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TOM TAT
Bai bao trinh bay két qua nghién citu ché tao thuéc hod thudt MC-B ding cho co cau bao hiém
ngoi NLP-17. Thuoc hoa thudt che tgo duogc co cdc ddc trung nang lwong phu hop, ¢d thoi gian
chay khi nén ép vao co cau bao hiém ngoi NLP-17 tw 0,10 + 0,13 s, dat theo yéu cau tw 0,07 +
0,19 s. MC-B da dwoc ung dung trong san xuat quoc phong thay thé cho thuoc hod thudt PK-5.
Tir khoa: Thudc hod thuat; MC-B; Ngoi NLP-17.
1. MO DAU

Dan 30 mm VOG duogc sir dung cho sung AGS-17, 1a loai vii khi phong luu, ¢ uy luc sat
thwong 16n, dugc trang bi cho bd binh chién ddu hodc gin trén may bay truc thang, xe thiét giap
yém tro tién cong. Sting c6 thé ban phat mot hodc lién thanh, téc do ban cao lén dén 400 phat/phut.
Pan str dung ngdi VMG-M (NLP-17), 1a loai ngdi quan tinh c6 két cu rat phuc tap. Nguyén Iy
hoat dong ctia ngdi 1a cham nd va tu huy.

(b) (©
Hinh 1. Siing AGS (a), dan DLP (b) va ngoi NLP-17 (c).

NgOI NLP-17 c6 cac chi tiét hoa thuat, héa cu duoc sir dung 1a: Hat ltra, dng nd, vanh tu huy,
co cAu bao hiém.

Dbi v6i co cu bao hiém: try thudc an toan trong co céu bao hiém co thoi gian chay tir 0,07 dén
0,19 gidy, twong duong khoang cach mé bao hiém xa tir 10 dén 40 m. Co céu bao hiém trong ngoi
dan la dac biét quan trong, n6 dam bao viéc bao v€ an toan cho xa tha khi bén va tinh tin cay trong
chién d4u. Tru thudc an toan yéu cau khi chay khong tao ra xi va da dugc nghién ciru st dung
thube PK-5, 1a loai thudc hoa thuat duoc ché tao trén co so cac hop chét hitu co [1]. Viéc trién khai
nghién ciru ché tao loai vii khi nay dugc quan doi ta tién hanh tir nhitng ndm 2000. Di ciing véi d6
1a thudc hoa thuét cho ngoi NLP-17 ciing di duoc nghién ciru tai Vién TPTN, dén nay da trai qua
nhidu dé tai voi nhiéu 1an diéu chinh thiét ké, thay dbi cong nghé nén ép va kéo dai nhiéu nim.
Thudc hoa thuat nghién ctru, st dung 12 MC-30 trong vanh tu huy va PK-5 trong co cdu bao hiém.

Trong qua trinh thir nghiém chuan bi cho san xuét, ngoi NLP-17 xuét hién truc tric khi co cdu
bao hiém hoat dong khong tin cdy. Tru thudc an toan nén ép bang thudc hoa thuat PK-5 khi thir
tinh trong ga do ludn dat yéu ciu vé thoi gian chay, nhung khi thtr bén cic muc an toan va tin cdy
déu khong dat. Nguyén nhan dugc xac dinh 1a khi bén & myc an toan miéng nong, ngoi xudt hién
hién tuong n6 som do tru thude PK-5 ¢6 do bén kém, khi bén anh huong cia tbe d6 quay dau dan
dan dén bj tyt tru thude hodc qua trinh chay bi ting téc lam giam thoi gian gitt cham [2, 3, 9]. Piéu
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nay dit ra bai toan 1a can nghién ciru cai tién cong nghé nen ¢p hodc nghién ciru, ché tao thudc hoa
thuat moi dé thay thé. Dbi véi viéc nghién clru cai tién cong nghé nén ép: Thude PK-5 c6 mat do
rac nho nén viéc nén tang mat do nham dam bao do ctng 1a kho khan. Nha may da thir nghiém st
dung nén két hop thudc den dé ting d6 cing, tuy nhién, thudc den dang str dung kha nhay cam véi
d6 am, khong bén khi bao quan, st dung lau dai.

