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TOM TAT

Nghién ciru nay tdp trung vao viéc tinh todn kha néing lap dat cdc loai nong phao 125mm
2A446M, nong phdo thir nghiém 125mm lén gia phdo 152mm D20. Thong qua viéc sur dung mo hinh
bai todn thudt phéng va mé hinh bai todn ham lii, nghién civu dd xdc dinh cdc théng sé thay doi khi
lcfp dat cdc loai nong phao 125mm dé xac dinh diéu kién én dinh khi ban cac loai dan xuyén vuot
toc va dan né pha ding cho nong phédo 125mm 2A46M. Két qua nghién cieu gitip t6i wu héa thiét ké

va dam bdo an toan khi sir dung phdo dé thir nghiém trong thuec té.
Tir khéa: Nong 125mm 2446M; Phéo 152mm D20; Thiét ké hé thong ham hii.
ABSTRACT

This study focuses on calculating the possibility of installing 125mm 24A46M gun barrels,
125mm test gun barrels on 152mm D20 gun mounts. Through the use of the launch algorithm model
and the recoil problem model, the study has determined the parameters that change when installing
125mm gun barrels to determine the stability conditions when firing high-velocity armor-piercing
and high-explosive shells for the 125mm 2A46M gun barrel. The research results help optimize the

design and ensure safety when using the gun for testing in practice.

Keywords: 125mm 2446M barrel; 152mm D20 artillery; Recoil system design.
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1. GIOI THIEU

Xe tang T-90S gitr vai trd quan trong
trong luc luong tang - thiét giap hién dai nho
kha ning két hop giita hoa lyc manh, tinh co
dong cao va kha nang phong vé tot. Vi phao
nong tron 125mm 2A46M c6 thé ban nhidu
loai dan khac nhau, bao gém ca tén lua chéng
tang dan duong, T-90S dam bao strc manh tin
cong vuot troi trén chién truong. Nho su can
béng gitra suc manh, d¢ tin cdy va chi phi van
hanh, T-90S tr¢' thanh mét trong nhitng dong
xe ting chi luc duge nhiéu qudc gia tin dung,
g6p phan ning cao niang lyc tac chién va rin de
chién luoc ctia quan doi. Trong nhitng nim gan
day, xe tang T-90S trang bi nong phdo 125mm
2A46M (nong chién du) di duoc dua vao bién
ché trong Quan doi ta. Tuy nhién, do ngudn
cung dan dugc va nong thay thé cho phao nong
tron 125mm 2A46M con han ché, viéc nghién
clru va phat trién cac loai dan dung cho phéo va
nong thay thé trd nén vo cing céap thiét. Dicu
nay khong chi giup dap tmg nhu cau dan duoc,
va nong thay thé trong nudc, giam thiéu chi phi
va tiét kiém ngoai té tir viéc nhap khau, ma con
g6p phan ning cao nang lyc ty chu trong san
xudt vii khi va trang bi k¥ thuat qudc phong.

Dic biét, trudc tinh hinh thé gidi va khu
vuc ¢6 nhiéu bién dong phuc tap, viéc nhap
khau vat tu va thiét bi k§ thuat lién quan dén vii
khi va dan dugc ngay cang tréd nén kho khan.
Nham dam bao tinh cha dong va kha ning san
sang chién d4u, Bo Qudc phong dd dua ra ké
hoach nghién ctru, ché tao va thr nghiém nong
phdo nong tron 125mm 2A46M va céc loai dan
tuong thich véi nong phdo 125mm 2A46M.

Tuy nhién, vi¢c thir nghi¢m va nghiém
thu cac san pham nay tryc tiép trén xe ting
T-90S 14 khong kha thi vé mat ky thuat. Vi
vay, lua chon tién hanh thir nghi¢m trén phao
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thir nghiém thay vi truc tiép trén xe ting duoc
xem la giai phap hiéu qua va kha thi nhat. Phao
thir nghiém duoc tao ra bang cach lap dit nong
phao 125mm (nong chién déu 125mm 2A46M
va nong thir nghi€ém 125mm) 1én mot loai gia
phdo hién c6 trong trang bi.

Qua qua trinh nghién ctru, khao sat thuc
té cac loai gia phao hién co trong quéan doi ta
hién nay, viéc lap dat nong phao 125mm lén gia
phdo 152mm D20 dugc x4c dinh 1a phuong an
t6i wu. Giai phap nay khong chi gitp tan dung
t1 da trang thiét bi hién c6 trong quan doi ma
con tiét kiém chi phi do khong can thiét ké méi
hoan toan mdt gid phao chuyén dung. Pay la
nhiém vu mang tinh cp bach, co y nghia khoa
hoc va thyc tién cao trong bdi canh hién nay.
Tuy nhién can dam bao diéu kién hoat dong on
dinh, dam bao bén khi ban nong phao.

