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TOM TAT

Trong boi canh hién dai hoa qudn doi, viéc tw chu thlét ké va san xudt vii khi by binh thé
hé méi la mot chién heoe trong yéu cia nganh cong nghiép quéc phong Viét Nam. Dong siing STV
(Siing Truong Viét Nam), ddc biét la mau tiéu lién STV-022, dai dién cho suw két hop giita nguyén
Iy trich khi tin cdy cia hé sung AK va tinh cong thai hoc hién dai cua cdc dong sung phirong Tay.
Tuy nhién, do déc thir thiét ké nong cuwc ngdn (chi 215mm), qud trinh trich khi va chu trinh chuyén
dong cua bg phdn khéa nong trong STV-022 co nhimg dac diém déng luc hoc rat khac biét so voi
cdc phién ban tiéu chuan (nhuw STV- 380). Viéc nghien ciru dong luc hoc cho mau siing ndy khong
chi gitip 161 wu héa dg tin cdy cua co cau nap dan ma con la co so dé cai thién do chum, dé on dinh
khi bén lién thanh trong diéu kién tdc chién khéng gian hep. Trén co sé phén tich mé hinh thuc té
may tw dong sung tiéu lién STV-022, bai bdo lwa chon mé hinh vt Iy thay thé, xdy dung mé hinh bai
toan dong liwc hoc, thiét lap hé phiong trinh va giai bai toan dé xdy dung do thi quy ludt tuan hodn
ciia may tw dong sing tiéu lién STV-022. Phwong phap nghién cuu dyea trén [y thuyét tinh todn dam
bao phit hop véi tai liéu thiét ké, sir dung sung ciia nha san xudt.

Twr khéa: May tw dong, Sung tiéu lien STV-022.

ABSTRACT

In the framework of military modernization, achieving autonomy in the design and manufacture
of next-generation infantry weapons is a pivotal strategy for Vietnams defense industry. The STV
(Vietnam Assault Rifle) series, notably the STV-022 submachine gun, embodies a sophisticated
integration of the battle-proven gas-operated principle from the AK platform and the advanced
ergonomics characteristic of modern Western firearms. However, owing to its distinct ultra-short
barrel configuration (215 mm), the gas-porting process and the cycling dynamics of the bolt carrier
group in the STV-022 exhibit kinetic characteristics significantly different from standard variants such
as the STV-380. Investigating the dynamics of this specific model not only facilitates the optimization of
cycle reliability but also establishes a technical foundation for enhancing shot dispersion and stability
during cyclic fire in close-quarters combat (CQB) environments. Drawing from an analysis of the STV-
022 s actual automatic action, this paper proposes an equivalent physical model, constructs a dynamic
mathematical framework, and establishes a system of governing equations. By solving this system,
the cycle of operation laws for the STV-022's automatic mechanism are quantitatively established.
The research methodology, grounded in computational ballistics, ensures rigorous alignment with the
manufacturer s design specifications and technical documentation.

Keywords: Automatic firing system,; STV-022 machine gun.
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1. TONG QUAN

Stng tiéu lién STV-022 duoc cai tién tir
nguyén ban Galil ACE 31 do Israel san xuit,
v6i nhitng ddc diém pht hop hon véi thé trang
quan doi ta. So voi siing tiéu lién AK, sing c6
nhimg diém vuot troi hon nhu sau: Sung dugc
thiét ké gon nhe hon, khéi lugng phan bo kha
déng déu, cAm khé chic tay; Khi ban loat dai,
sting c6 do giat thip hon nhd dém & bang va 1o
xo ddy vé, nong sting gitr dwoc 6n dinh hon nho
thiét bi bu giat kiém giam ltra dau nong; Sung
duogc trang bi cac thanh ray Picatinny, diéu nay
hd tro viée tich hop duoc véi cac dong bo, khi
tai khac, ting tinh ning trong qua trinh chién
déu. Trong cac loai vii khi ty dong kiéu trich
khi, khi ddu dan chuyén dong qua 15 trich khi
trén thanh nong thi mot phan khi thudc qua 16
trich khi di vao bué)ng khi, tac dung lén bé mit
piston, day piston va bé khoa Iti vé sau cung
cép nang luong cho may tu dong lam viéc. Mat
khac, khi khau co sé 1ui, 16 xo day vé bi nén lai
du trir nang luong cho qué trinh day 1én. Nhu
vay, nang luong cung cip cho may ty dong lam
viéc chinh 13 nang luong khi thude dugc truyén
tai qua khau trung gian 1a thiét bi trich khi. Quy
luat bién doi ap suat budng khi phu thudc vao
quy ludt bién ddi ap suat trong nong va két cau
budng khi.

