NGHIEN CU’U - TRAO BOI

NGHIEN Cl’U TiNH TOAN PONG LUC HOC SUNG PHONG LUU
LIEN THANH SPL-30

COMPUTATIONAL STUDY ON THE DYNAMICS OF THE SPL-30 ROUND
LAUNCH GRENADE

ThS. Kiéu Duy Thanh, ThS. Mai Vin An, ThS. Ta B4 Diing
Vién Vii khi, Téng cuc Cong nghiép Qudc phong

TOM TAT

Siing phéng luu lién thanh SPL-30 dwoc thiét ké theo nguyén 1y khéa nong tw do phdt héa
sém. Pau khéa nong duwoc thiét ké thyc hién chirc nang té'ng, rut dan (vo dan). Hat lvra cua vién dan
dwoc phat hoa truoc khi vién dan nam hoan toan trong bu(fng dan mot khoang cach nhat dinh, khi
biia va vao vdu phdt héa trén hdp sing. Xung lwong tién vé phia trude ciia khéa nong sé triét tiéu
di mot phdn luc ban dau ddt vao né do khi thuéc tac dung lén day vo dan va nhw vay giam dwoc
trong lwong ciia khéa nong va cdc co cau hdp thy nang lwong lii ciia phdt ban. Bai bdo trinh bay
cdc buoc thanh lap hé phuong trinh tinh toan dong luc hoc cho hé vii khi hoat dong theo nguyén [y
khoa nong tw do phat hoa som noi chung, tw do dp dung cho sung phong lyu lién thanh SPL-30.

Twr khoa: Sung phong lyu lién thanh, Pong luc hoc; Khoa nong tw do phat hoa som.
ABSTRACT

The SPL-30 machine gun grenade launcher is designed according to the principle of free
breech and early fire. The breech head is designed to perform the function of ejecting and withdrawing
bullets (shell casings). The bullet's fire particles are ignited before the bullet is completely inside
the chamber a certain distance, when the hammer hits the firing lug on the gun box. The forward
momentum of the breech will cancel out part of the initial force placed on it by the gas acting on the
bottom of the shell and thus reduce the weight of the breech and the backward energy absorption
mechanisms of the breech shot. The article presents the steps to establish a system of equations to
calculate the dynamics for a weapon system operating on the principle of free breech and early fire

in general, thereby applying it to the SPL-30 machine gun grenade launcher.

Keywords: Automatic; Dynamic,; Self-locking grenade launcher that fires early.
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1. PAT VAN PE

Stng phong lyu lién thanh SPL-30 la
loai sung trang bi cho c4 nhan ding dé tiéu diét
sinh luc dich trong cu ly 2100m tré lai. Sung
dung dan 30mm VOG-17, VOG-17M, VOG-
30, GPD30. Stng hoat dong theo nguyén ly
khoa nong tu do phat hoa sém. Khi bin, cum
khoa nong la khau co sé nhan nang lugng tir &p
suat khi thudc sau day dan truyén chuyén dong
cho toan bo co cdu cua stng hoat dong. Dé c6
co s khoa hoc cho viéc xay dung tai liéu thiét
ké dam bao sung sau khi ché tao ludn hoat dong
tin cdy can thiét phai xay dung bai toan dong
luc hoc (PLH) dé nghién ctru anh huéng cua
cac s6 thong s6 két cau dén hoat dong ctia siing.

2. BAI TOAN PONG LUC HQC MAY TU
PONG

2.1. Ciu tao may ty dong siing phéng lyu
lién thanh SPL-30

Hinh 1. Cau tao than siing phéng luu lién thanh
SPL-30
1 — Cum than sung; 2 — Cum gia sung;
3— Hop tiép dan; 4 — Kinh ngam

Hinh 2. Co cdu phat héa ciia sing phéng leu lién
thanh SPL-30
1 — Khoa nong; 2 — Bua; 3 — Kim hoa

Stng phong lyu lién thanh SPL-30 (hinh
1) bao gdm céc bd phan chinh: Cum than stng,
cum gia sung, Hop tiép dan va Kinh ngam. Nho
stt dung nguyén 1y phat hoa som (hinh 2) dé
giam xung tic dung vé ca phia truéc va phia
sau, tir 46 cho phép giam nhe khéi luong cac
bd phan nhu khoa nong, hop khoa nong, gia
sung va khong can st dung ham Iui thuy luc.
Sung nap dan tir day bang & trong hop tiép dan
bang co ciu kéo day bang ¢ trén nap hop khoa
nong va téng dan bang co cdu téng dan trén
cum khda nong. Sung phat héa nho s dung
mot phan ning lugng chuyén dong vé phia
trude cua cum khoa nong.