Tir thyc té vudng miac k§ thut néu trén, nhom tac gia di dua ra giai phap la: Nghién ctru ché
tao thudc hoa thuat MC-B trén co sé B, nham thay thé cho thudc PK-5. Co cau bao hiém trong cac
loai ngdi dan doi hoi cac thanh phan hoa thuét bt lira tin cdy va chay voi toc do chinh xac, on
dinh. Thuoc hoa thuét trén co s¢ B da dugc nghién clru ing dung trong kip no, cic co cu mdi va
cac chi tiét hoa cu khac do c6 hiéu suét cao va kha nang lam viéc On dinh. Cac nghién ctru déu
danh gia cao kha nang sir dung thudc hoa thuét trén co sé B trong cac chi tiét hoa cu. Do 1a kha
nang bét lira tin cdy, sy 6n dinh hoat dong trong cac diéu kién sir dung [4-7]. Do do, lua chon
nghién ctru thudc hoa thuat trén co so B tmg dung cho cac loai co ciu bao hiém c6 nhiéu ¥ nghia
khoa hoc thiét thuc va kha thi.

2. THU'C NGHIEM

2.1. Vit tw, hoa chit, thiét bi

Céc vat tu, hoa chit dung cho nghién ciru gom:

- Chi cromat (PbCrO,), xuit xtr Viét Nam, ham luong > 99,0%, kich thudc hat 4 + 10 pm;

- Chi minium (Pb30s), An P9, ham luong > 98,0%, kich thudc hat 8 + 15 pm;

- Bot Bo (B), An D6, ham lugng > 99,0%, kich thudc hat 3 + 20 pm;

- Nitroxenlulozo (NC), Viét Nam, ham luong N 11,8 + 12,5%j;

- Con tuyét dbi, ham luong cdn > 99,5%;

- Butyl axetat, ham lugng > 99,0%.

Thiét bi sir dung: Bo rdy sang, can dién tir, may ép thuy luc, may do thoi gian.

2.2. Phwong phap nghién ciru
2.2.1. Ché tgo mau thusc héa thudt

Trén co s¢ CAc tai ligu tham khao [2, 4, 8], phan mém REAL va qua trinh nghién ci, ché thur
cac mau thudc héa thuat c6 Ky, > 0, tir d6 xac dinh toc d6 chay ciaa hé thuoc hoa thuat va diéu chinh
trén co s¢ ham lwong va c& hat nguyén liéu.

2.2.2. Phuong phdp xdc dinh cdc ddc trung nang lirong xa thudt thuoc héa thudt

- Nhiét lugng chay: Xac dinh theo TCVN/QS 889:2019;

- Thé tich sinh khi va nhiét d6 bung chay: Xac dinh theo TCVN/QS 1124:2019;

- Xac dinh thoi gian chéy’cﬁa tru thuéc an toan trong co cAu bao hiém: Tru thube duoc nén
thudc hoa thuat MC-B va thuc PK-5 d€ so sanh d61 chung, 1ap trong ga do, phat hoa hat lira MI'-
8 va tinh thoi gian bang may dém thoi gian.

2.2.3. Phuong phdp xdc dinh suw bdo todn tinh néing trong cdc diéu kién thir nghiém

- Thur rung xoc:

Thir rung x6c v6i bién do 120 mm, tin sb (60+2) 1an/phut lién tuc trong 2 gid bang thiét b
chuyén dung.

- Thur moi truong:

Thuc hién theo tiéu chudn TCVN 7699-2-30: 2007, trong ti moi truong, chu ky thir nghiém
theo phuong an 2.

S6 chu ky: 6, nhiét do gidi han trén: 55 °C, nhiét d6 gidi han dudi: 25 °C.
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- Thir séc nhiét:

Thir sc nhiét trong cac ti méi trudong 1 (ti lanh) va ta méi truong 2 (ti néng) nhu sau:

Nhom 1 theo chu ky: 2 gio ¢ (+55) °C — 30 phut ¢ nhiét d6 phong — 2 gio ¢ (-10) °C — 30
phut & nhiét do phong — 2 gid ¢ (+55) °C — 30 phuat ¢ nhiét d6 phong.

Nhom 2 theo chu ky: 2 gio ¢ (-10) °C — 30 phut ¢ nhiét d¢ phong — 2 gio ¢ (+55) °C — 30
phat ¢ nhiét do phong — 2 gid ¢ (-10) °C — 30 phut ¢ nhiét do phong.

- Ban kiém tra an toan miéng nong va khodng cdch mo bdo hiém hodn todn:

Sing AGS-17 chién déu, dan trong trang bi. Muc ti€u 1a bia gd day 20 mm. Muc ban kiém an
toan miéng nong, khoang cach bia 1a 10 m. Muyc ban kiém tra mé bao hi€ém hoan toan, khoang
céach bia la 40 m.