C6 nhiéu thong s6 bao gém vi tri, hinh
dang, dién tich 13 trich khi, dién tich mat piston,
khe ho giita piston va thanh budng khi, thé tich
ban dau budng khi, khéi lwong phan chuyén
dong (piston va cac chi tiét lién két v6i no),
diéu kién toa nhiét cia budng khi. Tuy nhién,
bai bao chi nghién ciru anh hudng mot s6 thong
s6 két ciu cua bé khoa va piston dén hoat dong
may ty dong stng tiéu lién STV-022. Két qua
nghién ctru dua ra 1am co s& dé tinh toan lyc tac
dung 1én sung va dua ra cac khuyén cdo vé viéc
str dung, ché tao va sir dung stiing cho phu hop.

Hinh 1. Sting tiéu lién STV-022.

2.COSO LY THUYET

2.1. Nguyén ly hoat dong ciia siing tiéu lién
STV-022

Sung tiéu lién STV-022 hoat dong theo
nguyén 1y trich khi thudc, budng khi ho, piston
1ui dai. Khi ban, dau dan chuyén dong qua vi tri
16 trich khi thube, khi thude truyén qua 13 trich
khi va 18 dan khi vao budng khi, dy piston va
bé khéa nong chuyén dong lui vé sau.

Hinh 2. Céu tao chinh ciia bé phan trich khi.

Hinh 2, mé ta c4u tao chinh cta bd phan
trich khi sung tiéu lién STV-022: 1. Nong stng;
2. Ld trich khi; 3. Piston va bé khoa nong.

2.2. Cic thong sb co ban ciia h¢ thong truyén
dong

i h 3 €

Hinh 3. Céu tao bé khoa va piston
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Hinh 3, m6 phong céu tao chinh cta bé
khoa va piston: 1. B¢ khoa; 2. Piston; 3. Khoa
nong; a. O déng md; b. Ld chira than khoa
nong; c. Tay kéo khoa nong.

Piston: Truc tiép nhén ap suat khi thubc
truyén lyc cho bé khéa nong khi ban. Mat
piston phiang ma crom, piston lién két véi bé
khoa nong bang chdt piston.

Than bé khoa nong: Phia trude c6 16 lip
piston va chét piston. Phia dudi c6 6 dong ma,
chtra chan cua than khoa (c6 mat dong, mat mo,
mat déy, mit kéo). C6 16 chira dudi than khoa.
Bén phai c6 miu ty vao dau 1y bao hiém khi bé
khoéa tién 1én hét phia trudc. Phia sau c6 15 lap
10 xo day vé, c6 miu dé gat bia, giwong bua khi
bé khoa 1. Hai bén c6 ranh truot chuyén dong
trong hop khoa nong; Ben phai co tay kéo khoa
nong dé kéo khoa nong vé sau.

2.3. Gia thiét bai toan thuit phong trong va
may tw dong

a) Gia thiét thuit phéng trong [4]

Thudc phéng chay theo quy luat chay
hinh hoc.

