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TOM TAT

Bai bdo trinh bay két qud nghién civu tinh todn thiét ké PCD MCT-83 sir dung nguyén Iy né
tao hinh. Tir viéc tim hiéu Iy thuyét tinh todn vé né tao hinh, nhém tac gia danh gia anh huéng cia
cdc yéu té dén chiéu sau xuyén dan tao hinh, tir d6 dwa ra phwong dn thiét ké so bo PCD MCT-83.
Trén co s6 do, sir dung phan mém Ansys Autodyn tién hanh tinh todn mé phong dé kiém chimg lai
thiét ké PCD MCT-83. Dua vio két qud tinh todn mé phong tién hanh ché thir thir nghiém theo
phirong én da thiét ké. Két qua da thiét ké, ché tao thanh cong PCP MCT-83 dat cdc chi tiéu chién
ky thudt dé ra. Nghién ciru mét lan nita khdng dinh kha ndng lam chii cong nghé ché tao MCT hién
dai trong nude, tao co s6 phdt trién cdc logi vii khi théng minh, gép phdn néng cao tiém lec cong
nghiép quéc phong.

Tir khéa: PCD MCT-83; Né tao hinh; Vii khi théng minh.
ABSTRACT

This paper presents the research outcomes on the computational design and fabrication
of the MCT-83 shaped charge device based on the shaped explosive charge principle. Through
a comprehensive investigation of the theoretical foundations of shaped-charge calculations, the
research team evaluated the effects of various parameters on the penetration depth of the shaped-
charge projectile, thereby establishing a preliminary design configuration for the MCT-83 device.
Subsequently, numerical simulations were performed using Ansys Autodyn to validate the proposed
design. Based on the simulation results, prototype fabrication and experimental testing were
conducted in accordance with the developed design scheme. The obtained results demonstrated the
successful design and manufacture of the MCT-83 shaped charge device, satisfying the specified
tactical and technical performance requirements. The study further confirms the domestic capability
to master advanced shaped-charge manufacturing technologies, thereby providing a technological
foundation for the development of intelligent weapon systems and contributing to the enhancement
of national defense industrial capabilities.

Keywords: PCD MCT-83; Shaped charge, Intelligent weapon systems.
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1. PAT VAN PE

Trong bdi canh chién tranh hién dai, dic
biét 1a chién tranh bao vé T6 quéc, viéc phat
trién cac loai vii khi c6 hiéu qua cao, chi phi
hop 1y va ph hop véi diéu kién tac chién thuc
té 1a yéu cau cap thiét. Trong d6, min chong
tang 1a mot trong nhimg phuong tién tac chién
hi€¢u qua, c6 kha nang han ché va tiéu diét cac
phuong tién co gidi nhu xe tang, xe thiét giap.
Trén thé gii, nhidu nghién ctru da phat trién
cic loai min chéng ting thé hé méi co kha
nang tan cong bén suon, st dung ngoi cam bién
khong tiép xuc, tiéu biéu 1a min TM-83 cla
Lién bang Nga. Loai min nay két hop cam bién
rung chan va héng ngoai dé nhéan dién myc tiéu
tir xa, cung phan chién dau ung dung nguyén ly
nd tao hinh, tao ra phan tir xuyén co vén toc cao
giip nang cao hi¢u qua ti€u diét muc tiéu [1].
Trong nudc, cac nghién cuu trude day da tap
trung vao thiét ké, ché tao cac loai ngoi min co
khi, song viéc lam chu cong ngh¢ min “thong
minh” tich hgp cam bién van con han ché.

Pé giai quyét van dé& nay, bai bao tap
trung di sdu vao viéc tinh toan thiét ké PCDH
MCT-83 theo nguyén 1y no tao hinh, két hop
mo phong, ché thir va thir nghiém dé d6i chimg
voi két qua tinh toan. Muc tiéu la ché tao thanh
cong PCD MCT-83 dé ting budc lam chu cong
ngh¢ thlet ké, ché tao MCT hlen dai, dap Uing
yéu cau nang cao ning luc qudc phong trong
tinh hinh méi.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Ly thuyét tinh toan [2]

Mo hinh thiy dong luc hoc cua hién
tuong nd tao hinh dugc xay dung dua trén cac
gia thiét sau: Sy kich no lidu thudc nd xay ra
tc thoi; chuyén dong cua timg phan td phéu

16t xdy ra theo phuong phép tuyén voi bé mat
ngoai ciia day hinh quat, tai thoi diém bi nén ép
cac phan té phéu 16t khong anh hudng tuong
quan 13n nhau; gradien van téc doc theo dong
xuyén 14 hing sd, sy tuyén tinh héa van tdc cac
phan t6 dong xuyén theo chiéu dai dong xuyén
dién ra vao thoi diém nén ép phan té phéu 16t
nam trong day cta no; tbc d6 phan dau dong
xuyén bang tbc d6 ban dau cua phan té dinh
phéu 16t.

