-12M vé1i thoi gian lam viéc 16n hon 10 gidy sir dung cho cac thiét bi
bay c6 diéu khién don gian nhu: tén hra ¢& nho, muc tiéu bay huan luyén,...
3- Pong co thi nghiém 1& mé hinh déng co nhién liéu rin hoat déng theo nguyén Iy mai,
c6 tinh img dung va ¥ nghia thyc tién cdn dugc nghién ciru chuyén sau va lun giai bang
cac luan ching khoa hoc.
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Loi cam on: Nghién cim nay dwoc tai tro bi Nhiém vu cdp Bé Quoc phong: Nghién

ciru, thiét ké, ché tao dong co hanh trinh ding thuéc phong keo RSI-12M [2].

[1].
[2].

[3]

[4].

[5].
[6].
[7].
[8].
[9].

TAI LIEU THAM KHAO

Pham Thé Phiét, “Ly thuyét déng co tén him,” Hoc vién KTQS (1995).

Thuyét minh nhiém vu KHCN cip Bo Qudc phong, “Nghién ciu, thiét ké, ché tao
déng co hanh trinh ding thuéc phong keo RSI-12M, ” Vién Tén lira (2013).

Béo cao tong két dé tai cip TT KHKT&CNQS, “Nghién citu ché tao vt liéu va cong
nghé chong chéy cho nhién liéu rin sir dung trong mot sé loai tén hia ¢&nhé,” Vién
Hoa hoc - Vat li¢u (2005).

bang Hong Trién, Luén an tién siky thuat, “Nghién cuu xdc dinh quy ludt téc do
chdy ciia nhién liéu ran n hia trén co sé do dic tuyén lam viéc ciia dong co mau”’
Vién Khoa hoc va Cong nghé quén su (2009).

Ngo Vian Giao, “Tinh chat thuéc phéng va nhién liéu tén lira”, Hoc vién K§ thuat
quan su (2005).

P.E. Copkuny, “I'azomepmoouHamuka pakemuuix oOsueamenell HA MEepooM
monauee,” Hayka. Mocksa (1967).

A.b3empnosru, O.U.Jletinynckuit, B.B.JIopoBmu, “Teopus wuecmayuonapnozo
eopenus nopoxa,”’ Hayka. Mocksa (1975).

b.B.HoBoxwunos, “Hecmayuonaproe 2openue meépovix pakemuvix monius,” Hayka.
Mocksa (1973).

Oleg Ya.Romanov, “Unsteady Burning of Solid Propellant,” J. of Propulsion, Vol.
15, No. 6 (1999), pp. 823-837.

[10].M. W. Beckstead, “Solid propellant combustion mechanisms and flame structure,”

Pure&Appl. Chem., Vol. 65, No. 2 (1993), pp. 297-307.
ABSTRACT

SOME EXPERIMENTAL RESULTS OF EXTENDING THE BURNING TIMES
OF SOLID-PROPELLANT IN ROCKET MOTORS

This paper presents some experimental results of extending the burning times of
solid propellant RS1-12M in rocket motor. By the method of providing more internal
heat source, increasing the buming thickness and reducing the pressure in the
combustion chamber, the burning times has been increased significantly. The initial
results may be applied to the design, manufacture the cruise motor using solid
propellant RS1-12M.

Keywords: Rocket motors, Solid propellant, Burning rate, Burning times.
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