Céc cong thir yéu cua khi thude déu ty
1¢ v6i cong chu yéu lam dan chuyén dong tinh
tién va dugc tinh dén bai hé s6 ting ning 0;
Toan bo liéu phong chay trong diéu kién ap suét
nhu nhau va bang 4p suit trung binh p; Thanh
phan san pham Chay khong d6i; Tai thoi diém
ap suat khi thudc dat dén ap suét tong dan p,,
dai dan dugc cat va dan bat dau chuyen dong,
S6 mil doan nhiét k = 1 + 0 khong d6i va bang
gia tri trung binh cta n6 trong khoang nhiét do
tor nhiét do chay cua thuéc dén nhiét do cua
thudc & thoi diém dan ra khoi nong.
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b) Cic gia thiét trong xAy dung hé phwong
trinh vi phin chuyén dong [2]

Trir 10 xo 1a mot chi tiét dan hoi, cac
khau trong may tg dong déu dugc coi 1a vat
ran tuyét doi, lién két dong v6i nhau, co ty sd
truyén bién thién hoic khong doi.

Céc khau trong méy tu dong déu chuyén
dong song phang.

Dung khdi luong thu gon thay cho khéi
lugng phan bé. Diém dat khdi lugng thu gon
c6 thé chon tiy y, thuong 1a diém tiép xtc cua
hai khau hodc diém dit cta ngoai lyc tac dung.
Véi cac khau chuyén dong tinh tién, khoi luong
thu gon (m) bang chinh khéi luong ban than nd
(M): m=M.

Péi voi khau chuyén dong quay quanh
mét truc ¢b dinh, khi dung khdi lugng thu gon
phai dam bao diéu kién m6 men quan tinh cia
khdi lwong thu gon ddi véi truc quay phai bang
mod men quan tinh cua khau do véi truc quay
ctia nd. Tir cac gia thiét néu trén va dic diém
c4u tao ctia phdo, ta dua ra so do nguyén 1y lam
viéc ciia may tu dong sung tiéu lién STV-022
nhu sau:

LS AR
E ﬁ Ry = Z
!
Hinh 4. So' do nguyén Iy may tw dong siing tiéu
lién STV-022.

2.4. H¢ phuong trinh thuit phong trong,
phuong trinh trich khi va may tu dong

a) H¢ phwong trinh vi phan thuat phéng [1,

2,4]
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sz P
V= §1¢m
i=£~§2

8 (D
@, = yo(1+2.1.2)28,-G(1-£)-G, £,

=12

;"5 HO(1+20.2)28, + 50 +5.1L,

~K,.p—kpl -K,G(1-£)-K,G,&,]

p= %[ Foro(l+2.42)2E,

Trong do:
K. - Ham ton that nhiét:

(k=D.Avy o (F +T1d1)
T R

K, - Ham tinh luu luong:

kpW
Kp—C%

W - Thé tich khoang khong sau ddy dan [m?];

L - Quing dudng chuyén dong twong
dbi cta dau dan trong 1ong nong [m];

v - Van tdc chuyén dong twong ddi ca
dau dan trong nong [m/s];

z - Bé day chay tuong d6i cta hat thudc;

p - Ap suat khi thudc trong nong [Pal;

o - Trong luong thude phong kel;

o, - Trong luong khi thuée (Irong tao khi);

s - Dién tich tiét dién ngang long nong [m?];

m - Khi luong dau dan [kg];

o - Hé s6 tang ning;

I, - Xung lugng ctia ap suét khi thu6e [Pa.s];

G-Luu lu’ongkhichéyquamiéng nong [kg/s];

G, -Luu luongkhlchayqualo trich khi [kg/s];

o - Cong tich cua khi thue [m*/kG];

8 - Trong luong riéng cuia thude phong [keg/m?];

k - Chi sb doan nhiét;

X , A - Cac ddc trung hinh dang cua
thubc phong;

A - Duong luzong cong cua nhiét;

F_- Dién tich bé mit trong ban dau cua
budng dan [m?];

d - Co nong [m];

R - Hang s khi;

o, - Hé s0 truyén nhiét khong doi [keal/
dm (KG.dg.s)];

v, =1-T/T-H¢ s6 truyén nhiét; véi
T, Nhlet do bé mat trong cuia nong [°K];

T- Nh1et d6 khi thube [°K];

€ -He s6 diéu khién.

