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LUC HOC MAY TU DPONG TREN SUNG TRUONG STR508

RESEARCH ON ESTABLISHING AND SOLVING THE SYSTEM OF DYNAMIC
EQUATIONS FOR THE AUTOMATIC MECHANISM OF THE STR508 RIFLE

TS. Nguyén Viin Tinh, ThS. Mai Vin An, ThS. Ta B4 Diing
Vién Vi khi, Tong cuc Cong nghi¢p Quoc phong

TOM TAT

Sing trirong STR508 duwoc thiét ké theo nguyén 1y trich khi, piston lii ngdn, khéa nong xoay.
Trong do, piston khéng lién két ciing VOi khoa nong, duoi tac dung ciia ap sudt khi thuoc trong
buong khi day piston cung khoa nong vé sau trong mot khoang nhdt dmh sau do piston dung lai,
khoa nong tiép tuc chuyén dong vé sau. Nghién ciru nay trinh bay vé viéc thanh ldp cdc phwong
trinh tinh toan dong luc hoc cho hé vii khi hoat dong theo nguyén ly trich khi, piston lui ngan, khoa
nong xoay néi chung, tir dé dp dung trong gidi bai todn dong hec hoc cho timg logi vii khi cu thé
hoat dong theo nguyén Iy noi trén.

Twr khéa: Sung truong; Dong luc hoc.
ABSTRACT

The STR508 rifle is designed based on the gas-operated principle, utilizing a short-stroke
piston and rotating bolt mechanism. In this design, the piston is not rigidly connected to the bolt.
Under the effect of propellant gas pressure in the gas chamber, the piston and bolt initially move
rearward together over a certain distance, after which the piston stops, and the bolt continues its
rearward motion independently. This study focuses on establishing general dynamic equations for
weapon systems operating under the gas-operated principle with a short-stroke piston and rotating
bolt mechanism. These equations are then applicable to solving specific dynamic problems for
various types of weapons utilizing the aforementioned operating principle.

Keywords: Submachine gun; Dynamic.

1. PAT VAN DPE

Sting truong STRS508 1a loai sung
trang bi cho ca nhan dung dé tieu diét sinh luc
dich trong cu ly 300m tr¢ lai. Sung dung dan
5,56x45mm NATO, c6 hai ché d9 ban, phat mot
va lién thanh. Sung hoat dong theo nguyén ly

trich khi, piston 1ui ngan, khéa nong xoay. Khi
ban, cum khoéa nong 1a khau co s¢ nhan nang
lugng tir ap suat khi thudc qua piston truyén
chuyén dong cho toan bd co ciu cua sing hoat
dong. Dé c6 co sé khoa hoc cho viée xay dung
tai liéu thiét ké, dam bao sung sau khi ché tao
ludn hoat dong tin cdy, can thiét phai xay dung
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bai toan dong luc hoc may tu dong dé nghién
ctru anh hudng cua cac so thong s két cau dén
hoat dong cua sung.

2. BAI TOAN PONG LUC HQC MAY TU
PONG

2.1. Ciu tao may tw dong sing truong
STR508

Kl irich khi Cdit b yo dity wh Lb w0 diy wh

Mong sing.

Hinh 1. Mt s6 bé phdn chinh cua sung truong
STR508

Stng STR508 (hinh 1) bao gom cac bd
phén chinh: Nong sung, Than sting, Cum khoa
nong (Than khoa nong, Khoa nong), Cum lo
xo ddy vé (Cét 10 xo day vé, Lo xo diy ve),
Khau truyén khi, Piston day vé... Déi véi sung

hoat dong theo nguyén ly trich khi, xay dung
bai toan dong luc hoc may tu dong phai két hop
dong thoi véi bai toan nhiét dong budng khi.
Day 1a bai toan phuc tap lién quan dén nhiéu
thong sd vé két cau va thong s cua khi thude,
vi vay can ¢ nhing gia thiét nham don gian
hoa qua trinh tinh toian ma van dam bao sai s6
la chép nhén duoc ddi véi két qua tinh toan.

Viéc thanh 1ap va giai bai toan dong luc
hoc may tu dong giup tinh toan dugc tdc do ban
Iy thuyét, dong thoi xay dung dugc phuong an
didu chinh cac thong sd két cdu phu hop véi
thuc té san xuit ma khong lam thay ddi tinh
nang chién k¥ thuét cua sung.

