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TOM TAT
Bai bdo {rin@ bay két qua nghién ciru anh hirong cia ham legng xiic tac chay (chi (1l) oxit, chi

salixylat) den toc do chay cua thuoc phong ballistit mac RSI. Ket qua nghién ciru thyc nghiém thu
dwogc mdu thuéc phéng khi sir dung 1,5% h¢ hén hop xiic tac chay chi oxit va chi salixylat (theo ty
16 vé khoi lwong 2:1 twong iimg) toc do chay trong khoang dp sudt AP=4+10 MPa tang cao nhat
(toc dé chay tai 10 MPa, U=12,15 mm/s) va hé sé mii v phu thugc toc do chay theo ap sudt lhap
nhat (v=0,36), c6 thé dung thay thé cho hé xiic tac chay don chi (I1) oxit dé cdi thién, ndng cao toc
dé chay ciia cdc logi thuoc phong ballistit mdc RSI sir dung trong hé thong phdo, tén lira, liéu
phong ngu 10i,... hién nay.
Tir khoa: Thudc phéng ballistit; Thudc phéng RSI; Téc do chay; X(c tac chay.

1. MO PAU

Thudc phong ballistit 13 hé rin dong nhit gdm nhiéu ciu tir, c6 kha ning chay ma khong can
c6 su tham gia cua oxi bén ngoai, khi chdy tao ra nhiét lugng va lugng san phém khi 16n. Nhiét
luong va san pham khi nay duoc st dung lam ngudn nang luong chuyén dong cia dau dan, dan
phan Iyc va tén Itra [1]. V& co ban quy ludt chay cua thudc phong balistit theo quy luat 16p bé mat
song song [2-4]. Pay 1a qua trinh Iy hoa hoc phirc tap, xay ra su chuyén hoa chét rin thanh cic san
pham khi, ¢6 nhiét d6 cao (dén 3000 °C) [5-6].

Ham phy thudc ciia tbc do chay theo ap suat U(p) ngoai phu thude vao ban chat thanh phan cua
thudc phong con phu thude vao khoang ap suat dién ra sy chdy. Thong thuong, trong ki thuat tén
Itra (dan phan lyc) ham phu thudc U(p) duoc biéu dién biang ham mii v [6]:

U(p) = Bu.p’ 1)
Thuec té, khoang ap suit tir 2 MPa dén 15 MPa duoc cho 1a khoang dic trung dbi voi cac loai
dong co phan luc. Su phu thudc cua tdc do chay vao ap suit v dbi v6i thube phong ballistit khong
¢6 xuc tac chay khoang 0,6 dén 0,8 [6].
bé dam bao Umg dung dugc trong thyc té cho cac loai dan phan lyc (thudc phong ballistit),
mong mudn cta cac nha nghién ciru 1a toe d6 chay phai dat y€u cau (tuy timg loai) va h¢ s mii v
thap nhat. Mot trong cac cach diéu chinh tdc do chay va hé sé mil v thun tién va t6i wu nhat 1a
dua xtc tac chay vao thuoc phong. Nghién ctru anh huong cua xitc tac chay dén quy luat chay cua
thudc phong co y nghia rat quan trong, tur d6 cho phép diéu chinh téc d6 chay u va giam thiéu su
phu thudc ctia nd vao ap suat p va nhiét ¢ chay ban dau (To) [5-6].

Hién nay, cac nghién ctru vé quy luét téc do chdy cua thubc phong ballistit hai gbc ning lugng
(nitroxenlulo, nitroglyxerin) da dugc dé cap kha nhiéu [5-6]. Tuy nhién, vi€c xdc 1ap hé xtc tac chay
t6i wu cho timg thanh phan thudc phéng cu thé ciing van con la dbi tuong nghién ctru cho cac nha
khoa hoc. O trong nudc, di c6 mot sd cong trinh nghién ctru Ve anh hudng xtc tac chay khac nhau
dén toc do chdy cua thudc phong ballistit hai goc nhung chi yéu chi tap trung khao sat toc do chay
& mot ap suat cu thé ma chura nghién ctru siu vé quy | luat chdy tai cac p suét khac nhau.