3. KET QUA VA THAO LUAN

3.1. Xay dung don thanh phan thudc hba thuiat MC-B
Trén co s¢ cac té’i liéu tham khao va phén mém REAL, nhom tac gia tién hanh luz} chon ty 1&
don thanh phan thuc")g hc")a’thugit, tinh todn cac dac trung xa thuat va thu nghiémﬂ do toc d6 chay,
thoi gian chay ciia mau ché thir voi nguyén vat liéu moi. Cac thong s6 dau vao dé tinh toan: nhiét
d6 0 298 K, ap suat 0,1 mpa, két qua cho & bang 1.
Vi ty 18 thanh phén thudc hoa thuat h¢ MC-B (Kp = 3,2%) nhu trén, hé thudc s& co du oxi, dé
dam bao cho thuoc hoa thudt chay hoan toan trong dicu kién kin cua cac loai ngoi dan.
Bing 1. Don thanh phan thuéc héa thudt MC-B.
Thanh phan PbCrOs | PbsOs | B NC (cho ngoai) Cén bang oxi, Ky
Mirc,% 10,0 85,0 5,0 50 3,2

3.2. Nghién ctru cic yéu t6 anh hwéng dén dic trung thudc hoa thuit

*Anh hieong ciia cé hat nguyén liéu dén ddc trung ning lwong va toc dé chdy cia thuoe héa thudt
MC-B

C& hat chat chay, chat oxi hoa anh hudng dén toc do chay ciia thude hoa thuat. Thong thudng
tbc do chay cua THT tang khi giam c& hat nguyén liéu. Bot chat chay, chit 6xi héa cang nho thi
THT chay cang déu, toc do chay cang 16n. Mit khac, do nhay voi xung nhiét cang 16n va THT
cang d& bat chay khi ¢ hat nguyén li¢u nho. Trong didu kién phong thi nghiém hién co, tac gia da
c0 dinh c& hat chat oxi héa va khao sat c& hat chat chay.

Két qua nghién ctru anh huong ciia ¢ hat B dén dic trung ning lugng va xa thuat cua thude
hoéa thuat MC-B dugc trinh bay trong bang 2.

Bing 2. Anh hwong ciia cé hat B dén dac tring néng lwong thuéc hoa thudt MC-B.

Mau M1 M2 M3
Co hat B, um 3+5 10+ 12 15+ 20
Nhiét luong chay, kcal/kg 196,1 195,6 1954
Thé tich khi, I/kg 55,5 55,8 54,7
Toc d6 chay trung binh, mm/s 15,4 13,2 10,9

Tir két qua bang 2 nhan théy, khi thay dbi c¢& hat B, nhiét luong chdy va thé tich sinh khi sau
khi chay ciia cic mau thudc hoa thuat hiu nhu khong thay dbi. Vi khi dua vao cac thanh phan sinh
nang lugng cﬁng nhu sinh khi ¢6 khéi lugng nhu nhau.

Déi voi tbe do chay, két qua cho thay khi str dung c& hat B nhé (3 + 5 um) thudc hoa thuét co
toc d6 chdy nhanh, khi tang ¢4 hat thi toc do chay giam dan. Déi voi mau ¢ ¢ hat B 10 + 12 pm
¢6 tbe d6 chay 1a 13,2 mm/s, khi nén ép vao co ciu bao hiém cua ngdi NLP-17 cho thoi gian chay
dat yéu cau. Vi vdy, da lya chon ¢& hat ciia B 1a 10 + 12 pm.
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*Anh huong cua ham luong cdac chat dén dac trung nang luong va xa thudt cua thuéc héa thudt
a, Anh huong cua ham lwong NC dén dac trung nang lwong va xa thudt cua thuéc héa thudt

Két qua nghién ctru anh huong ciia ty 16 NC dén dic trung ning luong va xa thuét cua thude
hoa thuat MC-B dugc néu trong bang 3.

Két qua trong bang 3 cho thdy, khi ham luong chat két dinh ting dan dén toc do chay tang.
Diéu d6 co thé giai thich rang khi ting ham lugng chat két dinh NC thi nhiét luong chay tang, thé
tich sinh khi ting dan dén lam tang ap suat hé chay. Do vdy, khi ting ham lugong chat két dinh lam
cho qua trinh chay co6 ap suét va toc do chay tang lén. Dé thuan tién khi sir dung trong cac loai co
cAu bao hiém, di lya chon ham luong chét két dinh 1a 5%.

Bing 3. Anh huong cua ty 1é NC dén ddic trung nang lwong ciia thuoc héa thudt MC-B.

