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TOM TAT

Siing dai lién SPL-M24 duwoc thiét ké theo nguyén 1y trich khi, pittong lii dai khéa nong mo.
Theo d6, khéa nong la khdu co s ciia mdy tir dong khi bin. Siing ¢é hoa lwc manh nham ché ap déi
phirong bang toc dé ban 1om, nang lwong dau dan cao nén can duwoc thiét ké co cdu giam lyc gidt
khi ban. Nghién ciru trinh bay thir t cdc budce thanh ldp cdc phwong trinh tinh todn dong luc hoc
cho thiét bi dau nong kiéu loa va ddp két hop 16 nghiéng nham giam lyc gidt khi ban. Két qua ciia

nghién civu nay c6 thé dp dung cho viéc tinh todn thiét ké cdc loai loa dau nong cé két cau twong tur.
Tir khéa: Sing dai lién; Loa giam gidt; Hiéu sudt loa gidm gidt.
ABSTRACT

The SDL-M24 machine gun is designed according to the principle of gas extraction, the long
piston recoils the rotating barrel lock. Accordingly, the barrel lock is the basic link of the automatic
machine when firing. The gun has strong firepower to suppress the enemy with high rate of fire, high
bullet energy, so it needs to be designed with a mechanism to reduce recoil when firing. The study
presents the order of steps to establish dynamic calculation equations for the muzzle device of the
impact speaker type combined with inclined holes to reduce recoil when firing. The results of this

study can be applied to the calculation and design of muzzle speakers with similar structures.

Keywords: Machine gun; Recoil suppressor, Recoil suppressor performance.
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1. PAT VAN PE

Sung dai lién SPL-M24 1a loai sung
trang bi cho c4 nhan, to bo binh dé tiéu diét
sinh lyc dich tap trung, ban ché ap hoa luc ddi
phuong, chi vién cho b binh chién dau trong
cu ly 1800m. Sung dung dan 7,62x5Imm, st
dung ché d6 ban lién thanh. Stng hoat dong
theo nguyén 1y trich khi. Khi ban, cum khoéa
nong la khau co s& nhan nang luong tu ap
sut khi thudc tac dung vao dau pittong truyén
chuyén dong cho toan bd co céu cia sting hoat
dong Do sung sir dung dan c6 nang 1u0ng 16n,
téc d6 ban nhanh nén can c6 co cdu dau nong
giam lyc giat cta stng khi ban.

2. BAITOAN PQNG LU'C HQC THIET BI
GIAM GIAT PAU NONG

2.1. CAu tao thiét bi giam giat diu nong siing
dai lién SDL-M24

Hinh 2. Cau tao loa gidm gidt dau nong trén siing

dai lién SDL-M24

Loa giam giat sing dai lién SDL-M24
duogc ché tao theo nguyén 1y va dap két hop 16
phut nghiéng nhu trén hinh 2.

Loa giam giat dau nong tuy c6 két cau
don gian nhung qué trinh xay ra trong né rat
phtc tap. Theo [2], cic yéu t6 két cau anh
huong co ban tdi1 hi€u qua cua loa giam giat
nhu sau:

- L3 thoat dau dan d,: S thay doi kich
t}}udc ductmg kinh 16 thoat dau Qan d, anh huong
rat 1on dén luu lugng tuong doi cua dong khi.
Do vay, n6 anh huéng 16n dén hiéu suit cua loa
giam giat, thong thuong d = (1,1+1,2)d, véi d
la c& dan.

- S6 ngdn cua loa giam giat: Muc dich
ctia viéc str dung loa giam giat nhiéu ngan 1a dé
loi dung triét dé dong khi phut qua 18 thoat dau
dan ciia cdc ngin trudc sang ngin sau nhim
nang cao hiéu suat.

- Dién tich 16 phut khi F : Dién tich 16
phut khi trong cac ngan cua loa giam giat dam
bdo cho dong khi sau khi va dap vao thanh
chan cua loa giam gidt duoc thoat ra va chuyén
hudng phut vé phia sau mét cach dé dang.

- Goc nghiéng 16 phut khi y: Goéc
nghiéng 16 phut khi y 14 thong sb chi yéu quyét
dinh huéng phut vé sau ctia dong khi, dong thoi
quyét dinh dong lugng phan tac dung ctia dong
khi trén hinh chiéu truc nong. Chinh vi vay, goc
nghiéng 16 phut khi anh huong 16n dén hiéu
suit cua loa giam giét.

2.2. Bai toan dong luc hoc loa giam giat dau
nong

Véi gia thiét dong khi ¢ trang thai toi
han va dang entrdpi, cic phuong trinh tinh toan
céc tham s ddc trung cua loa giam giat dau
nong duoc xac dinh nhu sau [2]:

a) Hé so dac trung ket cau o

Hé sb dic trung két ciu a quan hé véi
kich thudc va hinh dang ctia loa theo cong thirc:

0.=Kz0,0,..0, + ;§10102---U L(1-0)K:£ cosw,(1.1)
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Trong do:
= E: 7 E
K=z = , K= T Cac dai lugng tuong
1{ -

dbi cuia hé sb phan lyc. K,
khong m¢ rong dot ngot; K, =
thang déu, khong mo rong;
n - SO ngan cua loa giam giat;
v, - Goc nghiéng cua 16 phut khi ngin

~ 1, do long loa
1, do 16 phut khi

thur 1;

& - H¢ s6 tinh dén hiu qua dan khi
trong mat ngh1eng, dai luong &, c¢6 anh huong
rat nhidu dén gia tri o va AE. Theo [1], [2], &
duoc xac dinh theo cong thic:

P S
=|:|:|_(UE Ay ) (12)

Jaw

cnsu}cns_‘w}

Trong do:
1 x

W;- Goc nghiéng mat vat cua 10 phut
khi ngan thir 1;

A"-l’gl - Goc giita phap tuyén ctia mat
vat 16 phut khi va truc tdm 16 phut khi. Gia tri

1 1

AWY; phu thudc vao W; va duoc xac dinh theo
bang (do thi) trong [1].

o, - Ty I¢ lugng khi trong dong chinh
cua ngdn thir i, o, dugc xac dinh theo cong thire:

1
E; 1
Fy 1+ k(l—cosw;)
O day:
F_ - Dién tich ti€t di¢n ngang 16 phut
cua ngan thu 1;
F,, - Dién tich tiét dién ngang 15 thoat
dau dan qua ngan thir 1.

