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TOM TAT

Trong chién ddu, bén canh cdac xe tang chién ddu chii luc ludn xudt hién thém cdc xe chién dau
bo binh, dwoc su dung dé ché bé binh trén chién truong va hé tro héa luc. T rong cdc cugc chién
tranh trude day, cdc xe thiét gidp nhw xe chién ddu bé binh BMP, xe boc thép cho quin BTR déu
béc 16 nhitng nhuge diém 16n vé kha néing song sot, khéng an toan cho kip ldi va bg binh ngoi
trong xe khi bi vdp min va triing dan do né khéng duwoc trang bi gidp phan iting né. Cong nghiép
quoc phong Viét Nam dang trién khai ' nghién citu, thiét ké xe chién ddu bé binh bang néi liec trong
nudc, do do, viéc nghién ciru thiét ké mé hinh gidp phan itng né dong b ciing véi qua trinh ndy
la hét sirc can thiét. Trong bai bdo nay nhém tac gia can cir trén cdc thong tin duoc cung cap vé
xe chién dau b binh do trong nudc ché tao, da nghién ciru thiét ké mo hinh gidp phan ing no cho
logi xe ndy, c6 kha nang chong lai dan xuyén [6m. Gidp phan vmg né duwoc thiét ké theo kiéu modul,
c6 thé théo ldp dé dang, nhanh chong.

Tir khéa: Giap phan ng nd; 4C24; Xe chién ddu bo binh; B-41M.
1. MO PAU

Gidp phan ung no (GPUN) 1a bd phén bao v¢ xe thiét giap do vién si nguodi Nga B.V.
Voitsekhovsky dé xuit sir dung vao cudi nhitng nam 1950. Tuy nhién, luc bay gid quan doi Lién
X6 lai khong quan tam t6i GPUN [1, 2]. Phai t6i cude chién tranh Anh-Israel nim 1982, céc xe ting

M48, M60 ctia Israel voi GPUN da khién cho quén doi cac nudc thay d(g)i quan diém véi GPUN. Tir
d6, GPUN bat dau dugc nghién ctru, phat trién manh & nhiéu noi trén the gidi.

Hinh 1. Phan tir né va modul GPUN kiéu Kontakt-1 véi 02 phan tir né 4C20.

Xe chién d4u bo binh BMP-1, BMP-2 véi cic uu diém vé tac chién, da dugc san xuét véi sb
lwong 16n va duoc sir dung rat tich cuc. Ngay tir nhimg ndm 80, cac phuong an dau tién di duoc
dé xuat dé tang cuong kha ning bao vé cho BMP m¢i bang GPUN. Va cho dén gan day mot sb
nudée do tinh hinh chién sy bung nd nén di bd sung thém cac GPUN, trong d6 ké dén nhu xe BMP-
1YM cua Ucraina va ctia Cong hoa Lugansk

Hinh 2. Xe BMP-1YM ciia Ucraina. Hinh 3. Xe BMP-1 ciia Céng hoa Lugansk.
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Tré lai nim 1988, Nga da nd luc diéu chinh hé théng GPUN cho xe boc thép hang nhe, loai vii
khi ma vao thoi diém dé da dugce st dung rong rai trong vi€c bao vé xe tang nhu trang bi Kontakt-
1 cho xe BMP-2. Tuy nhién, cac thir nghiém thyc dia ciia cac GPUN nay cho thay chiing hoan
toan khong phu hgp dé sir dung trong viéc bao v¢ xe boc thép hang nhe. Khi téng khdi luong thube
nd dugce kich nd 1én téi 1,1 - 1,2 kg so voi duong lugng TNT lam vo hi€u héa chinh chiéc xe. Do
d6, phuong an bd tri giap phan tmg nd nhu d& cip o trén dbi voi cac dong xe BMP cua Ucraina,
CH Lugansk, Donbas cung moi chi la g1a1 phap tlnh thé, chua phai 1 giai phap triét dé.