Phu gia toc do chay thudc phong ballistit 2 gdc co nhiét lugng chay trung binh (700+900
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Kcal/kg) thuong duge sir dung nhu chi oxit, chi phtalat, chi salixylat hodc cac oxit va cac mubi
cua kim loai ¢6 hoa tri thay d6i. Thanh phan hoéa hoc mét s6 mac thuoc phong keo co nhiét lugng

chay trung binh dugc trinh bay trong bang 1.
Bing 1. Thanh phan héa hoc va chi tiéu nang lwong, thudt phong ciia mét sé loai thuoc phong
keo co nhiét luong chdy trung binh.

. " Ky hiéu mac thuoc phon
T Thanh phan, (%) HAT-3| H | HM-2 PCI/I-lZI? PIg{,Z[CI/I JICH
1 |Nitroxenlulo 55,5 | 56,5| 535 55,5 58,0 58,5
2 |Nitroglyxerin 265 [28,0]| 27,0 27,0 16,5 -
3 |Nitrodiglycol - - - - 15,0 36,0
4 |Xentralit 3,0 3,0 - 3,0 3,0 2,0
5 |Dinitrotoluen 9,0 11,0 | 15,0 11,0 40 -
6 |Dibutylphtalat 4,5 - - - - -
7 |Vazolin 1,0 20 | 1,0 1,0 1,0 1,0
8 |Magie oxit - - 2,0 - - -
9 |Chi oxit - - - 1,0 1,0 1,0
10 |CaCOs - - - 1,0 1,0 1,0
11 [Ham am 0,5 05| 05 0,5 0,5 0,5
12 |Nhiét lugng chay, Kcal/kg 765 | 870 | 870 850 835 820
13 |Thé tich khi, I/kg 1000 | 980 | 980 960 835 -
14 |Nhiét d6 chay, K 2600 |2900| 2900 2800 - -
15 |Luc thudc phong, T.m/kg 98 106 | 106 104 - -
16 |Téc do chay & 10 MPa, mm/s - 10 | 10,5 12,0 10,5 10,5

Theo tai liéu nghién ctru [7], khi thém dén 3,0% xtic tac chay chi oxit (co dién tich bé mit S =
3500 cm?/g) vao thudc phong H, téc do chay cia mau thude dat 11,0 mm/s & ap suat 10 MPa va hé
s6 phu thudc cua tde do chay vao ap sudt v=0,14 (¢ 3+10 MPa), con khi thém hé xtic tic chay hdn
hop 2,0% chi salixylat va 2,0% dong salixylat vao thudc phong hai gbc c6 nhiét lugng chay xap xi
950 Kcal/kg, tbe d6 chay cua thudc phong ting tir 9,2 mmy/s dén 14,3 mm/s & 4p suit 10 MPa.

Vi cong trinh nghién ctru trong nude da nghién ctru quy luat chay tai cac ap suat khac nhau
dbi v6i thude phong ballistit hai goc ¢ nhiét lugng chay cao (> 1000 Kcal/kg), khi sir dung hé
xuc tac chay hon hop: 1,57% chi salixylat + 1,57% dong salixylat bazo + 1,26% cacbon, toc do
chay tang 1én t6i 72,5% & 10 MPa va hé sb mii v giam tir 0,67 xubng con 0,30 (so v6i mau khong
xuc tac).

