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MO HINH TiNH TOAN SU CHUYEN PONG CUA bAU DAN
TRONG NONG KHI BAN DU'OI NUOC

THE MODEL CALCULATES THE MOVEMENT OF A BULLET IN THE BARREL WHEN
SHOOTING UNDERWATER
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TOM TAT

Bai bdo trinh bdy viéc xdy dung mé hinh chuyén déng cia ddu dan trong nong khi ban dudi
nuée, ¢é tinh dén dnh hirong ciia lwong nudc trong nong sing. Bdi bdo chimg to rang trong méi
truomg nude, dp sudt thudt phong tang nhanh hon so véi khi ban trong khéng khi, do anh hudng
cua cgt nudc trong nong sung nhung van toc dau nong lai gidam so véi khi ban trong khéng khi véi
cung diéu kién thudt phong.

Két qua trinh bay trong bdi bdo la co s trong viéc tinh todn, thiét ké sung va dan dudi nude.
Tir khéa: Thudt phéng trong; Sung va dan dudi nuoc.
ABSTRACT

The paper has built a motion model of the bullet in the barrel when firing underwater,
taking into account the effect of the amount of water in the barrel. The paper demonstratives that
in the water enviroment, ballistical pressure increases faster than when shooting in the air due to
the effect of the amount of water in the barrel, but the muzzle velocity is redueced compare to when
firing in the air with the same conditions.

The result of the article is the basis of the calculation of the underwater gun an bullet

designs.
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1. PAT VAN PE

Hién nay, trang bi mdi va hién dai ca
nhéan cho b§ doi dac cong nude 1a yéu cau cip
thiét. Do & trong nudc trang bi ca nhan cho luc
lwong nay con rat tho so chu yéu la sing phong
tén va dao gam, hiéu qua chién dau thap.

O nudc ngoai thi sting ban dudi nuée da
dugc phat trién tir nam 1950 va da thiét ké ché
tao thanh cong sing ban dudi nudc, sing bin
hai méi truong, dan ban hai méi truong. .. da
trang bi cho quan dgi. Cac loai vii khi nay déu
1a bi mét quan su nén cc tai liéu vé tinh toan,
thiét ké va ché tao khong duoc phd bién. Chinh
vi vay, viéc tim hiéu, nghién ciru bai toan thuat
phong trong la bai toan co ban quan trong can
nghién ctru dau tién trong linh vuc nghién clru
thiét ké, ché tao sung va dan dudi nude.

2.MO HINH TINH TOAN THUAT PHONG
TRONG, TRONG MOI TRUONG NUGC

2.1. Cac gia thiét

Thude phéng chay theo quy luat chay
hinh hoc [1,2, 5].

Toan b6 licu thude chay trong diéu kién
moi trrong cd ap suat nhu nhau va bang ap suat
thuat phong p.

Quy luét toc do chay [1. 3, 4] cua thube
duge biéu dién theo cong thire u=u,.p.

Luong khi phut qua khe ho gitra dan
va long nong 1a dang ké va 6n dinh theo mat
chiéu.

Khbi luong cua dau dan tinh bang khéi

lwong thuc cua dau dan va khéi luong nudge
trong nong phia trudce dan.
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Khéng tinh ton that nhiét trong nong
(da hiéu chinh qua o, f, 0).

2.2. Cac phuong trinh thuit phéng

Tur cac gia thiét trén ta xdy dung dugc
hé phuong trinh thuat phéng trong:
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§'=8~5, : Dién tich tiét dién ngang cua dan:
S [dm’] - Dién tich tiét dién long nong;

Z - Bé day thuoc phong;

W [dm?] - Thé tich budng dét:

%~ Hé s6 mg rong budng dbt:

q [kG] - Trong lvong diu dan ;

p, [kG/em?] - Ap suat tong dan;

o [kG] - Trong lugng thude phong;
F1kG.dm/kG] - Lyc thude phéng:

o [dm* kG] - Cong tich;

6 [kG/dm?] - Mat do thuée phong;

[, - Xung lugng khi thudc;
k=0+1-Chisémi doan nhiét;

%A po- Cac dic trung hinh dang cua thudc
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phong;

Céc phan tir thuat phong bao gom:

p- Ap suat khi thudc;

v - Téc do dan;

| - Quing duong chuyén dong cua dan;

t - Thot gian;

v - Luong thudc phong da chay tuong ddi
n- Tbe do phut khi;

¢,- Hé s6 ton that luu luong;

Tf'ong lugng cua dan ¢ trong nong:

g'=q+5., —1.—1*);

1 - Quang duong dan chuyén dong duorc;
l - Chiéu dal vién dan (1. <1-1%);

- Ap suit ciia nudc & do sau tuong Ung khi
khao sat;

Hé s tang ning dau dan: ¢ =1 +A4 = H_l_fﬂ_

q
2.3. Giai bai toan va két qua

St dung phuong phap gin ding
Runghe Kuta loai 4 giai hé phuong trinh thuat
phong trong (1) voi cac tham s6 dau vao cua
hé:

Wo = 0,00218 dm?, S = 5,56 mm, S’=
5.45mm, chiéu dai nong sung | =203 mm, khdi
lugng thude phong (Cé), khdi luong diu dan
g=12.8g.

Hé s6 ton that Iuu lwong ¢, co gia tri la
0,78 [3], do khe h¢ gitra dan va siing 1a 0,1 1mm
va truc cua dan va nong la khong tring nhau
(trong diéu kién 1y tudng 1 tring nhau).

l @ 0.6
. +
3 ¢g 12,8
Ta duge quy luat bién thién van toc va
4p suit theo chiéu dai nong hinh I:

=1,05

Hinh 1. Quy ludt bién thién ap sudt va van toc.
3. PANH GIA VA KET LUAN

Két qua bai toan thuét phong trong, cho
ta thay quy ludt bién thién cia &p sut trong
long nong tuan theo quy luat thuat phong cua
sung bin dudi nude cua Nga, chirng to mo hinh
nghién curu thudt phong trong la phu hop va co
thé ding dé tinh toan so bo trong thiét ké thuat
phong sting va dan dudi nudc.

Gia tri ap sudt cucdai P__ = 2716,752
kG/cm?, ting nhanh hon va giam ciling nhanh
hon so véi sung khi bin trong khong khi. So
tdc dau nong V=267 m/s dat yéu cau dé ra.

Trong moi trudng nudc, ap sudt thuat
phoéng tang nhanh hon so véi khi ban trong
khong khi, do anh hudng cua cft nudc dau
nong, nhung vén téc dau nong lai giam so voi
khi ban trong khong khi v6i cing didu kién
thuat phong. <
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