Chia khéi no 16m thanh n phan té dang
quat, truc phan t6 tring véi truc phéu 16t, dinh
phan t6 13 tim mat cau phéu 16t. Véi cac gia
thiét trén, toc do nén ép phan t6 phéu 16t thi i,
dugc xac dinh tir phuong trinh cin bang ning
lugng cho dong thoat mot phia san pham no:

2.1)

Trong dé: B, = m /M. la h¢ s6 phu
tai trong tiét dién i-m; m M 1a khéi luong
thuc no tich cyc va kh01 luong pheu 16t tai
tiét dién i-m; D 1a téc d6 nd cua thude nd; k 1a
hé s6 da bién cua san phém n6. Xac dinh khi
luong phan t6 thir i cua phéu 16t M, cua thudc
ndé m_ ., cua thude no tich cuc mTNI cua than
vo M, bang cach tinh thé tich cua cac phan
tuong ung cho tig tiét dién. Khéi luong thude

nd tich cuc tinh theo cong thuc:

m,..
_ My
My = > : (1 +

Van tdc cac phan t6 dong xuyén V.
phan bé tuyén tinh doc theo truc phéu, van the
cua mot phan t6 phéu 16t gdm 2 thanh phan,
thanh phan doc truc phéu V =V, cosp, va
thanh phan hudng tam (gay blen dang déo pheu
16t). Toc d6 phan t6 dau dong xuyén bang tdc

My =M, (2.2)
Mki + Mi + mTNi

d6 ban dau phan t6 phéu 16t nam tai dinh ctia n6 &
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V=V con thanh phan hudng ,tém cua dong
xuyén bang 0. Khi do, gia tri toc do cua cac
phan td con lai duoc tinh tir diéu kién gradient
téc d6 1a hang sb:

V=V, AV (i-1;i=1,2,..n (23)

Trong do: AV, 1a d6 giam toc do tung
phan t6 ké tiép cua dong xuyén so véi phan to
trudce, nd dugc xac dinh tir dinh luat bao toan
nang luong.

2
-B—-~NB"-44C (2.4)
24

AV, =

VoI 4=3"M (i -1y

i=1

B=-2V,> M(i-1); C=V > M,-2E,

i=1 i=1

Khoéng thoi gian nén ép phan té cudi
cung cua phéu 16t 1a At = Rb/V on? V01 R, 1a
khoang cach tur phan t6 n dén tam cau O cua
phéu 16t, V,, 1avan toc ban da}l clia phan t6 thir
n; luc nay dinh dong di chuyén vao vi tri moi,
chiéu dai ludng xuyén tao hinh 1, dugc xdc dinh
theo quan hé 2.5, trong d6 A’ la dinh dong,
1a van tdc ban dau cta phan t6 dinh phéu (tren
truc khdi nd).

ly=04"=V, At —R, =V, At - R, (2.5)

Chiéu dai cic phan t6 dong khi hinh
thanh la nhu nhau 1, =1/n = const, toa d¢ cac
phan t6 dong xuyén theo truc dong tai thoi diém

nay la:

z; =l — (i =), (2.6)

D¢ dai cua phan t6 dong xuyén tai thoi
diém xuyén vao chudng ngai dugc xac dinh tur
diéu kién:

L=1,+Al<n,l

0i>

(2.7)

Trong do: F, 1a quang duong ma phéan to
1-m cua dong xuyén di duoc voi vén tbe \f tinh
tir thoi diém dong xuyén hinh thanh hoan toan
dén thoi diém gip chudng ngai vat, ké ca tong
chiéu sau xuyén thing cia tit ca cac phan tb
dong xuyén trude do; n, 1a he s6 vudt dai gisi
han.