2. CO SO LY THUYET VA PHUONG
PHAP TINH TOAN

2.1. Bai toan thuat phéng trong cia phao
125mm 2A46M

2.1.1. Co 56 Iy thuyét

Dé danh gia anh hudng cua céc loai dan
dén chiéu dai Iui khi ban nong phao 125mm
2A46M lap trén gia phao 152mm D20, nghién
ctru str dung phuong phap s6 dé giai truc tiép hé
phuong trinh mo ta qua trinh thuat phong trong
[4]. Phuong phap nay cho phép mo6 phong chi
tiét cac giai doan trong mot phat ban, tir do xac
dinh duogc tdc dong cua céc loai dan khac nhau
dén hé thong ham Iui va chiéu dai 1ii cia nong
phéo.

Qué trinh thudc phéng chay chia ra lam
bbn thoi ky:
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- Thoi ky so bd: Bét dau tir khi licu
thuoc phong bat dau dugc moi chay cho toi khi
dai dan dugc hoan toan tong vao ranh nong.

- Thoi ky thir nhat: Tir khi dan bat dau
chuyén dong cho tdi khi thudc phong chay hét.

- Thoi ky tht hai: Tur khi thube phong
chay hét cho t6i khi dan ra khoi miéng nong.

- Thoi ky tac dung sau cung cua khi
thudc: Pugc tinh theo quy luat Bravin.

H¢ phuong trinh vi phan mo ta qua trinh
xdy ra trong mot phat ban nhu sau:
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Trong do:

- I la xung lu0’ng toan phan cta khi thudc
phong tai thoi diém thudc phong chay hét.

- z la bé day chay tuong dbi cua 16p thude
phong da chay tinh dén thoi diém dang xét.

-% A, n1a ddc trung hinh dang cta thude phong.
- ® 1a trong lugng cua lidu thude phong.

- f1a lyc thude phong.

- p 1a 4p suét trong long nong.

- q la trong luong dau dan.

- S 1a tiét dién ngang cta long nong.

- W, 1a thé tich budng dét.

- & 1a mat do thudc phong.

- o 12 lugng cong tich khi thude.

- g 1a gia tdc trong truong, lay g = 9,81 m/s2.

- v 1a van tdc chuyén dong ctia dan trong long nong.
- 112 quang dudng dan chuyén dong.

-y 1a luong thude phong chéy tuong doi.

- T, 1a nhi€t d6 chdy cua thudc phong.

-T la nhlet do khi thudc trong 1ong nong

-p=K+ 5; 13 hé s6 tinh cong tht yéu.
Diéu kién ban dau:

Khi t =0 thi v=0; [ = 0 (khi dan chua
chuyén dong):

w=w,— ) —
=5
P~ pmm’
- z=0 la thu6c phong bat dau chay.
1/A-1/6

-y, = 7P +a _1/5(khi tinh dén anh huong

moi mot

ctia thubc moi);
- n 1a s0 loai thude phong trong phat ban.

2.2. Bai toan may ham lui phdo thir nghi¢m
2.1.1. Co 56 Iy thuyét

Bai todn ham lui phdo thir nghiém
thudc dang bai toan ngugc ham lui, dya trén:
Kich thudc két ciu cua may ham Iui trén gia
phdo 152mm D20 [3], nong phdo thir nghiém
125mm 2A46M [6] va két qua tinh toan tir bai
toan thudt phong trong.

Hé phuong trinh vi phan chuyén dong
cua khoi lui [1] c6 dang:

ar _h =R
dt M,
2)
ax _
dt
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Trong do:

- X, V: Quing duong va van téc chuyén
dong cua khéi ui;

- P Hop luc khi thubc tac dung 1én
long nong trong mot phét ban;

-M;: Khéi lugng khéi ui;

- R: Hop luc can lui.

Dung phuong phép tich phan sé theo
Runghe-Kutta, ta c¢6 thé giai dugc hé phuong
trinh (2) theo so do thuat toan duge cho trén
hinh (4).

Trong d6: j - Chi sb chay; h - Budc tich
phan; A - Chiéu dai Iui.

Diéu kién ban dau:
t=0;v=0;x—xo;z=zo;p—p0;
V=O;X=O;P PIO,R R,.

Didu kién dé két thuc quéa trinh tinh
toan: V[j] = 0 hoac X[j] >\

2.3. X4c dinh diéu ki¢n on dinh va diéu ki¢n
bén ciia phéo thir nghiém

Dé xé4c dinh diéu kién on dinh va diéu
kién bén cua phao thir nghiém, nghién ctru két
hop gitta hé phuong trinh (1) va (2). Str dung
thuat toan Runge Kutta lam co s¢ dé giai bai
to4n thuat phong trong trén may tinh bang
phuong phap s6 trén phan mém Matlab.