b) H¢ phwong trinh trich khi [1, 3]

H¢ phuong trinh nhiét dong luc hoc
trong buéng khi dugc xdy dung tuong tu hé
phuong trinh thuat phong trong va dugc thé
hién nhu sau:

i, =(G,~G ),

W,=S,V, (2)

1

P = kG, RT-kG,RT, -k P, l\erWb}:4
Trong do:

k _@M,(F +I1d .Xb);W =Wb+SP'XP

th
n“nwFA 'uAA\/ﬁ

Vc’rNi: G, - Luu lugng khi di vao trong xi
lanh qua 10 trich khi; G, - Luu lwong khi qua
khe h¢ gifra plston va xi lanh; F - Dién tich
bé mat ban dau cta buong khi; S - Dién tich
bé mit piston; p,T, - - Ap suat va nhlet do khi
thude trong nong; p, T, - Ap suét va nhiét do
khi thube trong budng khl o, - Trong lugng khi
thudc trong budng khi; d Du’()’ng kinh plston
A_ - Duong luong cong cua nhiét; p_- HE so
luu lugng khi chay qua 16 trich khi; p - H¢ s6
luu lugng khi chay qua khe ho; S - Dién tich
tiét dién ngang nho nhat cua 18 tr1ch khi; S,
Dién tich khe hé hudng kinh; X - Hanh trinh b@
khoa; V - Toc do bé khoa.

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



NGHIEN CU’U - TRAO DBOI

¢) H¢ phwrong trinh vi phan chuyén dgng ciia
may tw dong [1, 3]

Str dung phuong trinh Lagrange loai
2 nhan duogc phuong trinh vi phan cua may tu
dong [3]:

d| oT oT 61_[
B e I 3
dt(aqj =Q, (3)

Trong d6: T, II - Pong ning, thé ning
cua h¢; q va q, twong g 13 téc d6 va toa do
suy rong, Q Luc suy rong; t - Thoi glan j-
Chi sb tuong {rmg véi bac tu do cta hé thong.
Theo [1], ta c6 thé bién d6i phuong trinh (3)
dudi dang sau:

- 1 . .
x:V[PA—CAx—Mq,VZ—M”Vk}

A

x=V (4)
v, L[P Cx,-M,V-M Vz}

Mh
xn =V,

Trong do

n K2

My=M,+>"im ; -

+;77im Z1:77, ox

n
MhZMA+mh+Zn7; ; MVJZMA"'Z;"”ICOSO‘, :
i=1 i=1 1];
n n K
MK:MA+ZK,m,cosa, ; })/::})A_HAO_'—Z LP ;

i=1 i=1 1f;

i=1

’ Voi: M, - Khdi lwong khau co s&; m,
- Khoi lugng cta khau co sé; F - Luc ma sat
thu gon gitra than sung phéo trén duong truot
va ma sét tao ra do co ciu dap tat dao dong cua
giam giat; P, - Ngoai luc tac dung Ién khéu co
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s6; P - Ngoai luc tac dung 1€n khau thir i; I1, -
Luc nén ban déu cua 16 xo day vé; F, .- Luc ma
sat cua hop sang dat 1€n khau co so; F, - Luc
ma sat cia hop sting dat 1€n khau lam vigc; P, -
Ngoai luc tac dung Ién hop stng; IT, - Luc nén
ban dau cua 10 xo giam giat; K. - Ty so truyén
tir khau i dén khau co so; R. - Hinh chiéu cua
phan luc lién két tac dung 1&€n khau lam vi¢c; R
- Hinh chiéu ctia phan lyc lién két tac dung 1én
khau co s0.