Trong diéu kién ngudn vt tu, nguyén liéu dau sir dung trong nudc, nhiéu loai thudc phong
ballistit 2 gbc c6 nhiét lugng chay trung binh véi viée sir dung cing don thanh phan céng b theo
tai liéu va khao sat miu cia Nga, két qua tdc do chay cta cac loai thudc phong ché tao trong nude
& céac ap sudt chay khac nhau thuc té thap hon so véi tai lidu va mau khao sat. Didu d6 duoc thé
hién 13 rang dbi voi thude phong ballistit mac RSI sir dung chi oxit 1am xtc tac chay. Theo tai liéu
trong nudc, véi thude phong RSI duoc nghién ciru, ché tao trong nude véi nhiét lwong chay
(842+858) Kcal/kg co toc do chay (10,8+11,3) mm/s & 10 MPa, trong khi d6, theo khao sat va tai
lidu cong bd [7] toc do chay dat (11,6+12,0) mm/s va hé s phu thudc te do chay vao ap sudtv =
0,41. Vi vdy, viéc nghién clru cdc loai xtc tac chay dé cai thién, nang cao toc do chdy va giam hé
s6 mil v ddi véi he thuoc phong RSI str dung trong hé thong phdo, tén lua, lidu phong ngur 16i,..
trén co s tan dung ngudn nguyén vat lidu trong nude 13 van dé cip thiét va kha thi.

Trong gidi han bai bao nay trinh bay mot s két qua chinh trong nghién ctru anh huéng ctia xtic
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tac chay chi (II) oxit va chi salixylat dén téc dd chay cta thuéc phong ballistit trén co s¢ RSI thong
qua cac ham phu thudc U(p), z(p) va hé so phu thudc ap suat vao toc do chay v.

2. THUC NGHIEM

2.1. Vit tu, hoa chit

- Nitroxenlulo (NC): ham lugng N, %: 11,96; ham lugng tro, %: <0,5; xuét xir: Viét Nam.

- Nitroglyxerin (NG): d6 an dinh Abel & 72°C, phut, khong nho hon: 30; do pH: 7+9; Xuét X
Viét Nam.

- Xentralit 2: Ham am, %, khong 16n hon 0,5; ham lugng anilin, %: 0,26; Xuét xu: Trung Quéc.

- Dinitrotoluen (DNT): Tinh thé mau vang; ham lugng MNT, %: < 1,0; ham luong tro, %:
<0,04; Xuat xtr: Viét Nam.

- Vazolin: Ham lugng céc chét bay hoi, %, khong 16n hon: 0,5; xuat xir: Trung Qudc.

- K&m stearat: Ham am, %, khong 16n hon: 2,0; XUAt XU Trung Quéc.

- Chi oxit (PbO): Bo6t mau doé nhat, o tinh khiét, %: > 99,5; C& hat trung binh, um: <250; Xuét
xtr: Trung Qudc.

- Canxi cacbonat (CaCOs): Bot mau trang, do tinh khiét, %: > 99,5; xuit xt: Trung Qudc.

- Chi salixylat (PbSal): Ham lugng chi, %: 59,1+60,3; ham luqng hao hut khi séy, %: <0,5;
ham lugng tan trong nudc, %: < 1,3; Co hat trung binh, pm: < 50; xuat xu: Vién T ché tao.

2.2. Phwong phap nghién ciru

- Két hop gilta nghién ctru ly thuyét va thuc nghiém. Nghién ciru lya chon thanh phan va cong
nghé ché tao mau thudc phong trong phong thi nghiém.

- St dung p}lan mg:m Real, k@t hop str dung bang gia tri hé s6 nhiét-hoa p cac chat héa hoc
trong thanh phan thuoc phong dé tinh todn cdc thong so thuat phong, ning luong, lwa chon cac
thong s6 phu hop trude khi tién hanh tron mau. Cac chat chi oxit, k&m stearat 14 nhirng chat c6
nhiét d6 phan hiy cao hodc sir dung & ty 1¢ rat nhd, do do, cé thé dugc bd qua.

