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NGHIEN C(rU TiNH TOAN PONG LU'C HOC PHAO 73mm KIEU
2A28 TREN XE CHIEN PAU BO BINH

STUDYING AND CALCULATING THE DYNAMICS OF THE 73mm CANNON TYPE
2A28 ON THE INFANTRY FIGHTING VEHICLE

ThS. Mai Vin An, ThS. Bui Si Giang, ThS. Vii Huy Khéi, ThS. Ta Ba Diing
Vién Vii khi, Téng cuc Cong nghiép Qudc phong

TOM TAT

Phdo 73mm kiéu 2428 trén xe chién dau bé binh la logi phdao nong tron duwoc thiét ké dé
bdn dan chong tang kiéu OG-15V va PG-15V, day nong dwoe bit kin khi bin. Hé thong hdam I thuy
liee — 16 xo gitip hdp thu toan bé lyc phdt ban khi liii va ddy cum nong 1én vi tri ban ddu trong qud
trinh lam viéc. Bé dam bao hanh trinh lii — ddy 1én dat dwoc yéu cau can xdy dung, tinh todn bai
todn déng lwc hoc (PLH) ciia phdo khi ban nham xdc dinh cdc théng sé két cau hop 1y phuc vu qud
trinh xdy dwng tai liéu thiét ké. Bai bdo trinh bay cdc buéc thanh Idp hé phwong trinh vi phan tinh
todn dong luc hoc ciia phéo khi bén, két qua tinh todn vé thudt phdong trong, liee, véin toc va hanh

trinh ciia qud trinh hdam i — ddy lén ciia cum nong phdo khi ban.
Tw khoa: Phdo 73mm; Dong luc hoc,; Xe chién ddu bé binh.
ABSTRACT

The 73mm gun type 2428 on the infantry fighting vehicle is a smoothbore gun designed to fire
OG-15V and PG-15V anti-tank shells, the barrel bottom is sealed when firing. The spring-hydraulic
reverse brake system helps absorb the entire force of the shot when reversing and pushing it to
the original position during work. In order to ensure the backward — push-up journey to meet the
requirements, it is necessary to build and calculate the dynamics problem of the cannon when firing
to determine the reasonable structural parameters for the construction process design material. The
article presents the steps to establish a system of differential equations to calculate the dynamics
problem of the cannon when firing, the results of the calculation of the internal launch, force,

velocity and travel of the reverse-push-up process of the cannon. cannon cluster when firing.

Keywords: 73mm cannon,; Dynamics, Infantry fighting vehicle.
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1. PAT VAN PE

Phdo nong tron ¢& 73mm kiéu 2A28
(Hinh 1) 14p trén xe chién d4u bo binh 1 loai
phao ban ty dong ban dan PG-15V va OG-15V
(st dung dau dan PG-9 va 0G-9) c¢6 tim ban
hiéu qua dén 1300m (véi dan PG-15V) va dén
4500m (dan OG-15V, ban & goc tam 30°). Day
la loai vii khi c6 cac tinh nang hda luc manh,
ban dan PG-15V, OG-15V véi phan liéu phong
dugc chira trong 6ng liéu (twong tu dan phao
thong thuong) khong c6 ludng phut khi ban.
Phao ¢6 co sd dan 1a 40 vién, tat ca duoc bd
tri trén bang tai cua co cAu nap dan; phdo dugc
nap dan bang mot co ciu nap dan riéng dit &
khoang chién dau xe bo binh.

Dé ¢6 co s& khoa hoc cho viée xay dung
tai liéu thiét k& dam bao phao sau khi ché tao
ludn hoat dong tin cay, can thiét phai xay dung
bai toan DLH dé nghién ctru anh hudng ctia cac
s6 thong sd két cau dén hoat dong cua sung.

2. BAI TOAN PONG LUC HQC MAY TU
PONG

2.1. Céu tao than phio 73mm kiéu 2A28

Phao nong tron ¢& 73mm (hinh 1) bao
gdm cac bd phan chinh: Nong, thiét bi ham lui,
mang phao, truc tai mang, cung rang tam. Khi
ban, dudi tac dung cua ap suét khi thude, dan
chuyén dong vé phia trude, cum nong chuyén
dong i vé phia sau. Toan bo hop luc day nong
bi hap thy béi thiét bi ham Iui thuy luc két hop
10 xo0 dugc ldp dong truc vdi nong phao. Hanh
trinh 10i ndm trong khoang tir 120+140mm

nhim dam bao khoang khéng gian hop 1y bén
trong thap phéo. Thiét bj ham 1i vira c6 chirc
nang ham 1ui vira ¢6 chirc ning ddy cum nong
phao 1én vi tri ban dau sau khi ban.