Vi nguyén ly nay viéc tinh toan thoi
gian phat hoa khi may tu dong hoat dong 1a rat
quan trong. N6 quyét dinh dén tit ca cac két
cau cua than sung, gia sung... tur dé anh huong
dén tinh nang chién k¥ thuat cia sung.

2.2. Bai toan dgng luc hoc may tu dong

Trén co s& cac gia thiét co ban, két hop
voi két cau thuc té cua sing, hé phuong trinh
bai toan dong lyc hoc cua sung nhu sau [1], [2]:
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Trong do:

- z: Bé day chay thudc phong;
- y: Toc do chay cua thuoc phong;
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- v: Van tdc dau dan;

- I: Quang duong dan chay trong nong;
- w: Thé tich budng dbt;

- R: Luc rat vo dan;

-M,,: Khéi luong cum khoa nong;

- p: Ap suat khi thude trong long nong;
-V, Van tdc cum khoa nong;

- X, Hanh trinh cua cym khéa nong;
- S: Dién tich day dan;

- IT: Lyc 16 xo day vé

- P.: Luc keo dﬁy,béng; q

-8, 8,, 8,: Cac bién di€u khién.

3. KET QUA TiNH TOAN

Str dung phuong phép tich phan sb trén
phan mém MATLAB 2011b giai hé phuong
trinh 1.1. Vé6i cac thong sd dau vao cua dan
VOG-17M, thong s6 két ciu cia sung phong
lyu lién thanh SPL-30 va tham khao [1], [2] thu
duoc cac két qua nhu sau:

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

- Sp t(‘)c’dﬁu dan:, v, = 188,2 m/s;

- Ap suat l6n nhat: 143,7 MPa;

- Ap suét khi thudc tai miéng nong:
7,191 MPa;

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

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

- Khoang dich chuyén cta cum khoa
nong: [ =217 mm;

- Thoi gian dich chuyén: t = 0,158s.
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Hinh 5. Do thi dich chuyén cum khoa nong theo
thoi gian
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b. Pé thi vin toc ciia cum khéa nong theo thoi
gian.

- Van toc cuc dai cua cum khoda nong:
V. _=9,835m/s;
max , .
- Van toc cia cum khoa nong lui sau

cung: V  =0,5391 m/s
- Van tdc cubi ciia cum khoa nong day
Ién: V = 1,757 m/s.

Do thi Vit)

WVan toc khoa nong [m/s]

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Thoi gian [

Hinh 6. Do thi van toc cua cum khoa nong theo

thoi gian

Nhan xét két qua tinh toan:

Két qua tinh toan cho thay cac gid tri
ap suét 16n nhét, khoang dich chuyén méd khoa
nong, van téc khoa nong 1a hoan toan phu hop.
Khoa nong khong bi va cham vao than sting khi

1ui, ddng thoi khi dy 1én van tdc khoa nong dat
1,757 m/s truéc khi phat héa. Van toc nay la
tién dé tao xung tiéu hao luc phat ban tac dung
vao khoéa nong. Nhu vay, viéc xay dung cac
phuong trinh tinh toan va xac dinh cac thong s6
dau vao dé giai bai toan 1a sat voi thuc té.

4. KET LUAN

Stng phong lyu sir dung nguyén 1y khoa
nong tu do phat hoéa sém, nguyén ly nay glup
giam déng ké khoi luO’ng sung, tuy nhién can
tinh toan k¥ ludng dé klem soat thoi glan phat
hoa dé dat dugc yéu cau dé ra. Qua cac két qua
tinh toan bai toan thudt phong trong va dong
luc hoc may tu dong & trén, ta c6 thé khing
dinh cac thong sb két cdu cua sung 1a hop 1y.
bam bdao thoi gian phat héa hop ly, di nang
lugng cho may tu dong hoat dong tin cay. %
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