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TOM TAT

Bai bdo trinh bay mét sé két qua nghién civu tinh todn cdc déc trung cia loa giam gidt dau
nong dung cho phdo tw dong 30mm PTD30. Phao ty dong 30mm PTP30 la loai phao tw dong co uy
lyc manh, téc dé ban cao..., xung luc phat ban tao ra tac dung vé phia sau rat lom, gay anh huong
dén dg chinh xdac ban. Dé giam xung luc gidt tdc dung, ngodi cdc yéu 16 ddm bao vé dan thi két cau
ciia phdo phdi dwoc thiét ké hop Iy trén co so ting dung cdc co cau giam xung lwc gidt tac dung,
nhue: loa giam gidt dau nong cé hiéu sudt cao, giam va, dém cao su dan hoi, v.v... Trong cdc yéu té
trén, loa giam gidt dau nong dwoc sir dung nhw mot gidi phdp hiéu qud, loi dung phan nang hrong
du cuia phat bdn trong thoi ky tde dung sau cing ciia khi thuéc lam gidm xung lwc gidt. Hiéu qud
cia loa giam gidt dwoc thé hién thong qua cdc ddic trung co ban la hé sé déic trung két cau o; hiéu
sudt nang heong AE; hiéu sudt xung lwong AJ.

T khéa: Loa giam gidt; Xung luc gidt; Hiéu sudt xung lwong.
ABSTRACT

This paper presents some computational research results on the characteristics of the muzzle
brake used for the 30mm PTD30 autocannon. The 30mm PTD30 is a powerful autocannon with
a high rate of fire, etc. The firing impulse generates a significant rearward effect, which adversely
affects firing accuracy. To reduce the recoil impulse, in addition to ammunition-related factors, the
cannon structure must be rationally designed based on the application of recoil impulse reduction
mechanisms, such as: a high-efficiency muzzle brake, a buffer, an elastic rubber pad, etc. Among the
above factors, the muzzle brake is employed as an effective solution, utilizing the residual energy
of the shot during the final action period of the propellant gases to reduce the recoil impulse.
The effectiveness of the muzzle brake is expressed through the following basic characteristics: the
structural characteristic coefficient a, the energy efficiency AE; and the impulse efficiency AJ.

Keywords: Muzzle brake; Recoil impulse; Impulse efficiency.
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1. PAT VAN PE

Loa giam giat dau nong c6 thé coi la
mot may nhiét sinh cong tir ngudn ning luong
ctia khi thudc phong. Sau khi ddu dan roi khoi
miéng nong, khi thudc trong 1ong ndng ¢ nhiét
d6 va ap suét cao chay vao cac khoang cua loa.
Tai day, dong khi duoc gidn né ting toc do
(dong nang) cua dong khi va phat sinh tac dung
do qué trinh va dap vao cac mat phan xa phia
trudc ciing nhu phut qua cac 16 phut khi trén
thanh bén cua loa. Két qua, niang luong dugc
chuyén hoa thanh cong co hoc tac dung d6i véi
khéi 1ui va toan bo phdo. Loa giam git c6 thé
giam dang ké cuong do xung giat i va cho
phép giam thiéu trong lugng cia vii khi, ting
d6 chinh xac ban. Ciing nhu cac loai thiét bi
dau nong khac, ngoai giam giat, loa giam giat
con 1am giam lira dau nong khi ban.

Bai toan nhi¢t dong hoc cua thiét bi
trich khi noi chung va thiét bi dau nong noéi
riéng 1a mot trong nhiing bai todn phuc tap va
duoc giai quyét dua trén co s& cua viée giai cac
phuong trinh co ban xac dinh cac tham sd trang
thai chat khi, phu thudc vao hinh dang dong khi
va diéu kién trao doi nhiét véi méi truong bén
ngoai. Theo [2], [3], [4], dé thiét 1ap duoc cac
phuong trinh co ban cta loa giam gidt can st
dung mat ) gia thiét, trén co s& d6 xéac dinh
cac tham sd dong chay dumng, didu kién chay
khi trong cac truong hop khac nhau (chay khi
trong ng khi co sy mé rong dot ngdt thiét dién
dong chay, anh hudng cua sy nén dong, v.v...).
Trén co s& két cau ciia timg loai loa giam giat
xéc dinh cac biéu thuc tinh toan cac dic trung
ctia loa cling nhu dénh gia hiéu qua 6n dinh cua
né khi ban.

2. KET CAU LOA GIAM GIAT PAU
NONG PHAO 30 mm PTD30

Nhin chung két cau cua cac loa giam

giat dung trong sung phao rat da dang va phong
phu. Trong nhiéu truong hop, két cau cia loa
giam giat chi thay d6i nho nhung lai anh hudng
16n dén hiéu suét cua loa.