3. KET QUA VA THAO LUAN
Str dung chwong trinh Maple giai dong

thoi cac hé phuong trinh (1), (2) v6i so d6 thuat
toan nhu sau:

Ticlk phdes bl PT i philln Bl phanosg plhdp Flosghs - Bulla

HE PHLIOMEG TRINH W PHAN

Pihemeg Fihurerag Fnh Phigrng irinh

-

Binh Thmil [ Tl charyen Jgng
phidngbong | pubeg wni | * maty U Sding
¥
" - T
i . . i
L
o - 1a

Hinh 5. So do khoi gidi bai todn MTPD

Trong dé: 1 - Pua vao cac diéu kién ban
dau; 2 - Xéac dinh luc tac dung 1én khau co so;
3 - Xéc dinh gia tri cac luc can; 4 - Xac dinh gia
tri k. van; 5 - Xéac dinh cac h¢ s6 £, 6 - Co xay
ra va cham hay khong; 7 - Tinh bién thién toc
d6 do va cham; 8 - Phan tich diéu kién két thic
tinh toan; 9 - Ghi két qua; 10 - Ding may.
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Bdng 1. Théng so tinh todn PLH ciia sing.

TT Tén goi Ky hiéu Gia tri Pon vi
1 | Khdi luong piston va bé khoa q, 0,338 kg
2 | Khéi luong khoa nong va kim hoa q, 0,079 kg
3 | Buong kinh piston d 0,138 dm
4 | Dién tich khe ho piston va budng khi AS 0,437.107 dm?
5 | Chiu dai tir du ranh xoén dén 13 truyén khi L, 1,403 dm
6 | Thé tich ban dau cua budng khi W, 0,00142 dm?
7 | Puong kinh 13 truyén khi d, 0,037 dm
8 | Puong kinh tiét dién ngang budng khi d,, 0,14 dm
9 | D0 dai hanh trinh ty do X 0,09 dm
10 | D6 cung 16 xo ddy 1én C 21 N/dm
11 | Luc nén ban dau 16 xo day lén I, 62,37 N
12 | Hé s6 ma sat f 0,125

3.1. Két qua bai toan thuit phéng trong

30 1M 30 S ual van 150 hed quang duang

m}

Hinh 6. D6 thi quy ludt dp sudt va van toc

B T AP SLL T G

hp

Thim man 1)

Hinh 7. D6 thi quy ludt dp sudt buong khi

* Nhan xét: DO thi quy luat dp suét va
van toc ciia dau dan ¢ trong nong theo thoi gian
dugc thé hién trén Hinh 5, 6. Két qua ap suat
16n nhat trong nong 1a p,.. = 279,31Mpa, van
tdc 16m nhét cua dan la v =600,5m/s, ap Sut
budng khi 16n nhat p,, = 41,65Mpa, qua d6
tinh todn gid tri lyc cta ap suat khi thudc tac
dung 1én khéa nong 1am co s¢ tinh todn bai toan
dong luc hoc.

3.2. Két qua bai toan may tu dong

Két qua bai toan may tu dong dugc thé
hién & Hinh 7, 8.

wiin [l

Rbisiig dih

Hinh 8. P6 thi dich chuyén bé khéa nong sing tiéu
lien STV-022.
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P THE WA TOC BRSO R

Them pam (s

Hinh 9. D6 thi van téc bé khéa nong sung tiéu lién
STV-022.

* Nhan xét: Do thi thé hién quy luat
chuyén dong cic co ciu cua sung khi bin, xac
dinh dugc chu ky cua mét phat bén t=0,0745s.
Tdc d6 ban dat: 805 phat/phut, phit hop so véi
thong s6 1y thuyét 1a 750900 phat/phut. Két
qua khdo sat thudn lgi cho viéc thay ddi cac
tham s6 ctia siing gop phan nang cao toc d6 ban
va nghién ctru cac yéu to anh huong dén mot
phat ban cia sung tiéu lién STV-022.

4. KET LUAN

Bai b4o c6 ¥ nghia 1y luan va thyc tién
la da dua ra co so 1y thuyét, két qua bai toan
dong luc hoc ctia may tu dong cua sung tiéu
lién STV-022. Phuong phéap khao sat dam bao
do tin cay phu hop véi tai li¢u san xuat, ché tao.
Két qua dua ra gitp cho viéc nghién ciru xay
dung mo hinh tinh todn dam bao do 6n dinh cho
sting khi ban. <
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