(1.3)

D6i véi loa giam giat cua sung dai lién
SPL-M24, do hinh dang va kich thuéc cta 16
phut bén cac ngan cua loa giam giat nhu nhau,

nén o, =o; Y. =, Ki= KG &, = & nén phuong
trinh xac dinh a (1.1) duoc viét lai theo cong
thirc:

E=E351+iﬁﬁi(1—G:)CDEU (1.4)
inl

b) Hié¢u suit ning lwgng AE

Hiéu suit ning luong AE cia loa giam
giat 1a hé s6 dac trung cho dé giam tuong doi
dong nang do co6 loa giam giat. N6 dugc xac
dinh bang cong thic [1], [2]:

.
1 - D;Fj—

Q; q
AE=o|_ 8} 4 1.5
o (1.5)

¢) Hiéu suét xung lwong AJ

Hiéu suét xung luong AJ 1a hé s6 dic
trung cho do giam twong ddi cua xung luong
khdi lui. N6 duge xac dinh dic trung xung
lugng AJ:

i
g2
_‘J—m—h—q

1—5—

(1.6)

Nhu vay, AE va AJ 1a cac dai luong dac
trung cho su bién thién twong ddi cua dong
nang lui ty do cua than siing va xung lugng
tang lui (tdc dung lén ddy nong) trong thoi gian
tac dong cua thiét bi dau nong.

Khi o < 1, gia tri AE va AJ c6 dau am.
Dau am thé hién sy giam dong ning cua khoi
10i hodc giam xung luong cua phat bin, do thiét
bi diu nong gy ra.
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Khi tdng Ién (o > 1), cac gia tri AE va
AJ 16n hon khong va dac trung cho viéc tang
dong ning cua khéi 1ui hodc ting xung luong
ctia phat ban. Thong thuong AE va AJ viét dudi
dang %.

Gitra AE va AJ ¢c6 moi quan h¢ sau:

(1.7)

Tur thong s6 két cdu loa giam git sung
dai lién SPL-M24, ta c6 ban cac sb liéu dau
vao cho bai toan tinh toan hiéu suét loa nhu
bang 1:

Badng 1. Cac 56 liéu dau vao cho bai toan tinh toan hiéu suat loa

STT Théng sb Ky hiéu Gia tri Pon vi
1 Van téc dau nong cua dau dan v, 842 m/s
2 | Trong lugng than sung cd loa giam giat Quy 12,5 kg
3 | Trong lugng than sung khong cé loa giam giét Q, 12,35 kg
4 | Trong lugng thudc phong ® 0,0021 kg
5 Trong lugng dau dan q 0,0109 kg
6 DPuong kinh 16 thoat dan d, 0,0185 m
7 | S6 ngin cua loa giam giat n 4 -
8 | Goc nghiéng cua 16 phut v 80 do ()
9 | Dién tich 16 phut khi F. 0,198.10 m?
10 Di,ér.l tich tiét dién ngang 16 thoat dau dan qua ngin F 0.785.10* .
thir i oi
3. KET QUA TiNH TOAN
a. Hiéu sudt xung heong AJ b. Hiéu sudt nang lwong AE

0.2 -0.4
022
0.24
0.26
028

2 £3
0.32
0.36
0.38 2_:5 065

22 24 28 3 3.2
wirad]

1.4 'I.:S 1.8 ;
Hinh 3. D6 thi biéu dién méi quan hé cua
hiéu suat xung luwong AJ vao goc nghiéng 16 phut
khi thuoc w

i i i i i
22 24 26 28 3 32
wirad

1.4 I.G 'I.8 IZ
Hinh 4. D6 thi biéu dién moi quan hé cua
hiéu suat nang luong AE vao goc nghiéng l6 phut

khi thuoc w
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Theo céc dd thi tir hinh 3 va hinh 4:

+ Hiéu suat xung lugng AJ = - 25,21%,
tuc 1a xung lyc giat cua sung giam téi 25,21%
khi sung lap loa giam giat so v&i khi sing
khong lap loa giam giat;

+ Hiéu suat nang luong AE = - 46,37%,
tuc 1a nang lugng lui cua sung giam tdi 46,37%
khi sting lap loa giam giat.

4. KET LUAN

Vi thiét ké loa giam giat bon ngan, goc
nghiéng 16 phut 80° gitip giam déng ké luc giat
(25,21%) va nang luong lui (46,37%). Thiét ké
nay gop phan lam ting do chinh xac khi bin
ddng thoi giam lyc tac dung 1én vai xa thu.

Nghién ctru nay da dugc ap dung thuc
té trong ché tao sung dai liéen SPL-M24 va
dugc danh gid cao tir don vi st dung. Vi vay,
cac bude nghién ctru, két qua nay c6 thé lam tai
liéu tham khao hodc dan ching cho vi¢c tinh
toan, thiét ké loa giam giat c6 thiét ké twong
tu. <
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