Loa giam giat dau nong tuy c6 két cau
don gian nhung qua trinh xdy ra trong né rat
phuc tap. Theo [2], [3], cac yéu t6 két cau anh
huong co ban tdi hiéu qua ctua loa giam giat
nhu sau:

- L& thoat dau dan d,: Su thay doi kich
thudc duong kinh 16 thoat dau dan d anh huong
rat 16n dén luu luong twong dbi cua dong Kkhi.
Do viy, n6 anh huéng 16n dén hiéu suit cua loa
giam giat. Khi tang d, hi¢u suét cua loa giam
giat giam di 1o ret V1 Vay, dé hiéu suat cua loa
giam giat cao, can thiét phai giam d,. Nhung d;
phal da 16n dé dam bao khong gay anh thO‘ng
dén sy chuyén dong cua dau dan, thong thuong
d, = (1,1+1,2)d, v6i d la ¢& dan. Nhu vay, véi
dan ¢ 30 mm, ta c6 thé chon d,= 0,36 dm;

- S6 ngan cua loa giam giat: Muc dich
ctia viée st dung loa giam giat nhidu ngan 1a dé
loi dung triét dé dong khi phut qua 18 thoat dau
dan cua cac ngin trudc sang ngian sau nham
nang cao hiéu suat. Qua trinh sinh luc can cia
dong khi & cac ngan tiép theo ciing tuong tu
nhu cc ngan trude, nhung ap suat va luu luong
cua dong khi thép hon, hiéu suét dat duoc &
céc ngdn sau ciing thap hon cac ngin dau. Tuy
nhién, viéc ting sé ngin cua loa giam giat
cling tao nén mat s6 nhuoc diém nhu tang kich
thudce, khoi luong, yéu cau ché tao cling dam
bao chinh xac hon... Chinh vi vay, s6 ngin cua
loa giam giat ciia phdo 30mm PTD30 [an =2;

- Dién tich 16 phut khi F: Dién tich 16
phut khi trong c4c ngan cua loa giam giat dam
bao cho dong khi sau khi va ddp vao thanh
chan cua loa giam giat dugc thoat ra va chuyén

huéng phut vé phia sau mot cach dé dang. &
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Chinh vi vdy, n6 anh huéng truc tiép dén luu
lwong twong dbi ciia dong khi, tir 46 anh hudng
dén hiéu suat cia loa giam giat. Pbi véi loa
giam giat phao 30mm PTD30, 16 phut khi c6
dang vanh khuyén, déu, khong mo rong theo
chiéu dai 16 (hinh 2.1), kich thudc 35%55mm,
cac goc vé cung R8 mm, F_= 0,187 dm?.

- Goc nghiéng 16 phut khi y: Goc
nghiéng 16 phut kh1 v 1a thong so chu yéu quyét
dinh huong phut vé sau ctia dong khi, dong thoi
quyét dinh dong luong phan tac dung ctia dong
khi trén hinh chiéu truc nong. Chinh vi vay, goc
nghiéng 16 phut khi anh huéng 16n dén hiéu suat
cua loa giam giat, khi goc nghiéng ce‘mg 16n thi
hlmng phan luc cua dong khi qua 16 phut cang
vé& sau nén hiéu suét ctia loa giam gidt cang cao.
Tuy nhién, goc nghleng cling quyét dinh t6i ap
suat du tac dung truc tiép 1én xa thi ban va cac
khi tai phia sau, goéc nghiéng cang lon thi ap
suat du cang cao, vi vy, d6i véi loa giam giat
ctua phédo ty dong 30mm PTD30, goc nghiéng
16 phut khi y = 90° 14 phu hop.

Fl
1
4

b) Hinh cdt bo
Hinh 2.1. Loa giam gidt phdo 30mm PTP30

Cac thong sd két cAu co ban cua loa
giam giat phdo 30mm PTD30 nhu trén bang 1.