Hinh 4. Bién dang ciia xe BMP-2 sau khi GPUN kiéu Kontakt-1 hoat déng.
Hién nay, cong nghiép quéc phong Viét Nam ciing dang nghién ciru, trién khai ché tao mét s6
loai xe chién d4u bd binh bang ndi luc trong nude. Do do, viée nghién ciru, thiét ké GPUN lén céac
loai xe chién dau bo binh hang nhe niy van con mang tinh thoi su va can thiét.

2. THIET KE MO HINH GIAP PHAN UNG NO

2.1. Lua chon loai thudc nd

Lwa chon thudc nd dé nhdi nap vao phan tur né cho giap phan Gmg nd phu thudc chinh vao cac
yéu cau k¥ thuat dbi véi cac hoat dong thuyc té ciia xe chién dau bo binh (qua trinh di chuyen hay
tao ra cac chan dong co hoc, rung xéc,...). Cac yéu cau quan trong nhat la kha nang kich no tin cay
ctia thudc nd khi tiép xic véi luong xuyén 16m ciing nhu mii xuyén cia dan dong ning; ngoai ra
lai khong dugc phat nd khi bi dan bd binh bén vao hodc cac manh vang cua dan phao c¢ 16n hoac
noi c6 nhiét dé cao. Pé dat dugc diéu nay d6 nhay va dép cua thube nd & muc khong qua cao
(twong duong nhom thude nd déo, thude nd dan hoi).

Kha nang hoat dong tin ciy thudc nd trong phan tlr nd phu thudc 16n vao kich thudce to1 han nd
ctia thude no, diéu nay da g101 han va chi c6 mot sb loai thudc nd méi c6 thé dap tmg duge kich
thudc toi han véi chi tiéu vai mm. Kich thudc téi han nd thdp va kha ning sinh céng 16n ¢6 thé dat
dugc bang cach sir dung cac mac thudc nd manh dya trén nén thude nd don nhu: Hexogen, Octogen
va PETN. Trong s6 cac mac thudc nd nhu vy thi loai thude nd déo, thude nd dan hoi 1a phu hop
nhit dé nhoi _nap vao phan tr nd. Trong do, thudc nd déo chira hexogen (RDX) c6 déc diém 1a
phong phu vé nguyén li¢u, san xut cong nghiép dé dang va chi phi thap, d& nhdi nap vao cac phan
tir nd. Do d6, thudc nd déo 1a sy Iya chon wu tién dé ché tao phan tir nd cho giap phan Gmg n6 &
trong hudng nghién ctru nay.

2.2. Lira chon loai phén tir nd ciia giap phan &ng nd cho xe chién ddu b binh hang nhe

Vién nghién ctru thép Niistali ctia Lién Bang Nga da ché tao ra phan tir nd 4C24 trén co so phan
tir nd 4C20 (kiéu giap Kontatk-1) dé trang bi cho cac xe boc thép hang nhe, trong d6 chii yéu 1a xe
BMP-3. Phan tir nd 4C24 va 4C20 déu sir dung chung thudc nd déo PVV-5A khéi lwong thude nd
déo trong phan tir nd 4C24 bang mot nira so véi 4C20 va bang 130 gam [4].

Viée néng cao hi¢u qua trong viéc bao v¢ chéng lai dan chdng ting dat duoc thong qua viée su
dung thém cac tim polyme, dua vao cac nguyén t6 phi kim loai tac dong 1én dan tan cong, ciing
nhu thoi gian tuong tac 1au hon [5, 6]. Do d6 trong phan tr nd 4C24 ngoai 16p thude nd con co
thém 16p cao su vai IP-1, khéi luong ctia phan tir nd 4C24 1a 1360 gam véi kich thude bao 1a
250x130x10 mm. Niam 2022, Lién Bang Nga da trinh dién thir nghiém tai Army Game modul
GPUN kiéu méi lip cho xe chién d4u bo binh sir dung phan tir nd 4C24 nay. Phan tir nd nay 1a co
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s& dé nhom tac gia nghién ctru, thiét ké moé hinh GPUN cho xe chién d4u bo binh & trong nudc.
2.3. Thiét ké mé hinh giap phan vng nd

Trén co s& phéi hop voi cac don vi trong quan doi, tir cqéu tao va kich thudc cta xe chién dau
b0 binh san xuat trong nudc md hinh bo tri GPUN duoc thé hién qua hinh 5 sau:

E
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Hinh 5. Bé tri GPUN [én xe chién dau bé binh.