Chiéu sau xuyén cua phan t6 i duoc tinh
theo cong thuc:

L=]—_ (2.8)

u. la tbc do xuyén 16m cua phan t6
dong, dugc xac dinh bdi dinh luat Bécnuli cho
bé mat ti€p xuc gitra vat va dap va chudng ngai:

_ Vji - ﬂ\/Vﬁ + Gy (2.9)

1— 4

xi

Trong do: u = (p,/p)"*; py, p; la mat do
vat liéu chudng ngai va khoi xuyén; Gy =2(Y,
- YO/ - uz)/pj; Y., Y, 1a gi6i han chay cua vt
lidu chudng ngai va dong xuyén, xac dinh tu
thuc nghiém hodc tir bai toan dan déo dong.

2.2. Nghién ctru anh hwéng mot sé yéu té dén
uy lwe xuyén PCb MCT-83

2.2.1. Anh hwéng thong sé két cau phéu 6t
* Pac tinh co hgc: Pac tinh co hoc vat ligu

phéu 16t bao gdbm: do déo, mat dg, do bén co
anh hudng rat 16n dén do xuyén sau ctia dong
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kim loai tap trung (phan tir xuyén) khi kich n6
min.

+ D§ déo: Vat li€u déo thi kha nang
vudt dai dong tot hon, tuy nhién voi dan sir
dung nguyén 1y nd tao hinh can 6n dinh hinh
dang phan tir xuyén trén duong bay nén do déo
c¢6 anh huong truc tiép toi uy luc xuyén cta dan
tao hinh.

+ Mat d6: Chiéu sau xuyén phu thudc
vao mat do kim loai ché tao phéu 16t, vi mat do
vat liéu dong xuyén cang cao thi nang lugng
tap trung cuia dong xuyén cang cao va do xuyén
sau cang lon.

+ Do bén: Trong nhimng nghién ciru d6i
v6i dan tao hinh, phan tir xuyén c6 kha ning
bay xa va 6n dinh ¢ khoang cach bang gin
1000 1an duong kinh ban dau ctia vat 1dm chinh
1a nho tinh 6n dinh vé hinh dang phan tir xuyén.
Mit khéc, hinh dang phan tir xuyén duoc quyét
dinh boi d6 bén cua vat liéu lam phéu 16t. Theo
cac tai li€u nghién ctru da dugc cong bd, khi
phﬁn tor xuyén c6 hinh dang ddm bao, on dinh
thi van téc ban dau c6 thé dat tir 1700+2300
m/s [4].

* Pic tinh hinh hoc: Pic tinh hinh hoc phéu
16t gdm: hinh dang, goc md va do day.

+ Hinh dang: Phéu 16t thuong dung cé
dang loa kén, nén, ban cau. .. Riéng cac loai
MCT, do dic diém than min c6 khéi lugng,
duong kinh 16n, yéu cau khéi luong thudc nd
tich cuc tham gia nén ép phéu 16n nén thuong
sir dung phéu hinh ban cau hodc hinh cén c6
goc mé lon.

+ Goc md: Pbi voi phéu 16t hinh ban
cau, khi ché tao nguoi ta lya chon dya trén ty so

giita chidu cao va dudng kinh day bé mat trong
cua phéu 16t (h/d, < 0,3). V6i ban kinh cong va
gdc mo nhu vay, nén khi chiu tadc dung nén ép
ctia san pham nd, phéu khong bi “chay” ra ngay
ma no bi bat ra roi sau d6 “chay long” va tao
hinh. Do ¢6 dic diém nay ma khéi lugng kim
loai tham gia hinh thanh phan tir xuyén gan nhu
14 100%, vi vay phén tir xuyén c6 dong ning va
dap 16n, tdc dung xuyén thép tdt hon.

+ Do day: Theo cac két qua nghién ctru,
khi ting chiéu day phéu c6 nghia ting khoi
luong phéu, két qua cho thay tang khdi lugng
va d6 bén dong dong thoi giam van tdc nén ép
phéu va van tde dong. Thuc té, ton tai mot gia
tri 46 day t6i wu cta phéu 16t, voi do day nay
dong xuyén s& c6 kha nang xuyén siu 16n nhat.
Qua trinh nén ép phéu, phan day cua phéu s&
chiu nén ép dau tién va manh nhét, vi vay phan
dinh va phan d4y phéu 16t c6 bé day 16n hon so
voi & miéng phéu, hay néi cach khac phéu 16t
s& ¢o chiéu day giam dan tir dinh dén miéng
phéu. Thuong thi day phéu s& c6 chiéu day hon
miéng phéu khoang 1,25+1,32 lan.