Cong thirc tinh nhiét Iugng Qy = Y ni.Bi

Trong d6: ni- Thanh phan chat i trong thudc phong;

Bi- Hé s6 nhiét hoa chét i trong thudc phong.
- Phuong phép do dac:
+ Nhiét lugng chay Qv: Xéc dinh theo ti€u chuén TCVN/QS 889:2019.
+ Toc d6 chay ¢ ap suét khong doi: Xac dinh theo tiéu chuan TCVN/QS 888:2019.
+ Xac dinh khoi lugng riéng thuoc phong theo TQSA 1282:2006.
+ Xac dinh ham lugng NG, DNT, xentralit theo TCVN/QS 755:2013.
+ Xac dinh ham [uo'ng Vazor!in theo 31 TC 110:2001.
+ Xéc dinh ham am cua thuoc phong theo TQSA 1275:2006.
+ Do an dinh héa hoc bang phuong phap ap ké TCVN/QS 629:2016.

- Phuong trinh quy luat tbc do chay: Ham phu thudc cua tép do chay theo ap suat U(p) duoc
biéu dién bang ham mil theo phuong trinh (1). Trong do6, hé¢ s6 By va hé s6 mi v duge xac dinh
thong qua nhap so6 li€u toc dd chdy tai cac ap suat chay khac nhau trén phén mém Origin 2021.

- Hiéu qua xuc tac chdy duge danh gia thong qua dai lugng Z(p), laty so giita tc do chay cua
mau chira xuc tac chay so voi méu nén (khong chira xtc tac chay) tai ap suat tvong tmg. Dai lugng
Z(p) duoc biéu thi bang cong thirc:

Z(p) = U(p)/Uo(p) )
Trong do, U(p) la toc do chay cua mau chira xuc tac chdy tai ap suat P, mm/s; Uo(p) 1a toc do
chay ctia miu nén tai 4p suat P, mmy/s.
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- Ché tao mAu trong phong thi nghiém: cac miu thudc phong duoc tron, cén‘theo cong nghé
ché tao thuoc phong keo va duoc ép thanh timg théi c6 duong kinh 7% mm, chiéu dai 80*%° mm
dang dac.

3. KET QUA VA THAO LUAN
3.1. Tinh toan, xic 1ap don thanh phin va ché thir cic miu thudc phéng

Trén co sé thanh phan hoa hoc cua thudc phéong ballistit mac RSI, nhom nghién ctru da tién
hanh tinh toan, xdc 1ap don thanh phan theo cac phuong an sir dung chi oxit, chi salixylat va hon
hop cua chiing 1am xuc tac chay. Nhom nghién ciru thiét ke, lwa chon 05 don thanh phan gom: MO
(khong chira xuc tac chay); M1, M2 va M3 (xuc tac chay chi oxit theo ty léNI,O%, 1,2% va 1,5%
twong tmg), M4 (1,5% xUc tac chay chi salixylat), M5 (1,5% xtic tdc chay hon hop chi oxit va chi
salixylat theo ty 1¢ vé khoi lugng 2:1) theo bang 2 d¢ ché tao mau trong phong thi nghiém. Ham
luong phu gia 6n dinh chay (CaCOs) cua cac mau déu nhu nhau (1,0%).

Bdng 2. Pon thanh phan tinh toan cac mau thuoc phong keo ballistit ché tgo.

TT Thanh phin bVT MO M1 M2 M3 M4 M5
1 | Nitroxenlulo % 56,8 | 56,3 | 56,2 | 56,0 | 56,0 | 56,0
2 | Nitroglyxerin % 285 | 28,2 | 28,1 | 28,0 | 28,0 | 28,0
3 | Dinitrotoluen % 9,2 9,0 9,0 9,0 9,0 9,0
4 | Xentralit s6 2 % 3,0 3,0 3,0 3,0 3,0 3,0
5 | Vazolin % 1,0 1,0 1,0 1,0 1,0 1,0
6 | Chi oxit % - 1,0 1,2 15 - 1,0
7 | Chi salixylat % - - - - 15 0,5
8 | CaCOs; % 1,0 1,0 1,0 1,0 1,0 1,0
9 | Am % 05 | 05 | 05 | 05 | 05 | 05
10 | Strearat kém % 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05
11 | Nhiét luong chay tinh toan, Q« | Kcal/kg | 883,8 | 873,5 | 870,7 | 866,8 | 860,9 | 864,9

