Nghién ciru khoa hoc cong nghé

NGHIEN CUU THIET KE VA CHE TAO MOI LUA PIEN DUNG CHO
PONG CO PHONG TEN LUA CHONG TANG 9M111 VA 9M113

Hoang Khic Hoéngl*, Nguyén Tran Duyl, Nguyén Nhu Chu?, Nguyén Vin Tinh?

Tém tit: Trong bai bdo nay trinh bay két qud nghién citu, thiét ké va ché tao moi lira
dién dung trong dong co phong tén lita chong tang 9M111 va 9M113. San pham nghién
cutu ¢o thé ap dung phuc vu ché tao mot so loai hoa cu co tinh nang tuwong duong trang bi
cho mot so loai tén lira.

Tir khoa: Tén lira; Dong co tén lira; 9IM113; Mdi lira dién.
1. PAT VAN DE

Moi lira dién (MLD) 1a mot trong nhitng cum chi tiét ndm trong tong thé két cau cua
dong co phong cua tén Iira 9M111 va 9M113 ndi riéng va trong tén Iira noi chung. Trong
S0 do nguyén ly két cau ctiia dong co phong tén lira OM111 va OM113, MLD c6 tac dung
moi dét hop thude mdi ciia dong co phong, tiép theo 12 mdi chay thudc phéng cia dong
co phong nham thyc hién qua trinh chuyén héa nang lugng tir héa nang sang dong nang
dé day tén lira ra khoi ong phong. Vi tri ciia mdi lira dién trong dong co phong tén lira
OM111 (a) va9M113 (b) duogc trinh bay trén hinh 1.
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Hinh 1. Vi tri moi liva dién (1) trén dong co phong (2) tén liva IM111 (a) va IM113 (b).
Do tinh chat dic thii nén hién nay & Viét Nam cac moi lira dién noi chung va mdi lira
dién dung cho t€n Iira 9M111 va 9M113 noi riéng chua dugce chuyén giao tai liu thiét ké
cing nhu viée tiép can cong nghe ché tao san pham va sb luong mau khao sat khong
nhiéu nén viéc nghién ctru ché tao san pham con gip kho khin nhat dinh.

Dé ché tao MLDP trong dong co phong tén lta chong tang 9M111 (B87) va OM113
(B89), nhom tac gia thyc hién giai phap: Nghién ctru thiét ké, ché tao trén co s¢ khao sét
mau hién c6 két hop véi tinh toan 1y thuyét, ap dung cac két qua nghién ctru, ché thir va
thir nghiém céac san phdm c6 tinh ning tuong tu do cac co s san xuét thudc Tong cuc
cong nghiép Quéc phong da thuc hién dé dua ra mau MLP c6 tinh ning twong duong
nhu miu do nude ngoai san xuét.
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2. KET QUA KHAO SAT, THIET KE, CHE TAO MOI LUA PIEN

Két cau mdi ltra moi lira dién BLDF nhu trong hinh 2.

Keo cdch dién Déy dén dién

(X2

000

9IS
A

ol
SRS

VII R ”4»9‘
00000
ORARIR
0 0 ]
%

¢'¢'¢'0'<'¢'0'0'0'0’
w“‘o‘o‘&“‘o‘o“‘

Keo Nitroxenluld
Hinh 2. Moi lira dién trang bi cho dong co phéng tén liva IM111 va IMI113.
1. Vanh dém; 2. Than, 3. Bang cuc, 4. T) hude moi chay; 5. Bac con;
6. Nut con; 7. Vong dém kin; 8. Tl huéc tang lua.