Pé tinh toan cac thong $6 dong luc hoc
khi bin cta phao, can xdy dung hé phuong vi
phan dong luc hoc cia may tu dong. Trong do
bao gdm sau phuong trinh vi phan thudt phong
trong ctia phao két hop hai phuong trinh dong
luc hoc khi lui va hai phuong trinh dong luc
hoc khi day lén.

2.2. Bai toan dong luc hoc may tu dong
Trén co so cac gia thiét co ban, két hop

voi két cau thuc té cua phéo, hé phuong trinh
bai toan dong luc hoc ctia phao nhu sau [1], [2]:
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Trong do:

- z: B& day chay thubc phong;

-y: Téc d6 chay cua thude phong;

- v: Van toc dau dan;

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

- @ : Lyc ham thuy lyc khi Iui;
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- @’ : Lyc ham thuy lyc khi day lén;

- p: Ap suat khi thudc trong long nong;

- V;: Van tdc khoi i khi lui;

- X Quﬁng’ duc‘mg lui; 7

- V,: Van toc khoi 11‘1i7 khi day 1én;

- X,;- Quang duong day lén;

- R Luc can ll:li}

- R’ Luc can day 1én.
3. KET QUA TiNH TOAN

Str dung phuong phép tich phan sb trén
phin mém MATLAB 2011b giai hé phuong
trinh 1.1. V&i cac thong sb dau vao cua dan
OG-15V [3], théng sé két cdu ctia nong phéo,

thiét bi hdm 1ui [4] va tham khao [1], [2] thu
duoc cac két qua nhu sau:

3.1. Két qua giai bai toan TPT
a. Két qua thuit phéng trong
- Ap suét 16n nhat: 813,3 kG/cm?;
- Ap suét tai miéng nong: 46,21 kG/cm?;

- Van toc dau dan tai miéng nong: 403,5 nvs.

Do thi Ap suat khi thuoc trong long nong
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Hinh 2. Do thi Ap sudt khi thudc trong long nong

Do thi Van toc dan trong long nong
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Hinh 3. D6 thi Vin toc dau dan trong long nong
3.2. Két qua bai toan PLH may tw dong
a. Qua trinh lui
- Lyc can Iui 16n nhét: 378,5 kG;
- Van t6c khdi 1ui 16n nhét: 30,49 m/s;

- Hanh trinh Iui: 132,9 mm.
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Hinh 4. D6 thi Hop luc déy nong theo thoi gian
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Luc can Wi theo thei gian
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Hinh 5. D6 thi Luc can lii theo thoi gian

Do thivan 1o khoi i theo thai gian
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Hinh 6. Do thi Vin téc khéi b theo thoi gian

Do thi hanh trinh khoi lui theo thoi gian
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Hinh 7. P6 thi Quang dwong lii theo thoi gian

b. Qua trinh day lén
- Lyc day 1én 16n nhét: 176,6 kG;

- Véan tdc déy 1én 16n nhat: 2,89 m/s;

Luc day len theo thol gan
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Hinh 8. Do thi Lyc ddy Ién theo thoi gian

\an toc day len theo thoi gian
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Hinh 9. D6 thi Vin toc ddy 1én theo thoi gian
Nhin xét két qua tinh to4n:
Két qua tinh toan cho thay céac gia tri ap

suét 16n nhat, lyc ham lui, khoang dich chuyén
lui 16n nhat, lyc day 1én va van toc day 1én cua

cum ndng phao 1a phi hop. Khoang dich chuyén &
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lui 14 132,9mm nam trong gi6i han cho phép.
Két thic qua trinh ddy 1én, thiét bi him 1ui van
quay vé dang vi tri ban dau thé hién bang viéc
Hop lyc day 1én con tich trir mot lugng cé gia
tri 16,31[KG] béng luc nén ban dau cua 16 xo.
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 véi thuc té.

4. KET LUAN

Phéo 73mm kiéu 2A28 trén xe chién
d4u b binh 1a loai phéao lan dau duoc 1dy mau,
tinh toan thiét ké trong nudc nén can tinh toan
ky ludng dé dat duoc yéu cau khi lip dat trén
xe. Qua cac két qua tinh toan bai toan thuat
phoéng trong va dong luc hoc may tu dong &

trén c6 thé khang dinh hé phuong trinh dong
lyc hoc dugc xay dung hop ly. Luc ham lui,
day 1én va hanh trinh It dat dugc cac yéu cau
dé ra, khang dinh cac thong s6 két cau thiét ké
phi hop. <
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