Bang 1. Cdc théng sé két cau co ban cua loa giam gidt

TT Théng sb Ky hiéu Pon vi Gia tri Ghi chi
1 | DBuong kinh 15 thoat dan d, dm 0,36
2 S6 ngan cua loa giam giat n - 2
3 | Dién tich 15 phut khi F_ dm? 0,187

3. NGHIEN CUU TINH TOAN CAC PAC
TRUNG CUA LOA GIAM GIAT

Véi gia thiét dong khi ¢ trang thai téi
han va dang entropi, cac phuong trinh tinh toan
cac tham sb dic trung cua loa giam giat dau
nong dugc xac dinh nhu sau [3], [4]:

1) H¢ s6 dic trung két ciu

H¢ s6 dac trung két cau a quan h¢ voi

kich thudc va hinh dang ctia loa theo cong thirc:
o =Kzo,0,..0, + _% 6,0,..0,,(1-6,)Ki&cosy, (3.1)

Trong do:

K

_ — K
- Kg =—2, Ki = —'1a cac dai luong

tuong ddi cua hé sb phan luc. K, = 1, do long
loa khong m& rong dot ngot; K, = 1, do 16 phut
khi thang déu, khong md rong;
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- n 12 s6 ngan cua loa giam giat;

-y, 1a géc nghiéng ctia 1 phut khi ngan
thur 1;

- & 14 h¢ s6 tinh dén hi¢u qua dan khi
trong mat nghiéng, dai lugng &, c6 anh huéng
rat nhiéu dén gid tri o va AE. Theo [3], [4], &
duoc xac dinh theo cong thic:

- cos(y; +Ay;)

3.2
cOS\,cosAy, 2

Trong do:

- \V} 1a goc nghiéng mit vat cua 16 phut
khi ngéan thu i;

-A \4/} 1a goc giita phap tuyén ctia mat
vét 16 phut khi va truc tdm 16 phut khi. Gid tri
A\V: phu thudc vao \|l: va duogc xac dinh theo
bang (d6 thi) trong [3], [4].

- ¢,1a ty 1¢ luong khi trong dong chinh
cua ngén thir i, o, dugc xac dinh theo cong thire:

(3.3)

ci 1
E, 1+k(1-cosy;)

1
| F

O day:
- F_1a dién tich tiét dién ngang 1 phut
cua ngan thur i;
‘ - F,. 1a dién tich tiét dién ngang 15 thoat
dau dan qua ngén thir i.

Dbi voi loa giam giat ciia phao 30mm
PTP30, do hinh dang va kich thudc cta 16 phut
bén cac ngan cia loa giam giat nhu nhau, nén
.= o0; y, = y; K =KG; & =& nén phuong trinh
xac dinh o (3.1) duoc viét lai theo cong thuc:

o =Kso" + iﬁe&(l —o")cosy (3.4)
i=1

2) Hiéu suit ning lwong AE
Hi¢u suat nang luong AE cua loa gidm

giat 1a hé s dic trung cho d6 giam tuong dbi
dong ndng do c6 loa giam giat. N6 duoc xac
dinh bang cong thirc [3], [4]:

AE :M (3.5

EO

Trqng do, E,,, E, la dong nang cua than
phdo & cudi thoi ky tadc dung sau cung khi lui
tur do ¢ loa giam git (E ) va khong loa giam
giat (E ), dugc xac dinh theo cong thirc:

E,, = Quy (3.6)
2g
B, =y (3.7)
2g
O day, Vo V, 18 van tdc cia than phao

& cudi thoi ky tac dung sau cung khi I ty do ¢o
loa giam giat (V ) va khong loa giam giat (V ),
duoc xac dinh theo cong thuc:

+apw
y,, =arabe (3.8)
Qo
y =dtho, (3.9)
Q,
Trong do:

v, - Vén tdc dau nong cua dau dan;

Q,,» Q,- Trong lugng than phdo ¢ loa
giam giat va khong loa giam giat;

o - Trong lugng thudc phong;

B - H¢ s0 tac dung sau cung cua khi
thudce, thong thuong doi véi phéo B co thé duoc
xac dinh theo cong thirc: p=—;

‘_i’
d

q - Trong luong dau dan.

Thay cac cong thie (3.6), (3.7), (3.8) va &
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(3.9) vao cong thuc (3.5), ta dugc cong thic
xéac dinh hiéu suat nang luong AE:

o2
I+aB—
AE= Q| da) (3.10)
Qo 1_,_[39
q

3) Hiéu suit xung lwong AJ

Hiéu suét xung luong AJ 1a hé sb dic
trung cho d giam tuong doi cia xung lugng
khéi Iui. N6 duoc xac dinh bang [3], [4]:

AJ = Jou = 7o
J

0

(3.11)

Trong do, J . J,1a téng xung luong tac
dung lén day nong khi ¢6 loa giam giat (J ) va
khong c6 loa giam giat (J,) va duoc xac dinh
theo cong thirc:

q+apo
0OH — d

g
g, =arPoey
g

J (3.12)

(3.13)

d

Thay cac cong thtrc (3.12) va (3.13) vao
cong thuc (3.11), ta dugc cong thic xac dinh
dac trung xung lugng AJ:

®
Bq

Al =(a—1)
1+B9
q

(3.14)

Nhu vay, AE va AJ 1a cac dai lugng dac
trung cho su bién thién tuong doi cua dong
nang lui ty do cua than phdo va xung luong

tang lui (tdc dung 1én day nong) trong thoi gian
tac dong cua thict bi dau nong.