Cac mﬁq thudc phong duoc tron nitromas, can keo hoa va ép tao thoi theo quy trinh cong ngh¢
ché tao thudc phong keo ballistit trong phong thi nghi¢ém theo so do hinh 1.

|Nitrog1yxerin | | Xentralit - IT | | Dinitrotoluen | | Vazolin | | Strearat kém |
h 4 l
| Nitroxenlulo | | Hén hop nhii trong | | Néuchay |

I
PbO, PbSal, CaCOs

! —

Tron nitromas <—| Hon hop huyén phu ran |

v —
| Céan keo hoa |—> Ep tao mau

Hinh 1. So do tién trinh céng nghé ché tao mau thuéc phéng ballistit trong phong thi nghiém.
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3.2. Pic trung Iy héa ciia cac miu thudc phéng ballistit
Két qua xac dinh mot s6 chi tiéu Iy hoa ciia cac mau thude phong ballistit ché tao nhu: nhiét
lugng chay, mat d6 va do an dinh hoa hoc, dugc thé hién theo bang 3.
Bdang 3. Két qua xdc dinh chi tiéu Iy hda cia cac mau thuéc phong ballistit ché tao.

TT | Miu thanh | Nhiét lugng chay do dac Mét d, | Do an dinh héa hec bang
phan Quo, Kcal/kg g/cm?® phwong phap ap ke T. =
7h, mmHg
1 MO 872,5 1,582 48
2 M1 864,6 1,589 40
3 M2 862,4 1,590 41
4 M3 857,5 1,592 43
5 M4 852,3 1,598 45
6 M5 855,8 1,597 46

Tir két qua nhan duoc & bang 3 cho thiy, khi thém lugng xuc tac chy chi oxit (h¢ s nhiét hoa
p=0 cal/%) va chi salixylat (h¢ s6 nhiét hoa f=-5 cal/%) tang tir 0% (mau MO) dén 1,5% (mau M4,
M35), nhiét luong chay thuc t& ciia mau thude phong giam khong nhiéu tir 872,5 cal/ g dén 8523
cal/g. Mat d6 va d6 an dinh hoa hoc ctia cac mau thudc phong ché tao déu dat yéu cau theo diéu
kién ky thuat thudc phong RSI ché tao trong nudc (Mat d6 > 1,58 g/cm?; dd an dinh bang phuong
phép ap ke < 60 mmHg).

3.3. Anh ‘huwdng ham lweng xuc tac chay chi (II) oxit, chi salixylat dén tbc dd chay caa cac
mau thuoc phéng ballistit

Két qua xéc dinh tbe dd chay tai cac ap sudt chay khac nhau ctia cac mau thoi thube phong co
don thanh phan tir MO dén M5 dugc trinh bay trong bang 4.

Bing 4. Két qua xdc dinh toc @ chay tai cac dp sudt chady khdc nhau cia cdc mau Zho’irlhué,c
phong cé don thanh phan ti MO dén MS5.

Téc dd chay U(p) tai cac ap sudt (MPa), Z(p) = U(p)/Uo(p)
Mau mm/s tai cac ap suat (MPa)
4 6 8 10 4 6 8 10
MO 5,33 6,78 8,61 9,97 - - - -
M1 7,51 8,94 9,85 11,06 1,409 1,319 1,144 1,109
M2 7,98 9,25 10,41 11,41 1,497 1,364 1,209 1,144
M3 7,92 9,21 10,32 11,24 1,486 1,358 1,199 1,127
M4 7,96 9,40 10,62 11,61 1,493 1,386 1,233 1,164
M5 8,70 10,31 11,21 12,15 1,632 1,521 1,302 1,219

