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STL-MK4

DYNAMIC CALCULATE RESEARCH OF STL-MK4 SUBMACHINE GUN
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'Vién Vii khi, Tong cuc Cong nghiép Qudc phong
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TOM TAT

Sing tiéu lién STL-MK4 duwoc thiét ké theo nguyén 1y khéa nong lii, gii cham. Theo do,
khéa nong dwoc “giit chdm” - chi chuyén dong Iii vé sau khi dau dan roi miéng nong. Mot co ciu
mé khéa dwdi tée dung ciia khoi i hay dp hee khi thuoc gidi phéng khéa nong cho phép khéa nong
Ii vé sau dé thuwe hién cac nhiém vu tié}? theo. Bai bao trinh bay thir tw cac budc thanh ldp phwong
trinh tinh toan dong luc hoc cho hé vii khi hoat dong theo nguyén ly khoa nong lui giit chdm noi
chung. T do, ta co thé gidi bai toan dong luc hoc cho ting loai vii khi cu thé ma hoat dong theo

nguyén ly noi trén.
Tir khéa: Sing tiéu lién; Déng lwc hoc; Khéa nong liii gitk chdm.
ABSTRACT

Submachine gun STL-MKH4 is the system that keeps the botl locked until the projectile leaves
the muzzle. At this instant an unlocking mechanism, responding to some influence such as recoil
or propellant gas pressure, releases the bolt thereby permiting blowback to take effect. This article
presents order of steps to establish equations compute dynamics for weapon systems which operate
according to general delayed blowback. Since then, we can solve the dynamic problem for kind of

concrete weapon.
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1. PAT VAN DE

Sung tiéu lién STL-MK4 14 loai stiing
trang bi cho c4 nhan dung dé tiéu diét sinh luc
dich trong cu ly 100 m tr¢ lai. Sung dung dan
9x19 mm Parabellum, cé ba ché do ban gom
phat mot, ba phat va lién thanh. Sting hoat dong
theo nguyén 1y khoéa nong Iui, gitt cham. Khi
ban, cum khoa nong 1a khau co s& nhan ning
luong tir ap suat khi thude sau day dan truyén
chuyén dong cho toan bo co cau cua sung hoat
dong. Dé ¢6 co s6 khoa hoc cho viée xay dung
tai liéu thiét ké, dam bao sung sau khi ché tao
ludn hoat dong tin cay, can thiét phai xay dung
bai todn dong luc hoc (PLH) dé nghién ciru
anh hudng cua céac s6 thong sé két ciu dén hoat
dong cua sung.

2. BAI TOAN PONG LUC HQC MAY TU
PONG

2.1. Céu tao may ty dong siing STL-MK4

Stung STL-MK4 (hinh 1) bao gdm céc
b phéan chinh: Nong sting, cum than sung, cum
khoa nong, cum 10 xo déy vé, cum hop tiép dan,
cum bang sung. Khi ban, dudi tic dung cia ap
suat khi thudc, ddu dan chuyén dong vé phia
trudc, dudi tac dung cua lyc ham gitra con lan
va mat nghiéng trén hdp nong gitr khdéa nong
bit kin long nong (hinh 2). Khi dan roi khoi
miéng nong, ap suat khi thudc trong nong da
giam vé muc an toan, con lan dich chuyen vao
trong than khoa nong giai phong lién két véi
hop nong, lac nay cum khoa ndong bit dau mo
khoa va chuyén dong vé phia sau tién hanh rut,
hat v dan ra ngoai. Cum khoa nong tiép tuc
hanh trinh 10i dén vi tri sau ciing. Duéi tac dung
ctia cum 10 xo0 day vé, cum khoa nong chuyén
dong 1én trén tién hanh tong dan vao budng
dan dong thoi con lan di chuyén vao vi tri dong
khoa va khoa chic.

Hinh 2. Nguyén 1y giit chdm co cau khéa nong ciia
sung tieu lien STL-MK4

Vi nguyén 1y nay, khéi luong khéi lui
khong can qua ning nhu kiéu nguyén 1}'/ khoa
nong lui tu do glup giam trong luong, dong thoi
ting téc do ban cua sing. Nhu viy, viéc tinh
todn thoi gian giltr chdm, chu ky hoat dong cua
may tu dong 14 rat quan trong.