Khi a < 1, gid tri AE va AJ c6 dau am.
Dau am thé hién su giam dong ning cia khéi
lui hodc giam xung luong cua phat ban, do loa
giam giat dau nong gy ra.

Khi tdng lén (a > 1), cac gia tri AE va
AJ 16n hon khong va dac trung cho viéc tang
dong niang cuia khéi lui hodc ting xung lugng
ctia phat ban. Thong thudng AE va AJ viét duéi
dang %.

Gitra AE va AJ ¢6 moi quan h¢ sau:

Al= [1+QuAg
Q,

Néu cho AJ va AE, ta xac dinh mot gia
tri cua o

o= /1+Q°“AE[1+g)—g:1+[1+ngJ(3.16)
Q, Bo) Po Bo

Nhu vay, trong cac cong thuc (3.4),
(3.10) va (3.14), hé s6 két cdu a, hiéu suét ning
luong AE va hiéu suét xung lugng AJ phu thude
vao mot bién sd 1a goc nghiéng ciia 16 phut khi
thude .

(3.15)

4. KET QUA TINH TOAN CAC PAC
TRUNG CUA LOA GIAM GIAT

Véi cac thong sb két cau cua loa giam
giat trén bang 1 va bang 2, két hop voi cac hé
sd x4c dinh theo [3], [4], gidi bai toan xac dinh
cac dac trung cua loa giam giat (3.4), (3.10) va
(3.14), chung ta xac dinh dugc cac dac trung
xung luong két ciu a (hinh 3.1), dic trung xung
lugng AJ (hinh 3.2) va dac trung ndng luong
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AE (hinh 3.3) phu thudc vao goéc nghiéng 16
phut khi thude y (0° <y < 180°).

Bdng 2. Cdc théng sé dau vao tinh todn ddic trung
loa giam gidt phao 30mm PTD30

Ky |Pon | Gia | Ghi

TT | Thongso | yiaw ' vi | tri | chi

| Thetich W, | dm* | 17
long nong

Van toc dau
2 |dantaimiéng| v m/s | 980
nong

Ap suat P | MPa| 597
dau nong d

wirad]
Hinh 3.1. Dé6 thi biéu dién sw phu thugc cua hé 56
ddc trung két cau o. vao goc nghiéng 1o phut khi
thuoc y

Ad[%]

wirad]

Hinh 3.2. b6 thi biéu dién sw phu thuoc cua
hiéu suat xung lwong AJ vao goc nghiéng 16 phut
khi thuoc w

H i i
1 15 2 25 3 a5
Virad)

Hinh 3.3. Dé thi biéu dién sw phu thudc cua
hiéu suat nang luong AE vao goc nghiéng [6 phut
khi thuéc w

*Nhén xét két qua tinh todn:

Theo d6 thi hinh 3.1, hinh 3.2 va hinh
3.3, ta thiy rang:

- Hiéu suét xung lugng AJ va hi¢u suét
ning luong AE ty 1& thuin vé6i géc nghiéng 16
phut khi thude y. Khi goc nghiéng 16 phut khi y
cang 16n thi hiéu suét xung lugng AJ, hiéu suét
nang lugng AE c6 gid tri cang 16n va nguoc lai
(dau “-” thé hién do giam cua xung lugng giat
va ning luong Iui cua than sung khi ban).

- Hé sb dac trung két cau o ty 18 nghich
véi goc nghiéng 16 phut khi thudc v, khi ting vy,
hé s0 a cang nho va nguoc lai.

- Khi y = 90°, hé s6 dic trung két cau a
= 0,1411; hiéu suét xung luong AJ = -28,75%;
hiéu suat ning luong AE = -51,65%.

Nhu vay, doi v6i phdo ty dong 30mm
PTD30, khi bin phdo c6 lap loa giam giat,
két cau nhu trén hinh 2.1, thi xung lugng giat
va nang lugng lui cia phdo tuwong ting giam

28,75% va 51,65% so véi khi bin phéo khong &

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

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

lap loa giam giat. Két qua tinh toan nay cho
thdy hiéu qua rat 16n khi st dung thiét bi dau
nong, loi dung ning lwong du cia phat bin 1am
giam xung lyc giat tac dung vé phia sau, nho d6
c6 thé 1am tang tinh co dong va tang do chinh
xac ban, <
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