Tir két qua bang 4 c6 thé biéu dién dudi dang do thi vé sy phu thude cua téc do chay U(p) va higu
qué xuc tac chay Z(p) theo 4p suét ciia cac mau thude phong tir MO dén M5 (hinh 1 va hinh 2)

Ttr hinh 2 va hinh 3 cho thdy, tc do chdy (U) va hi€u qua xuc tac chdy (Z) cua cac mau thudc
phong c6 chira xuc tac chay tir M1 den M35 déu ting 18n rat cao tir 14,4% dén 63,2% trong khoang
ap suat AP=4-8 MPa va d¢ ting toc do chdy giam dan trong khoang ap suat AP=8+10 MPa (tir
30,2% dén 10 ,9%). Tir do cho thdy anh hudng 16n cua xtc tac chay chi oxit va chi sahxylat dén
tbc do chay clia mau thudc phong va giam dan theo do ting cua ap suat. Diéu nay dugce giai thich
khi tang ap suat khung mugi cacbon trén bé mit chay giam nhanh do ¢ ap suat cang cao, toc do
chay ciia cac cau tir trong thudc phong cang 16n dan dén dong khi phut 1én cang manh, ap suat moi
truong xung quanh bé mit chay cang 16n, kha ning phan tan khung mudi cacbon cang cao va san

100 N. D. Long, P. V. Thudn, N. V. Hung, “Nghién ciru dnh hwéng ... ballistit mac RSI.”



Nghién ciru khoa hoc cong nghé

pham chay phan hity hoan toan hon.

U(M,) = 2,012.p%6

U(M,) = 4,625.P%%

U(M,) = 4,488.P%4
U(M,) = 5,322.P%%

T T T T T

6 7 8 9 10
P (MPa)

B
o -

Hinh 2. S phu thuéc toc dé chay (U) theo dp sudt (P) ciia cdc mau thuée phéng tie MO dén MS.
MO — Khéng chira xiic tic chay ~ M3 —1,5% PbO

M1 —1,0% PbO M4 — 1,5% PbSal

M2 —1,2% PbO M5 —1,0% PbhO + 0,5% PbSal
1.7
1.6 4
1.5
1.4

N
1.3 4
1.2 4
1.1
1'0 T T T T T T T
4 ) 6 7 8 9 10
P (MPa)

Hinh 3. Su phu thuéc cia (Z) theo dp sudt (P) ciia cdc mau thuéc phéng tir MO dén M.
MO — Khéng chira xic tac chdy ~ M3 —1,5% PbO
M1 -1,0% PbO M4 — 1,5% PbSal
M2 —1,2% PbO M5 —1,0% PbO + 0,5% PbSal
D6i véi mau M1, M2 khi tang ham lugng xtc tac chi oxit tir 1,0% dén 1,2% toc do chay tang cao
keém theo sy gidm hé s6 mii v phu thudc ap suat tir 0,413 xuong 0,390 trong khoang ap suat AP=4-+10
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MPa. Nguyén nhan din dén hién twong nay 1a khi ting ham luong cac hat xtc tac chi oxit 1am ting
ham lugng chat xtic tac trén bé mat chay, tang kha nang hoi tu cac hat xtic tac chay trén khung mudi
cacbon (dugc hinh thanh tir cac ciu tir thue phong chira cac chat hoa déo phu DNT) ting kha ning
lan truyén nhiét thong qua hang s6 dan nhiét (1) 1am cho nhiét d6 ving pha K nhan dugc cang ting,
dan dén toc do chay cang cao. Toc do chay ¢ ap sudt 10 Mpa ciia mau M1 va M2 tuong duong voi
toc d6 chay cua thude phong RSI ché tao trong nudc.