Qua thyc té khao sat moi lira dién dung cho dong co phéng (MLDF), ¢ thé phan
nhom két cdu san pham MLDF thanh cac nhom: Nhom san pham co khi (kim loai va phi
kim loai); nhom san phém hoa thuat (Cac thanh phﬁn chat mdi chay, chét tang lua,...).
Tuy nhién, do sé lwong mau bi han ché nén viéc phan tich thanh phan ciing nhu ham
lwong cac hop chit ciu thanh cac chi tiét san pham gdp nhitng kho khin nhét dinh nén
x@y dung tai liu thiét ké san pham do LB Nga da ché tao 1a diéu khong thé thyc hién
duogc. Vi vy, dé giai quyet nhiém vu dt ra 1a nghién ciru thiét ké, ché tao mau san pham
tuong ty nhu san pham do nudc ngoai ché tao, nhom tac gia da thuc hién nhiing giai
phap sau:

- D6i voi cac san pham co khi cdu thanh san pham: Tién hanh khao sat vat liéu, do
cac kich thudce danh nghia, tor d6 nghién curu, tinh toan xay dung tai liéu thiét ké cho cac
san pham dang nay, cu thé: Trén co s& chirc ning cua timg chi tiét, tham khao céc tai
li¢u c6 lién quan, nghién ctu kha nang cong nghé ché tao tir d6 lua chon vat liéu thay
thé, tinh toan mién dung sai ddi véi timg kich thudc cdu thanh san pham;

- Pbi véi cac thong sb thuat phong (théng sé mdi): T chire thir nghiém do ap suét
MLD tao ra trong bom ap suat, tir d6 nghién ctru, tinh toan va lya chon cic mac thudc
hoa thuat mdi chdy hién da dugc ché tao 6n dinh tai cdc co s& san xuét cho cu thanh san
pham.

- Dbi voi thanh phan mdi chay: Trén co s¢ do tham sb vé dién tré ciing nhu kich
thude caa thanh phan moi chay (thanh phan hoa thuat) dé nghién ctru, tinh toan lya chon
cic mac thudce hoa thuat hién dang dugc san xuét 6n dinh va da dugc trang bi cho mét $6
tén ltra (bd doan nay vi trung voi v & doan trén).
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2.1. Xac dinh don thudc héa thuit
“De xéc dinh don thudc hoa thuat (THT) trong mdi lira dién MLDF, nhom tac gi da

tién hanh cat bf) moi Itra dién (MLD) va tién’hénh thao tach thuoc hoa thuat (THT) bén
trong MLD. K&t qua xac dinh khoi lugng thude hoa thuat nhu sau:

- L6p thude moi chay: Khéi lugng: 1= 5,005.10° kg (= 5 mg).

- L6p thude tang ltra: Khéi lwong: @,= 15,002.10 kg (= 15 mg).

bé xé4c dinh thanh phﬁn co ban cua thubc mdi chay, ngoai xac dinh vé khéi lugng,
nhom tac gia da sir dung phuong phap phan tich phd hong ngoai. Két qua phan tich phd
héng ngoai dugc thé hién trén hinh 3.
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Hinh 3. Phé IR ciia mau THT trong MLD ciia Nga

Can ct vao pho IR ctia mau thuoc trén, dua vao céac pic voi cac sb song dac trung va
thu vién phd hong ngoai cua mot s6 hop chat v6 co, nhan tha¥ c6 su ton tal clia gbc
ClO, (pic dic trung déu manh va nhon & cac sb song 3345 cm™ va 3114 cm™). Bé xac
dinh sy t6n tai cua cac kim loai trong miu thudc trén, nhom tac gia da tién hanh phan
tich ICP-MS. Két quéa phan tich chi ra sy ¢6 mit cia hai kim loai K va Pb véi ham luong
kha cao. Tir d6, c6 thé cho 1a mau THT léy tir MLD mau c6 chira cac chat chinh: KClO,
va hop chat chira nguyén t6 Pb c6 thé & dang chi stiphnat CsH(NO,)sPbO, va Pb(CNS),.

Theo [2-4], thudc hoa thuat sir dung cho mdi ltra dién, bo lira dién hién dang ché tao,
dung trang bi cho céac tén Itra hién dai nhu: Tén ltra “Igla”; tén ltra X35-5, [115-V; T128,...
va qua khao sat thuc trang vé cong nghé ché tao, nhom tac gia Iya chon thudc hoa goi
chay 1a chi styphnat két tinh CsH(NO,)3sPbO; véi cac tham sb dic trung trong bang 1.

Bing 1. Céc dic trung ciia thuéc héa thudt CeH(NO,)sPbO; [4].