2.2. Bai toan dong lwc hoc may tu dong

Trén co s& cac gia thiét co ban, két hop
v6i két chu thuc té cua sung va dan xdy dung
hé phuong trinh giai bai toan dong luc hoc cua
sung nhu sau [1], [2]:
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3. KET QUA TiNH TOAN
Str dung phu’ong phap tich phan sb trén phan mém MATLAB 201 1b g1a1 hé phuong trinh
1.1. Véi cac thong s6 dau vao cua dan 5,56x45mm NATO, thong sé két cdu cua sung truong

STR508 va tham khao [1], [2], ta thu dugc cac két qua nhu sau:

Bang 1. Cdc thong s6 co ban tinh todn dong liec hoc may tw dong

TT Tén thong so Ky hiéu Pon vi Gia tri
1 | Chiéu dai nong stng L, dm 5,08
2 | Chiéu khuong tuyén L, dm 4,652
3 | Khdi lugng ciia cum khoa nong m, kg 0,585
4 | Khéi luong ctia 16 xo day vé m, kg 0,001
5 | Khéi lugng cia vo dan m,, kg 7,14.10°
6 Khdi lugng cia vién dan my kg 0,012
7 | Do cling clia 16 xo day vé C,y kG/m 4,5
8 Luc nén so bo cua 1o xo déy vé I, kG 4,45
9 | Luc tach vién dan ra khdi hop tiép dan F, kG 1,35
10 | Dién tich bé mit trong ban dau cua budng dan F, . dm? 0,06
11 | Hé sb ma sat gilia vo dan va thanh buéng dan K. . 0,15
12 | Hésd tang nang cua dau dan [0) 1,16

3.1. Két qua giai bai toan TPT
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Hinh 2. Do thi bien thién ap suat khi thuoc Hinh 3. Do thi thay doi van toc dau dan
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- So téc dAu dan: V,=867,2m/s;

- Ap suat16n nhat: P__ = 3138 kG/cm?;
- Ap suét khi thudc tai miéng nong:
P, =580,1 kG/cm?.

3.2. Két qua bai toan dong luc hoc may tw dong

- Hanh trinh 10i 16n nhit ciia khoa nong:

=092 dm;

- Thot gian lui: t = 0,02858 s;

- Tong thoi gian Iui va day 1én: 0,06604 s;

- Van tdc 16n nhét cua khoa nong:

V_ =6,445m/s;

- Van tdc va cham sau cing;

V.= 0,6268 m/s;

- Van toc cia cum khéa nong day 1én va
cham v6i hop nong: V= 2,981 m/s.

£ pma® T TN ERCE POR

Hinh 4. D6 thi dich chuyén cum khoa nong theo
thoi gian

Hinh 5. D6 thi vén toc ciia cum khéa nong theo
thoi gian

* Nhin xét két qua tinh toan:

Két qua tinh toan cho thiy quy luat thay
d6i 4p suat khi thuc va van toc dau dan phu
hop véi dan 5,56x45mm NATO. D6 thi hanh
trinh va van toc khoa nong (khau co so) 1a hop
ly. Nhu vay, vi¢c xay dung cac phuong trinh
tinh toan va xac dinh cac thong sé dau vao dé
giai bai toan 1a sat voi thuc té.

Van tdc chuyén dong cua cum b¢ khoa
nong khi va cham sau cung 1a 0,6268 m/s. Gia
tri nay 1a tuong d6i nho, gitip giam xung va
cham sau cung cling 1a giam luc giat 1én xa thu.

4. KET LUAN

Qua cac két qua tinh toan bai toan thuat
phong trong va dong luc hoc may tu dong &
trén c6 thé khing dinh cac thong sé két cau cua
stung 1a hop 1y. H¢ phuong trinh dong luc hoc
may tu dong xay dung 1a day du va tin cay. Bai
toan nay co thé 1am co s cho viéc nghién ctru
khao sat thay ddi cac thong sd ctia may ty dong
phii hop véi qua trinh san xuit ciing nhu phu
hop vé6i diéu kién con nguoi va khi hau nudc
ta.
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