Giéi hé phuong trinh (1) va (2) véi
thong s6 bal toan thuat phong trong cua cac
loai dan n6 pha sat thuong, dan xuyén vuot toc
dung cho nong phao 125mm 2A46M [2] va
thong s két cau cua nong chién dau, nong thu
nghiém [6], [9] va thong sb két cdu cua may
ham Iui, may day lén ciia gia phao 152mm D20
[4] v6i thong s thay doi:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 332, thang 9 nim 2025

Nong Irong A% Goc
. lwugng | Hi€u suat loa )
phao J N a1 ban
125mm khoi lui ham lui [dd]
[kG] j
Nong 0 (khong co loa
chién dhu | 79 ham Iui) 0
Nongjhu’ 4136 0 (kh~ong c6 loa 0
nghiém ham lui)

Két qua giai hé phuong trinh (1) va (2)
ta xac dinh dugc ap suét khi thudc 16n nhat P
va chiéu dai 1ui & cua phéo khi bén céc loai dan
khac nhau. Diéu kién 6n dinh va diéu kién bén
cua phao thur nghi¢m duogc x4c dinh nhu sau:

- Piéu kién 6n dinh:

+ A <93mm [4];

+ Kiém tra diéu kién 6n dinh cua can
diéu tiét [4].

- Két qua giai hé phuong trinh (1) va (2):

Hinh 1. D6 thi luc can i theo chiéu dai i khi
bdn phdo thir nghiém nong thir nghiém
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Hinh 2. D6 thi luc can i theo chiéu dai I khi
bén phdo thir nghiém nong chién ddu

Két qua tinh toan da chi ra khi bin dan
xuyén chdy vach duong trén phéo thu nghiém
lap nong thir nghiém va phao thir nghiém lap
nong chién dau déu cé chiéu dai lui 1én hon khi
ban dan nd pha sat thwong. Chiéu dai lui 16n
nhit khi ban phdo thir nghiém A = 74 dm < 93
dm, dam bao diéu kién 6n dinh vé chiéu dai lui.

- Piéu kién 6n dinh ctia can dicu tiét:

Trong thoi ky dy 1én, bén trong khoang
10ng can, mot ap sudt kha 16n s& tac dong, khién
can diéu tiét chiu Iuc nén doc truc véi do 16m
bang luc him déy 1én. Can diéu tiét c6 két cau
mot dau ngoam ¢d dinh, dau con lai gén ban 18
va chiu tac dong cua lyc nén doc truc. Do chiéu
dai can diéu tiét 16n hon nhiéu lan so véi kich
thudc ngang, nén khi chiu lyc nén, c6 nguy co
xdy ra méat 6n dinh hinh dang, dan dén hién
tugng cong vénh cua can diéu tiét.

Kiém tra 6n dinh can diéu tiét, hay noi
cach khac, kiém tra udn doc, thuc chat 1a xac
dinh hé s dy trit 6n dinh ctia n6. Can diéu tiét
duoc kiém tra d6 6n dinh dudi tac dung cua luc
nén 16n nhéat.

Trong moi truong hop khi mot thanh

cokhivietnam.vn

chiu nén doc truc, luc t61 han — gia tri lyc nén
16n nhat ma thanh c6 thé chiu trudc khi xay ra
hién tugng mat 6n dinh — duoc xac dinh bang
cong thirc cua L. Euler. Cong thirc nay mo ta
moi quan hé gitra lyc toi han, d6 cing udn cia
thanh, diéu kién lién két hai dau va chiéu dai
tinh toéan, tor d6 gitp du doan chinh xac kha
ning chiu tai va nguy co mét 6n dinh cua thanh.

ﬂ-zEImin

P =
th (/Jl)z

Cong thire nay chi dung khi tmg suat va
bién dang nam trong gidi han ty 1¢, tuc 1a ting
suat téi han bang gidi han ty 1€ cua vat liu.

Trong do:

E = 2,16.105 MPa la moé dun dan hoi
cua vat liéu can;
V4 . L
I . = aéﬁﬁn M6 men quan tinh cuc
nho nhét cua tiét dién can diéu tiét;
Smm = 35,22 mm la duong kinh nhé nhat
cua can dicu tiét.

Hé s6 an toan 6n dinh uon doc cua can
dugc chap thuan bang:

n:L>2,5
)

hd max

Giit nguyén cac thong sé cua vong diéu
tiét va can diéu tiét cuia may ham lui trén gia
phao 152mm D20, két qua tinh toan trong diéu
kién khéi 1ui [ui 16n nhat cua phao thr nghiém
nghién ctru da xac dinh hé s6 an toan on dinh
udn doc cua can la:

n=—>Lu__512525

hd max
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3. KET LUAN

Két qua tinh toan di chi ra rang chiéu
dai Iii ctia phao thir nghiém khi lap nong chién
dau 125mm 2A46M hoic nong thir nghiém
125mm bén céc loai dan n6 pha sat thuong va
dan xuyén vuot téc co chidu dai 1ui cua khoi
lui ndm trong gidi han tiéu chuan, can diéu tiét
dam bao diéu kién 6n dinh ma khong can diéu
chinh kich thuéc, do 6 phuong an ldp dat nong
phéo 125mm trén gia phao 152mm D20 c6 tinh
kha thi tin cdy, dong thdi mé ra hudng cai tién
dé mo rong kha ning sir dung véi cac loai dan
¢ ap suit cao hon, dam bao an toan va hiéu
qua cta phéo thr nghiém trong cac diéu kién
khac nhau. <
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