Mau M4 M5 M6 M7
Ham luong NC,% 1 3 5 10
Nhiét luong chay, kcal/kg 193,6 194,2 195,6 198,0
Thé tich khi, I/kg 52,3 53,5 55,8 57,8
Téc do chay trung binh, mm/s 11,7 12,3 13,2 15,4

b, Anh huong cua ham luwong B dén dac trung nang luong va xa thudt cua thuée héa thudt

Két qua nghién ctru anh hudng ctia B dén dic trung nang lugng va xa thuat cia thudc hoa thuat
hé MC-B duogc néu trong bang 4.

Tir két qua bang 4 nhan thay: Nhiét lugng chay cia thudc hoa thuat ting dan khi ting ham
luong B tir 3% Ién 10% (tir 192,2 keal/kg 1én 200,6 keal/kg). Diéu nay duoc 1y giai nhu sau: Thude
hoa thuat nghién ctru c6 hé s6 can bang oxi duong nén khi ting ham luong B lam cho phan tng
tiép tuc xay ra tao ra cac san pham chay c6 nhiét sinh 16n, vi vay nhiét lwong chay ctia hé ting lén.
Thé tich san pham khi sinh ra sau phan tng chay ctia hé thuéc hoéa thuat MC-B luc dau ting nhung
sau d6 co xu huong khong téng nira, do luong chét va khi sinh ra @i cho phan tmg dbt chay. Két
qua 6 bang 6 cho thiy, khi ting ham luong B thi tdc d6 chay tang diéu nay dugc ly giai la khi tang
thém chét chay lam cho qué trinh dét chay hoan toan, nhiét lugng chay tang dan dén toc do chay
tang, qua trinh chay cua hé thudc hoa thuat 6n dinh, sai sé cta cac phép do nho. Tir cac két qua
nghién ctru, dd Iya chon ham luong B trong thanh phan 1 5%.

Bing 4. Anh huong ciia ham lwong B dén ddc trung ning lwong ciia hé MC-B.

Méu M8 M9 M10 M11
Ham luong B,% 3 5 7 10
Nhiét lugng chay, kcal/kg 192,2 195,6 198,8 200,6
Thé tich khi, I/kg 50,9 55,8 56,0 57,1
Téc d6 chay trung binh, mm/s 10,4 13,2 15,3 19,6

3.3. Cac chi tiéu thudc héa thuiat MC-B

T cac két qua nghién ctru khao sat, da luya chon duoc don thanh phén va bang chi tiéu ky thuat

thudc hoa thuat MC-B nhu sau:

Bing 5. Thanh phan hod hoc thuéc hod thudt MC-B.

TT Thanh phan, % Mirc
1 B 50+0,5
2 PbCroO, 10,0+ 1,0
3 Pb3O4 850+1,5
4 NC3, cho ngoai 5+1,0
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Bing 6. Chi tiéu ky thudt thuéc hod thudt MC-B.

TT Tén chi tiéu Murc
1 Dang ngoai Hat mau
nau do
2 | Ham luong am,%, khong 16n hon 0,2
3 | C& hat thuéc, mm 04+07
- Phan con lai trén sang kich thude 16 0,7 mm.%, khong 16n hon 2
- Phan lot qua sang kich thudc 16 0.4 mm,%, khong I6n hon 2
4 | Mat do rac, g/cm?® 1,1+15
5 | Nhiét do bung chay, °C, khéng lén hon 350
6 | Nhié¢t lugng chay, kcal/kg 180 + 220
7 Thé tich khi sinh ra sau khi chay, 1/kg 40+ 70
8 Toc do chay khi nén ép vao 6ng chuan @ 3,5 x 20 mm & mat do 5,00,2 12,0 +
mg/cm3, mm/s 15,0
9 Toc do chay trong ong chuan sau khi qua thir nghiém soc nhiét, moi truong theo 12,0 =
TCVN 7699-2-30:2007:PA2, 06 chu ky , mm/s 15,0

3.4. Két qua \rng dung thudc héa thuit MC-B cho co ciu bao hiém ngoi NLP-17
Tir céc két qua nghién ctru xay dung don thanh phén, chi tiéu k¥ thut cta thudc hoa thuat MC-

B, di tién hanh thir nghiém Gmg dung trong co cdu bao hiém ngodi NLP-17.

Cong nghé nén ép bac bao hiém nhu sau:

- Thudc hoa thuat: 120 + 3 mg MC-B, luc nén 240 kG/cm?.
- Thoi gian luu ap 1a (5 + 7) giay.
- Thoi gian chay cua bac: 0,07 + 0,19 gidy.