Nhiét lugng Nhiét d 16n nhat ciia san | Nhiét do bung Mat do nén ép l6n
chay, kJ/kg pham chay, K chay, K nhét, kg/m®

853,5 5092 > 527 2.9.10°

Dé phu hop véi cong nghé trong nude, két hop véi két qua khao sat va két qua nghién
ciru MLD c6 tinh nang tuong tu, nhom tac gia da lya chon don thudc ché tao moi lira
dién nhu sau:

- Thudc goi chay: Chi styphnat két tinh CgH(NO,)3PbO, voi khéi lwong 5 mg.
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- Thubc tang lta, khéi luong 15 mg, gdm: Kali peclorat KC1O4 (53,7%), Chi
thioxianuat Pb(CNS); (40,7%) va keo NC.

2.2. X4c dinh dic tinh ciia mdi lira dién

MLDF néi riéng va mdi lira dién néi chung, két ciu bo phan moi chay noi riéng 13 dic
tinh cau tré. Pac tinh cau tro lién quan tdi cac yéu cau vé chién- k¥ thuat, cu theé: Pam
bdo an toan trong bao quan nhung tin cay trong st dung. Hai yéu t6 nay dugc thé hién
trong y€u cau ve ky thuat, do 1a: Dong dién an toan va dong dién phat hoa tin cay.

MGéi lién hé gitra dong dién phat hoa tin cay va dudng kinh cau trd duge xac dinh theo

biéu thuc [3]:
I:Edz.\/cé(T —To)(}+é+E] (1)
4 P t | d
Trong d6: I- DOng dién tin cay, A,
c- Nhiét dung riéng cua vt liéu cau tro, J/(kg.K);
8- Khoi lugng riéng cua vat li¢u cAu tré, kg/mg;
p- Dién tro suét cua cu tro, Q.m?/m;
To- Nhiét do moi truong, K;
T- Nhiét d6 cau tré bi nung nong sau don vi thoi gian t gidy, K;
A, B- Céc hé s thuc nghiém.

Theo [3], thoi gian nung néng cau trd théng thudng nim trong khoang tir 1.10* s dén
15.10* s, khi d6 nhiét do ciu tré ndm trong khoang tir 458 K dén 598 K, hé sb thuc
nghiém A = 8,535, B =0,013. V6i dong tin cdy yéu caul= (1,5£0,1) A, T=573 K, thoi
gian cp dién cho ciu tré 1a 10™ s, chidu dai cau tré | = 3,5.10° m va véi cac vat liu
khac nhau nhu trong bang 2, 4p dung cong thirc (1), xac dinh duoc duong kinh cau trg d.

Bing 2. Puong kinh cdu tré img véi cdc loai vt liéu khdac nhau.

Ddc tinh vét liéu [3] Puong
T Loai vt liéu Nhict dung | Khoi luong | Dien g |y o4,

rieng, rieng, suat, t&. m

J/(kg.K) kg/m® Q.m*m ’

1 g‘;‘f{‘ggz"')r dium 13389 | 21,510° | 044.10° | 112.10°
Hop kim Ni-Cu 3 -6 -6

2 | (60%Cu+ 40%Ni) 41003 | 8810° | 047.10° | 118.10
Hop kim Ni-Cr 3 -6 -6

3 | (6ovoN s 2696 e+ 12%C) 39330 | 8410° | 1010° | 123.10
Hop kim Ni-Cr 3 -6 -6

4 | 809%6Ni+20% Cr) 39748 | 8410° | 1010° | 12.1.10

bé phu hop véi diéu kién cong nghé ché tao hién nay ¢ trong nudc, chon loai vat li¢u
hop kim Ni-Cr (80%Ni+20% Cr) d€ lam cau tr¢ v6i duong kinh day la 12. 10° m va dién
tré cua cau tré R duoc xac dinh theo biéu thirc:

4]
d?

Ry=p

)

Tir (2) nhan thy dién tro ciia cau trd phu thude vao cac tham sd: Dién trd suét (p) vt
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liu ché tao; chleu dai (I) va duong kinh (d) cua day cau trd. Do vay, dé danh gia chinh
xéac hon vé tri s6 cua dong lam viéc tin cay, can danh gia anh hudng cac tham sb néu trén
t6i dung sai ctia cau trd.