2.2. Bai toan dong luc hoc may tu dong

Trén co s& cac gia thiét co ban, két hop
voi1 két cau thyce té cua sing, hé phuong trinh
bai toan dong luc hoc cua sung nhu sau [1], [2]:
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3. KET QUA TiNH TOAN

Str dung phuong phap tich phén sb trén
phan mém Matlab 2011b giai hé phuong trinh
(1.1). Vi cac thong sé dau vao cua dan 9x19
mm Parabellum, thong s két cau cia sung tiéu
lién STL-MK4 va tham khao [1], [2], thu dugc
cac két qua nhu sau:

3.1. Két qua giai bai toan thuit phéng trong
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Hinh 3. D6 thi bién thién dp sudt khi thuéc
trong long nong
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Hinh 4. Do thi thay déi van toc dau dan
trong long nong

- Thoi gian dan ra khoi nong: t=0,000516 s;

- So toc dau dan: v, =385,2 m/s;

- Ap suat 16n nhat: 2018 kG/cm?;

- Ap suét khi thudc tai miéng nong:
469,8 kG/cm?.

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

a. Do thi hanh trinh ciia cum khéa nong theo
thoi gian

- Khoang dich chuyén cua cum khoa
nong: 1 =81 mm;

- Thoi gian dich chuyén: t =0,055s;

- Khoang dich chuyén mé khoa nong:
1 =1,673 mm;

- Thoi gian mé khoa: t | = 0,000542 s.
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Hinh 5. Do thi dich chuyén cum khoa nong theo
thoi gian

b. D6 thi van toc cia cum khoéa nong theo
thoi gian

- Van tdc cuc dai cia cum khoa nong:
V. .=7238 m/s;

- Van tbc cua cum khoa nong lui va
cham v6i ndp day: V| = 2,068 m/s;
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- Van téc ciia cum khoa nong day 1én va
cham v6i hop nong: V= 3,528 m/s.
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Thoi giar 8]
Hinh 6. D6 thi vén toc ciia cum khéa nong theo
thoi gian

Nhin xét két qua tinh toin:

Két qua tinh toan cho thay cac gid tri
ap suét 16n nhét, khoang dich chuyén mo khoa
nong, thoi gian md khoa nong la hoan toan phu
hop. Khoang dich chuyén m¢ khoa nong la
1,673 mm va thoi gian mo khoa 1a 0,000542
s. Vi thoi gian nay thi dau dan da roi miéng
nong 0,00516 s, ap sut & muc an toan dé rat vo
dan, nhung van du 16n dé dam bao hoat dong
tin cdy cua sing. Nhu vay, viéc xay dung cac
phuong trinh tinh toan va xac dinh cac thong sd
dau vao dé giai bai toan 1a sat voi thuc té.

Van toc chuyén dong cua cum b¢ khoa
nong khi va cham véi nap day 1a 2,068 m/s.
Gi4 tri nay 1a tuong dbi nho, dii nang lugng cho

khoa nong vé hét hanh trinh, loai bo duogc cac
vuéng ket ¢6 thé xay ra do bui ban, giam ning
luong do su chénh 1é€ch nhiét do0 moi truong
hay sai léch vé thuc phong gay ra. Mit khac,
van téc va cham sau ciing nhé 1am cho stng c6
do giat thép, giam lyc giat 1én xa thu.

4. KET LUAN

Sting STL-MK4 st dung nguyén ly
khoa nong Iui, giit chdm bang con lin, tuy
nguyén ly khéng méi nhung két cau giir cham
bang con lan can tinh toan k¥ ludng dé kiém
soat thoi gian gitr cham dat dugc yéu cau dé ra.
Qua cac két qua tinh toan bai toan thuat phong
trong va DPLH may ty dong ¢ trén, ¢6 thé khang
dinh cac thong s6 két cdu cua sung 1a hop 1y,
dam bao thoi gian gilr cham khi dan da ra khoi
miéng nong, dap ing duoc thoi diém mo khoa
ap suat khong qua cao gy dut vo dan nhung
van du ning luong cho may tu dong hoat dong
tin cay.
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