Két qua thir nghiém 40 bac trong ga do nhu & bang 7.

Bing 7. Két qua thir nghiém bac bdao hiém ngoi MC-B.

Hang muc

Thoi gian chay (giay)

Ghi chi

10 bac ¢ diéu kién thuong

0,11-0,13-0,12-0,11-0,13
0,10-0,12-0,12-0,10-0,11

Dat yéu cau

10 bac qua muc thir rung xdc

0,12-0,10-0,12-0,13-0,12
0,11-0,12-0,11-0,10-0,14

Pat yéu cau

10 bac qua muc thir méi truong

0,10-0,12-0,11-0,12-0,12
0,09-010-0,11-0,13-0,13

Dat yéu cau

10 bac qua muc thtr sbc nhiét

0,12-0,10-0,11-0,13-0,10
0,11-0,11-0,13-0,12-0,13

Dat yéu cau

* Két qua so sanh thir nghi¢ém véi thude PK-5 tai Nha may Z:

Bing 8. Két qua thir nghiém bac bdo hiém ngoi NLP-17.

) Thoi gian chay, gidy S

TT Hang muc thu MC-B PK5 Ghi cha
1 | 10 bac & diéu kién thuong 0,11 +0,12 0,10+ 0,13 Dat yéu cau
2 10 bac qua thur rung xoc 0,11+0,13 0,09 + 0,15 Dat yéu cu
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Bing 9. Két qua thir ban bac bdo hiém ngoi NLP-17.

TT | Muc tht, s6 luong Diéu kién thir nghiém Yéu cau Két qua
1 | Bén kiém tra khoang | - Sting AGS chién dau Ngoi khéng | - Loai 1 (PK-5)
cach an toan miéng | - Pan trong trang bi. Dau dan | duoc nd khi | 01/02 ngoi nd
nong (10 ngoi/ loai) | nhdi chat nhoi gia c6 khéi chi | cham bia tai bia (ding
thi diém né c6 khéi lwong nhu bén)
dan that. Khong dat yéu
- Muyc tiéu: Bia gb day 20 mm. ciu
-Culy: 10 m. - Loai 2 (MC-
B)
10/10 ngoi
khong nd khi
cham bia

Pat yéu cau

2 | Ban kiém tra khoang
cach mo bao hiém
hoan toan

- Sing AGS chién dau
- Dan trong trang bi. Bﬁl:l dan
nhoi chat nhoi gia c6 khoi chi

Ngoi phai n6
khi cham bia

- Loai 1 (PK-5)
Khéng thtr do
muc 1 khong

(10 ngoi/ loai) thi diém nd c6 khéi luong nhu dat yéu cau
dan that. - Loai 2 (MC-
- Muyc tiéu: Bia gb day 20 mm. B)
- Culy: 40 m. 10/10 ngoi nd
khi cham bia

Pat yéu cau

Vi ché do cong nghé ché tao thudc hoa thuat va nén ép nhu trén cho két qua thtr tinh va thir
ban déu dat yéu cau. Thuoc hda thudt MC-B hoan toan c6 thé g dung cho co cau bdo hiem
ngoi NLP-17.

4. KET LUAN

Tac gia di nghién ctru, thir nghiém va tng dung thanh cong nguyén liéu mai, trong ché tao
thudc hoa thuat MC-B. Két qua cho théy, thudc hoa thuat ché tao dugc co thanh ph?m t6i vu la: B
- 5%, Pb30, - 85%, PhCrO, - 10%, keo két dinh NC - 5% (cho ngoai), c6 cac dic trung ning luong
xa thuét phu hop va chay khong bi anh hudng bai cac diéu kién tac dong khic nghiét ctia phét ban.
Tir d6 co thé nghién ctru thir nghiém duoc ché do cong nghé nén ép don gian, thuan tién nhat ap
dung vao thuc té. San pham thudc hoa thuit MC-B dap mg day du cac yéu cu vé tde do chay,
nhiét lugng, thé tich sinh khi dé sir dung cho ngoi NLP-17.
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ABSTRACT
Research to manufacture MC-B pyrotechnic composite use for NLP-17 fuse

This paper presents the results of research on manufacturing MC-B pyrotechnics
composite use in NLP-17 fuse. The manufactured pyrotechnics have suitable energy
characteristics, with a burning time when compressed into the NLP-17 fuse protection
structure of 0.10 + 0.13 s. The results showed that the delayed composite potion worked
stably. MC-B pyrotechnic delay composite can be applied in the NLP-17 fuse.

Keywords: Pyrotechnic retardants; MC-B; NLP-17 fuse.
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