Dung sai dién trd cua cau tréd dugc xac dinh thong qua biéu thuec:

P
op) 7 Lal ad

B6 qua dung sai duong kinh va dién tro suét cua day cau tro, khi d6 dung sai dién tro
cua day cau tro chi phu thugc vao dung sai chi€u dai cua déy cau tr6. MLDF la loai
MLD c6 dang cau kép (hai cau tr¢ doc 1ap) nén d€ phu hop v6i cong nghé ché tao trong
nudce, dung sai ché tao dugc lay or= (0,1010,1).10'3 m.

2.3. Két qua ché thir va thir nghiém

Tt nhiing két qua khao sat, tinh toan cac tham s6 cho mdi lira dién MLDF nhom tac
gia da xay dung b tai li€u thiet ke, ché tao san pham. Két qua ché thir san pham nhu
trén hinh 4.

a) b)
Hinh 4. Moi lira dién MLDF.
a) MLD tong lap hoan chinh; b) Cum vo, ¢) Cum bdng cuc va thuoc goi chay.

Pé danh gia ché} luong san pham ché thir, nhom tac gia da tiéq hanh thtr nghiém san
pham dé do mot s6 tham s6. Qua thtr nghiém, ngoai cac tham so chinh thé hién trong
bang 3, moi Itra dién MLDF con dam bao dugc cac tinh nang sau khi thtr nghiém cac
phép thir: Rung x6c gia van chuyén, tdc dong moi truong (soc nhiét, am).

Bing 3. Két qua thir nghiém moi liva dién MLDF.

Pon Gia tri
TT Tén chi tiéu vi Theo [1] va | San pham
: khao sat cheé tao
1 | S6 luong cau dbt 2 2
2 | Pién tré cau dot Q 6,5+1,5 6,5+1,5
3 | Dong dién an toan, thoi gian 5 phut A 0,05 0,05+0,01
4 | Dong dién lam viéc (kich hoat) tin cdy A >1,0 1,0+0,1
bién tré céqh dién gitra v6 va céac ban cuc cau
tré trong di€u kién thir nghiém: Dién ap kich
5 | thich 125 V- Nhiét do 298 K. D6 am Il)<h6ng MQ | 220 =20
1§n horp: 70% ’ i
6 CArﬁssuét 16n nhat khi do trong bom ap suat 5 MPa | 14.2:151 13.6+15.1
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3. KET LUAN

Trén co s& két hop giita két qua khao sat mau véi tinh toan 1y thuyét, thuc nghiém,
nhém tac gia da ché tao thanh cong moi lra dién MLDF lép trén tén Itra chéng tang
OM111 va 9M113 bang nguyén vat li¢u va cong nghé trong nudc. Qua thu nghlem chirc
nang, san pham da dat duoc cac yéu cau chi tiéu ky thuat tuong tu nhu mau do nudc
ngoai san xuat.

Tuy nhién, san pham ché thir chi méi dimg lai viéc thir nghiém co 1y va do ap suit tao
ra khi moi lira dién MLDF hoat dong, chua dugc thir nghiém két hop véi dong co phong
cling nhu thtr nghiém tong hop trén tén lira OM111 va 9M113. Dé dua vao trang bi phuc
vu cong tac bao dam k¥ thuat, san phém can phai thuc hién thir nghiém trén c4 qua dan
v6i s6 luong 16n hon.

Két qua nghién ctru ctia nhom tac gia khong chi s dung dong bo cho tén lira OM111,
9M113 ma con cd thé tmg dung cho viéc thiét ké mot sé loai MLD ¢6 tinh ning twong ty.
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ABSTRACT

MULTI-PUPORSE FUSE -NEW PRODUCT
IN DETONATION CONTROL SYSTEM OF MISSILE KH-35E

In this paper, researched results in designing and manufacturing a elector-
pirotechnical device on the launch engines of anti-tank missiles 9M111 and 9M113
are presented. This researched product could be applied for launch engines of
different types of missiles.

Keywords: Missile; Fuze; Safety and arming relays.
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