D6i voi mau M3, khi ting ham lugng xic tac chay chi oxit tir 1,2% (mau M2) dén 1,5% (miu
M3), téc d6 chay va hé s mii v c6 xu hudng giam nhe (tir 0,390 xudng 0,382). Dbi voi mau M4
khi sir dung xtic tic chay chi salixylat thay thé cho chi oxit v&i ham luong 1,5%, téc do chay va
hé s6 mii v déu ting khong nhidu. Diéu nay thé hién kha ning hoi tu cac hat xuc tac trén khung
mudi cacbon da dat dén murc giéi han, 1am giam anh hudng cua xuc tac chay dén sy ting toc do
chay ctia mau thude phong.

Dic biét, voi mau M5 khi st dung 1,5% hdn hop xuc tac chay két hop giita chi oxit va chi
salixylat (theo ty 1& khdi lugng 2:1 tuong tng), tc do chay trong khoang ap suat AP=4+10 MPa
tang nhiéu nhat (téc d6 chay tai 10 MPa, U=12,15 mm/s) va hé s6 mii v phu thudc tbc do chay vao
ap suét thap nhét (v=0,36). So sanh vdi mau khdo sat va tai liéu cong bd thude phong PCH cua
Nga [7], trong khodng ap sudt AP=4+10 MPa mau M5 c6 toc do chay cao hon va h¢ s6 phy thugce
toc do chdy vao ap suét thap hon. Mét trong nhirng nguyén nhan dan dén hién tuong tang toc do
chay miu M5 nhu vay c6 thé 1 do kha ning phan tan dong déu cac hat xuc tac rin c6 kich thudce
16n (chi oxit) va nho (chi salixylat) trén bé mat chay, ting kha ning hoi tu cc hat xuc tac chay trén
khung mudi cacbon 1am ting téc d6 chay. Nhu vy, khi sir dung hdn hop xtc tac chay chi oxit va
chi salixylat (mau M5) véi ham lugng twong duong (1,5%) so v6i xuc tac don chi oxit, chi
salixylat, nhiét luong chay cua mau thudc phong giam khong déng ké, toe d6 chay (U) va hidu qua
xuc tac chay (Z) ciia mau dat toi uu nhat.

4. KET LUAN

Trén co s& thanh phan hoa hoc cua thude phong ballistit RSI theo cac tai liéu di duoc cong bd,
nhom nghién ctru da tién hanh tinh toan, xac 1ap don thanh phan va ché tao cac miu thude phong
trong phong thi nghiém theo cac phuong an str dung chi oxit, chi salixylat va hon hop cua ching
lam xdc tac chay.

Két qua thu dugc khi str dung hdn hop chi oxit va chi salixylat (1,5%) lam xuc tac chay, tbe
dd chay (U) va hiéu qua xuc tac chay (Z) ciia mau dat t6i wvu nhat. V&i két qua thu dugc, c6 thé
mg dung hé hdn hop xuc tac chay chi oxit va chi salixylat noi chung va don thanh phan thudc
phong mau (M35) noi riéng thay thé cho hé xuc tac chay don (chi oxit) dé cai thién, nang cao tdc
d6 chay cua thudc phong ballistit mac RS st dung trong hé thong phéo, tén lira, lidu phong ngu
16i,... hién nay.
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ABSTRACT

Study on the effect of lead (I1) oxide and lead salicylate combustion catalysts on the
combustion rate of RSI brand ballistite propellant

The article presents the results of the study on the influence of the combustion catalyst
content (lead (I1) oxide, lead salicylate) on the combustion rate of RSI brand ballistite
propellant. The experimental research results obtained the propellant sample when using
1,5% of the mixed system of lead oxide and lead salicylate combustion catalysts (in the mass
ratio of 2:1 respectively) the combustion speed in the pressure range AP=4+10 MPa
increased the highest (combustion speed at 10 MPa, U=12,15 mm/s) and the coefficient v
depending on the combustion speed at the lowest pressure (v=0,36), can be used to replace
the single lead (I1) oxide combustion catalyst system to improve and increase the combustion
speed of RSI brand ballistite propellants used in artillery systems, missiles, torpedo
launchers,... currently.

Keywords: Ballistite propellant; RSI propellant; Burning rate; Combustion catalyst.
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