Trong d6: Modul GPUN s 1 b tri bao vé than xe véi s6 luong 42 modul, modul GPUN s6 2 b
tri bao vé phan mili xe phia trudc voi s6 lwong 7 modul. Kich thudc bao modul s6 1 1a 420 x 268 x
270 mm, modul s6 2 14 894 x 268 x 172 mm. Phia trong cac modul duoc bd tri cic phan tir nd 4524
theo mot thir ty nhat dinh, dam bao t6i wu hoa kha ning chdng lai dong xuyén 16m. Do do, goc dat
phén tir nd, vi tri, s6 luong sép xép 1a yéu t6 chinh s& dwoc nghién ciru 1am 13 & trong bai béo nay.
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Hinh 6. M6 phong dur kién cdu tao cdc modul s6 1 va sé 2 (tir trdi qua phdi).
3. KET QUA VA THAO LUAN
3.1. Xac dinh nguyén 1y 1am viéc ciia phén tir n6 miu nhé
Chuan bi dan xuyén lom mau nho

Pan xuyén 16m mau nhé duoc lam tir loai phéu déng 27 mm, ép vao mot mat cla éng nhua
chiu nhiét c6 chiéu day 4 mm chiéu dai 100 mm; 70 gam thudc nd déo C4 duogc nhdi trong (‘3ng
nhya. DPan xuyén 16m mau nhé dugc kich nd gian tiép bang kip nd dién sb 8, két qua thir nghiém
loai dan xuyén 16m nay c6 chiéu sdu xuyén 100 = 5 mm qua dich thép CT3 nhu trén hinh 7 sau:

4

Hinh 7. Thir nghiém xdc dinh chiéu sdu xuyén cua dan xuyén lom mau nho.
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Chudn bi phan tir né mau nho

M?lu 1: Phan tt nd m:fm d}IQ‘C ché tao tr 2 tAm bia c6 kich thude 150 x 100 X 2 mm, kep gitta
2 tam bia nay 1a 16p thudc nd déo PVV-5AVN day 3,7 mm va 16p cao su day 2,3 mm. St dung
bang dinh dé€ co dinh phan ti no.

Mau 2: Phén tir n6 mau dugc ché tao tir 2 tAm thép CT3 ¢6 kich thude 150 x 100 X 2 mm, kep
gilta 2 tam thép nay 1a 16p thude nd déo PVV-5AVN day 3,7 mm va 16p cao su day 2,3mm. St
dung bang dinh d€ c¢6 dinh phan tir no.

Chuan bi dich thép

bich theép bao vé duge ghép tir cac térq thép CT3 c6 kich thude 250 x 250 X 6 mm, s6 luong
cac tam thép dat sat voi nhau tir 4 dén 30 tam (so lugng du d€ xac dinh duoc chi€u sau xuyén).

So dd thir nghiém duoc bd tri sao cho goc t6i cua dong xuyén hop voi bé mit phap tuyén cua
phan to n6 mau mét goc 60°. Phan tir no dat cach dich thép mot khoang 30 mm.

Két qua thir nghiém duoc thé hién qua hinh 8, hinh 9 sau:

Hinh 9. So do va ket quad thir nghzem phan tir né mau 2.

Tir két qua thir nghiém nhan thay cac phan tir nd mau 1 va miu 2 c6 kha ning chong lai hoic
can pha mot phan dong xuyén 16m, trong do:

+Dbi voi mau 1: Dong xuyén da xuyén qua 16 mm (2 tAm thép dau xuyén qua, tim thir 3 xuyén
gua 4 mm), c6 nghia 1a phan tir n6 mau 1 da lam giam chi€u sau xuyén di 84 mm so véi 100 mm
xuyén 10m ban dau.