Nhur vay, vat liéu phéu 16t PCD MCT-83
su dung vat liéu béng dé)ng M1, c6 dang hinh
ban cau, chiéu day dinh phéu 16n hon chiéu day
miéng phéu tir 1,25+1,32 lan.

2.2.2. Anh huwéng thong sé thuéc no

Ty trong va tdc d6 nd 1a hai yéu t6 quan
trong anh huong dén dan tao hinh. Ty trong va
tbc do nd cang cao, chiéu sau xuyén cua dan
cang 16n.

Tham khéo mot sb loai hdn hop thube
nd su dung nhdi nap vao dan lom duoc dua ra
trong bang 2.1.
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Bdng 2.1. Mot 56 hén hop thuéc né thuong dwoc su dung vao dan lom

5 Khoi lugng Téc do nd 1
TT Tén, ky hiéu Thanh phan riéng (g/ : Xuat xir
3 (m/s)
cm?®)
1 TT-40/60 40% TNT; 60% RDX 1,72 7900 Nga
2 TT-30/70 30% TNT; 70% RDX 1,73 8060 Nga
3 TI-23/77 23% TNT; 77% RDX 1,743 8252 Nga
4 | OKTOJI-30/70 30% TNT; 70% HMX 1,77 8250 Nga
5 OKTOJI-23/77 23% TNT; 77% HMX 1,80 8540 Nga
+ o . + o
6 Cyclotol type T A (25£2)% TNT, (75+2)% 1,743 8252 My
RDX
-+ 0 . -+ 0
7 Cyclotol type II A (30£2)% TNT, (70+2)% 1,73 8060 My
RDX
8 Composition B2 40% TNT; 60% RDX 1,72 7900 My
9 Octol-23/77 23% TNT; 77% HMX 1,80 8540 My

Dé tang uy luc phan tir xuyén can ting
van toc xuyén va khdi luong phan tir xuyén.
Tang van tdc xuyén bang cach ting khdi luong
thudc nd nén ép hodc sir dung thude nd ¢ ning
luong tbc d6 nd 1én. Tuy nhién, cong nghé
nép ¢ép dan tao hinh phai phu hop véi cac day
chuyén cong nghé sin co trong nudc. Tham
khao cac loai dan 16m hi¢n nay, dé dam bao uy
luc xuyén, dong thoi chi phi ché tao thap nén
nhom dé tai Iya chon st dung hdn hop thude
nd Tr-40/60 (CompB) dé nhdi nap viao PCPH
MCT-83.

2.3. Két cAu PCP MCT-83 [3]

Hién nay, ¢ nudc ta chua c6 nghién ctru
chuyén sau va dwa ra két cAu cu thé vé MCT st
dung nguyén 1y n6 tao hinh. Trong mot s bai
bao, cong trinh nghién ctru, tai li¢u sach tham
khao ctia Nga hién nay chi dé cap dén viéc dua
ra hé sd thuc nghiém d6i véi két cau ciia min
hodc dan 1dm. Theo d6, dé min hay dan 16m st
dung nguyén 1y nd tao hinh c6 uy luc xuyén tdi
wu thi két cau phai thoa man méi quan hé giira
cac thong s6 8, h, D nhu sau:

§=(0,05+0,1)D va h = (0,1-0,3)D

Trong do:

5 — Do day phéu 16t;

h — Chiéu cao phéu 16t;

D — Puong kinh ngoai chi tiét phéu 16t.