+ Pdi voi mau 2: Céac tm dich thép khong bi dong xuyén dam qua, chi c6 tim dau tién bi anh
hudng boi dan xuyén 10m, tuy nhién chiéu sdu xuyén 16n nhat chi khoang 3 mm, ngoai ra trén bé
mat c6 nhi€u vét 10m voi cac kich thude, chiéu sau khac nhau, nam phan bo vé cung hudng vaoi
chiéu tién ciia dong xuyén. Su tuong tac ciia dong xuyén 16m véi phan tr nd mau 2 dugc mo phong
qua hinh 10.

Qua do, cho thay tac dung cua phan tur nd khong chi boi lu’orng thude no loai thuéc nd ma no
con phu thude vao ciu tao cua phan tir nd. Khi phan tir nd lam viéc, cac tam thép ¢ 2 mat bi pha
v thanh cdc manh vang co téc do di chuyén rt nhanh, giao cat vdi dong xuyén 16m nén phén tach

48 P. Q. Hiéu, ..., P. K. Pgo, “Nghién civu, thiét ké mé hinh gidp phén iing ... b binh hang nhe.”



Nghién ciru khoa hoc cong nghé

dong xuyén thanh cac doan xuyén nho6 hon ban dau (hinh 10). Ngoai ra, trong qua trinh lam viéc
cua phan tir nd tao ra mét vung cao ap la rao can dé ngan chin qua trinh phat trién dong xuyén
16m. O giai doan nd ban dau cta phan tor nd mau, miii xuyén dang thang ban dau tr¢ thanh hinh
dang ngoan ngoéo, xdy ra su gian no khong déu va v thanh cac phan riéng biét. O cac giai doan
sau clia qua trinh, sy bién dang cua dong xuyén thé hién & mirc 6 16n hon, va theo thoi gian dan
dén sy phan tan hoan toan dong xuyén thanh cac doan nho khac nhau véi kha ning ddm xuyén
khong cao do dong ning thap.

~

\ Dong xuyén l6m

Hinh 10. Twong tic dong xuyén 16m véi phan tir né.
3.2. Thiét ké, thir nghiém phan tir nd
Mo hinh b6 tri thir nghiém phan tir né nhu hinh 11 sau:
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Hinh 11. Bé tri thir nghiém phan tir né.
Trén co s¢ nghién clru ¢ myc 3.1, nhom tac gia da ché tao phén tir nd vai kich thude 250 x 130
X 10 mm dugc lam tir thép CT3, sur dung thudc nd déo PVV-5AVN véi khoi lugng 130 g. Ngoai
ra, con st dung 16p cao su vai bo co chi€u day 2 + 2,5 mm d¢€ lam 16p 16t. Phan tir n6 dugc kep
theo thir tur thép CT3-thude nd6 déo-cao su vai-thép CT3, sau do dugc gan chat bang keo dinh.

Tam thudc nd

TAm cao su

Hinh 12. Cdu tao phan tir né.

Pan xuyén 16m: Pan xuyén 16m duoc lam tir loai phéu déng cua dan BDCT-7M XL, dugc ép
vao mot mat cua 6ng nhua chju nhiét ¢6 chiéu day 4mm chiéu dai 120 mm, long trong duoc nhdi
400 gam thudc nd déo C4. Pan duoc kich nd gian tiép bang kip n6 dién s 8, két qua thir nghiém
loai dan xuyén 16m nay c6 chiéu sdu xuyén 210 + 5 mm qua dich thép CT3.

Tién hanh thir nghiém véi cac goc t6i khac nhau dé xac dinh anh huéng ctia n6 dén do xuyén
thép. Két qua duoc thé hién qua hinh 13 sau:
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Hinh 13. Anh huéng ciia géc téi dén kha ndng can xuyén.

Két qua tir hinh 13 cho thay goc dit phan tir nd c6 y nghia quan trong ddi voi kha nang can lai
dong xuyén cia. Goc dat hiéu qua 16n tap trung & goc 65 + 75°. ’Ngoéi ra, khi chi y dén kha nang
bao v¢ dién tich dich thép, tac gia lya chon g’(')C dat trong 65°. Tién hénl} thir nghi€m 6 tai cac vi tri
khoang cach s; khac nhau vai goc tai 65°, két qua thir nghiém dugc thé hién quan hinh 14 sau:
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Hinh 14. Anh hwong ciia vi tri S1 t6i dén kha nang can xuyén

Tir hinh 14 cho thiy, vj tri t1ep xuc gitra dong xuyén voi bé mit phan tir nd c6 anh hudng 16n
dén kha nang can xuyén cua phan tir nd, kha nang can xuyén hiéu qua nhat & trong khoang tiép
xuc tai vi tri tir 100 dén 200 mm, & céac vi tri con lai kha nang can xuyén giam.

Nhu vay, v6i 1 phan tir nd ban dau do nhém tac gia ché thir c6 kha nang can dong xuyén 16m
tir 6 xuyén 210 mm xudng con khoang 45 mm, tic 14 1am giam kha nang xuyén ciia dan xuyén
I6m xudng 165 mm. Néu nhu v6i cach hiéu kha ning can pha dong xuyén cia hé lap ghép cac
phan tir n6 bang téng cta cac phan tir nd don cong lai thi véi 2 phan tir nd kha nang can xuyén sé
bang 330 mm du dé dap tng chdng lai dan xuyén 16m DCT-7M XL véi kha ning xuyén khong
nho hon 250 mm. Pay 1 nguyén 1y chinh dé nhom tac gia thiét ké modul GPUN 2 16p phan tir nd
dé thir nghiém nhu hinh 15 dudi day.

Hinh 15. Thir nghiém véi 2 phan tir né.
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Két qua thir nghiém véi 2 phan tir nd dit song song, hop vai goc t6i dong xuyén 16m mot goc
65° da can pha hoan toan dan xuyén 16m c6 dong xuyén 210 = 5 mm. Do6i véi dan B-41M véi kha
nang xuyén khong nhd hon 250 mm s€ dugc trinh bay & cac nghién cttru, lam ro sau nay.

4. KET LUAN

Vi viée sir dung loai thudc nd déo, thiét ké cau tao phan tir nd va két qua thir nghiém cho théy
tac dung cua phan ttr nd khong chi boi luong thudc nd, loai thude nd ma n6 con phy thude vao cau
tao ctia phan tr nd. Goc dat phan tir nd trong modul giap phan tng n6 c¢6 anh huong lon dén kha
nang can pha dong xuyén, trong do goc dat t6i ru nam trong khoang 65 + 75°. Vi tri tlep Xxuc gitra
dong xuyén v6i bé mit phan tir nd c6 anh hudng l6n dén kha ning can Xuyén cua phan tir nd, kha
nang can xuyén hi¢u qua nhét & trong khoang tlep xtc tai vi tri tir 100 dén 200 mm, & cac vi tri
con lai kha nang can xuyén giam. Viéc sir dung cac phan tir nd dat song song v6i nhau sé lam ting
thém kha nang chong lai dong xuyén.
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ABSTRACT
Research and design explosive reactive armor models for light infantry fighting vehicles

In combat, besides main battle tanks, infantry fighting vehicles always appear, used to
carry infantry on the battlefield and provide fire support. In previous wars, these armored
vehicles, such as BMP infantry fighting vehicles and BTR armored personnel carriers, all
exhibit major shortcomings in terms of survivability, making it unsafe for the crew and
infantry sitting in the vehicle when they stumble on mines and are hit by bullets because they
are not equipped with explosive reactive armor to protect the vehicle from concave-piercing
bullets. Vietnam's defense industry is conducting research and designing infantry fighting
vehicles using domestic resources, so it is essential to research and design a synchronous
explosive reactive armor model along with this process. In this article, the authors, based
on the information provided about domestically manufactured infantry fighting vehicles,
have researched and designed an explosive reactive armor model for this vehicle, capable
of resisting anti-tank bullets. Explosive reactive armor is designed in a modular style and
can be easily and quickly assembled and disassembled.

Keywords: Explosive reactive armor; 4C24; Infantry fighting vehicle; B-41M.
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