Dua vao két qua phan tich anh hudng
cac thong sb két cau, nhom deé tai dua ra két cau
so b PCDB MCT-83 nhu sau:

Hinh 2.1. Két cau PCP min MCT-83:
1 - Thén min; 2 - Phéu I6t; 3 - Thudc né;
4 - Tram no.
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Céc thong sd dau vao ciia PCD duogc cho trong bang sau:

Bang 2.2. Cdc théng sé tinh todn dau vao

TT Théng sb Gia tri
1 Vit liéu phéu 16t DPong M1
2 Chiéu day phéu 13 mm
3 Ty s6 h/D cua phéu 16t 61/254
4 Ban kinh cong R ctia phéu 16t 185 mm
5 Thube nd 11,8 kg ComplEo}/O (gi:fglg))x, 36% TNT,
6 Téc d6 nd cia thude nd TI-40/60 (CompB) 7900 m/s
7 Chiéu day bia thép (thép CT3) 150 mm

3. KET QUA VA THAO LUAN
3.1. Két qua md phéng PCD MCT-83

Str dung cac thong sb két cu, vat lidu
néu ¢ Bang 2.2 dé xay dung bai toan mé phong
hién tugng n6 PCD MCT trong Asys Autodyn.
Dé phu hop véi toe do tinh toan cua may tinh,
chung ta sir dung m hinh 2D d6i ximg qua truc
Ox; khong xét toi twong tac ctia san pham nd va
than vo min tai bién ving tinh toan; diéu kién
bién dugc su dung la Flowout; phuong phap
kich nd diém dugc sir dung trong mé phong. Str
dung ludi Euler véi kich thude ludi 1xImm,
muc tiéu ban thép su dung ludi Lagrange voi
kich thude ludi 1xImm.

Két qua md phong cho ta cac thong sd
dau ra gom:

- Van téc 16n nhét cua dan tao hinh:

V,= 1740 m/s;

- Ty s0 chi€u dai trén duong kinh dan:

1/d = 183/90;

- Puong kinh miéng 16 xuyén:

® =124 mm;

- Pudng kinh 16 xuyén nho nhit trén
bia: ® =80 mm;

n

- Xuyén thung bia thép day:
L =150 mm.

Mere X vl vy

0 T T T T
oo 0.2 0.4 LX) 08
TR s

Hinh 2.2. D6 thi vdn téc cia dan tao hinh

&b r= 250 us

b 1= 200 ps Bp= 300 us

Hinh 2.3. Qua trinh hinh thanh dong kim logi va
phén bé vin toc
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Hinh 2.4. Dan tao hinh xuyén qua bia

Trén hinh 2.4 thé hién truong véan tdc
tai cac thoi diém. Ta thdy tai thoi diém t = 60
us (Hinh 2.3) dudi tac dung ctia song nd va san
phém nd, phéu 1ot da bién dang, c6 su chénh
van toc gitta phan dinh va phan miéng phéu 16t
(gid tri van tdc tai cac diém phia ngoai & phan
dinh ctia phéu 16t 1a 1554 m/s, giam dan tir phan
dinh phéu dén phan miéng phéu 16t, gia tri van
toc tai phan miéng phéu 16t 1229 m/s). Khoang
thoi gian tir 100us + 150us do ¢6 su chénh van
tc gitta phan dinh va phin miéng 16n nén phéu
16t bi bién dang, vudt dai va hinh thanh so bo
phan tr xuyén. Tiép theo do, khoang thoi gian
tr 150us + 250us 1a khoang thoi gian dong kim
loai 6n dinh hinh dang (vén toc phan dinh dong
lic nay 16n nhat dat khoang 1334 m/s, van tde
phan chuéi dong 1157 m/s). Khoang thoi gian
tir 300 s, phan tir xuyén duogc hinh thanh, lac
nay khong con sy chénh vén toc giita dinh va
dudi dong nita va dat 1262 m/s, nén phan tur
xuyén gitt nguyén hinh dang nay trén dudng
bay cho dén khi va cham vao muc tiéu.

3.2. Két qua thue nghiém véi PCD MCT-83

Noi dung cua bai bao di sdu nghién
ctru anh hudng cac thong s két ciu dén uy luc
xuyén cua PCD MCT-83. Sir dung phuong phéap
mo phong sé bang phan mém Ansys Autodyn
dé mo phong lai qua trinh nd hinh thanh phan
tir xuyén va tuong tac tbc do cao giita phan tir
xuyén véi bia thép. Dua vao két qua mo phong
dé hiéu rd hon ban chit qua trinh nd, co ché

hinh thanh phan tr xuyén va cac dic diém co,
1y ctia qué trinh twong tac téc do cao giira dau
dan voi muc tiéu, 1am co s& danh gia thiét ké
trong qua trinh nghién ctru.

Dua vao két qua tinh toan danh gia anh
huong cua cac yéu td két ciu dén uy luc xuyén,
nhom dé tai lua chon dua ra phuong an thiét ké
phi hop, tir d6 thiét ké ché thir va thir nghiém
theo phuong an da chon. Duéi day la hinh anh
két qua ban thyc nghiém PCD MCT-83.

Hinh 2.5. Hinh anh PCD va bia thép ¢ mot
phat ban

thir nghiém

Nhu vay tir cac két qua nghién ciru dat
dugc, dé kiém ching két qua tinh toan va giam
bét chi phi phuc vu thtr nghiém, hoan toan c6
thé str dung két qua khao sat bang phuong phap
mo phong s6 1am co sé lwa chon dua ra céc
phuong an thiét ké PCH MCT-83.
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4. KET LUAN

Ttr nhitng nghién ctru vé& dan tao hinh,
ta co thé nhan xét rang c6 rat nhiéu yéu té anh
dén qua trinh hinh thanh phan tir xuyén ciia dan
tao hinh, gé)m: thude nd, tAm chan song, yéu td
hinh hoc va vat liéu lam phéu 16t... Mdi yéu t6
c¢6 pham vi thay ddi rong, chi cin mot thay doi
nho ciing c6 thé cho két qua rat khac nhau vé co
ché hinh thanh 15i xuyén ciing nhu cac tham sb
vé van toc, hinh dang. .. Néu dung phuong phap
thuc nghiém dé chon duoc két cdu ti wu s& doi
hoi phai tién hanh thyc nghiém véi sé luong
cudc thir rat 16n. Dé giai quyét van dé nay, cac
nha nghién ctru trén thé gii di st dung phuong
phap nghién ctru ban thyc nghiém la phuong
phap két hop mé phong toan hoc qua trinh
tuong tac gitta thude nd voi phéu trong bai toan
nd tao hinh véi thuc nghiém dé dat duoc hiéu
qua nghién ctru. Cac phuong phap mé phong sb
cho phép phan nho ddi tuong theo cac dau hiéu
hinh hoc, tich qua trinh thanh nhiéu bai toan
riéng 1€ c6 lién hé véi nhau theo mot mach xac
dinh va tién hanh tinh toan day du cac dic tinh
ctia hé. Céc dic tinh riéng 1¢ va toan phan nhan
dugc cua toan bd qué trinh mdé phong khong
chi giup cac nha nghién ctru hiéu sau hon ban
chat vat 1y qua trinh hinh thanh phan tir xuyén
ma con giam s6 luong, chi phi cac cudc thir
nghiém.

Két qua nghién ctru biang phuong phap
ban thuc nghiém cho thiy, PCD MCT-83 sir
dung nguyén 1y nd tao hinh di dwoc thiét ké,
ché tao va th nghiém thanh cong, dap Gmg yéu
cau vé kha ning hinh thanh phan tir xuyén va
hiéu qua xuyén phd muc ti€éu. Nghién ctu da
khang dinh kha nang thiét ké, ché tao va ting
budc lam chu cong nghé ché tao MCT-83 trong
nude, dong thoi tao co sé khoa hoc va thuc tién
quan trong cho viéc phat trién hé thong vii khi
thong minh trong tuong lai. <

Ngay nhan bai: 28/4/2026
Ngay phan bién: 12/5/2026

Tai liéu tham khao:

[1]. MuxaitnmoB A. H., “Memoouueckoe nocobue
01 npogedeHue 3aHAMUL N0 UHHCEHEPHOL
nooeomoske”. Benmukuit HoBropom, 2022.

[2]. Hompen, Opnenko JI. I1, “@usuxa é3pwieal.2”.
OU3MATIINT, 2002.

[3]. Tran Trung Diing, Dé tai “Nghién citu thiét
ké, ché tao min chong tang ddanh swon MCT-
83 dinh hiomg theo kiéu min TM-83 ciia Lién
Bang Nga”, 2018.

[4]. Vi Van Giang, HO Khic Ung, Trinh Dinh
Toan, Bai viét: “Nghién citu, thiét ké dan tao
hinh phéng chum™. Vién Vil khi, Téng cuc
Cong nghiép qudc phong, 2003.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 342, thang 6 nim 2026 RRE

cokhivietnam.vn



