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STUDY EFFECTS OF GAS PORT AREA TO VELOCITY OF THE AKM GUN'S BOLT
CARRIER WHEN SHOT IN TWO ENVIRONMENTS

KS. Lé Xufin Long, ThS. Nguyén Vin Hung
Hoc vién Ky thuat Quan su

TOM TAT

Bai bdo xdy dyng mé hinh tinh todn va tién hanh gidi bai todn déng hec hoc may te dng,
1t d6 nghién ciru cac anh Ineong ciia céc tham sé thiét bi trich khi dén hoat dgng ciia mdy ne dong
sung tiéu lién AKM khi ban duéi nuée. Trong céc tham sé két cau thi dién tich 16 trich khi ¢6 dnh
hucng lém nhdt, vi vdy, bai bao chi tdp trung khdio st tham sé ndy dén hoat déng cia mdy tir déng,
mad cu thé la dén hai théng s6 quan trong nhat 16 van 16c lén nhdt ciia bé khéa va vén tdc bé khoa
tai théi diém va cham sau cing voi hép sing. Két qua bai todn la co s6 khoa hoc dé thiét ké va ché
(@o sung lién thanh bén dwdi nudc.

Tir khéa: Duéi nueée; Co cdu trich khi; Toc dp bé khoa, Dién tich 16 trich khi; May tie dong.
ABSTRACT

The paper builds model and solves the automatic machine dynamics problem, thereby
studying the effects of the parameters of gas-operation on the operation of AKM automatic machine
when shot under water: In structural parameters, the gas port area has the greatest effect, so the
article only focus on studying the effect of this parameter to the operation of automatic machine,
namely to the two most important parameters. They are the maximum velocity of bolt carrier and
the velocity of bolt carrier at the time of collision with the gun case. The result of the problem is a

scientific basis for designing and manufacturing underwater automatic guns

Keywords: Under water, gas-operation, velocity of bolt carrier, gas port area, automatic

machine. <
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1. DAT VAN PE

Sung bén dudi nude 12 loai vii khi trang
bi cho cac Iy lugng dic biét chuyén hoat dong
dudt mat nude. Hién nay, trén thé giéi chi cé
mét vai pude nghién ciu va ap dung thanh cong
loai vii khi ndy vao thyc 1é. O trong nudc, hién
nay mét sb dé tai trong nuéce da nghién ciru, ché
tao thanh cong sing ban hai mi trudng nhung
chi c6 kha ning ban phat mgt. Viéc tinh toan,
thiét kc mot khiu sing bin hai mdi truémg co
kha nang bin lién thanh c6 y nghia quan trong
va cép thiét.

Bé c6 co s 1y thuyét, thye nghiém
tin cdy trong thiét ké, ché tao sing bin duci
nudce thi viée nghién ciu bai toan xac dinh dnh
huong clia cic tham sd thiét b trich khi dén
hoat dong ciia may tu dong sung tiéu lién AKM
khi ban dudi mrée 1 bii toan dau tién can phai
gidi quyét.

2.CO SO LY THUYET
2.1. M8 hinh tinh todn va cac gia thiét

Mo hinh tinh toan 16ng quat cia vii khi
tir dong trich khi dugc thé hién & hinh 1.

Hinh 1. M6 hinh gidi bar toan trich khi may ue
dong khi bin diedi mede.

Trong do:

- P, : Luc ap sudt khi thuéc trong budng
khi tac dung 1én piston;

- F,: Luc can cua b phan déy vé;
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- F: Luc can bo phén bé¢ khoa nong do
nudc gay ra; .

- M, : Khdi luong khau co s& (bé khéa
va piston); )

- m: Kh6i lugng khéu thir i;

- 0, Goc nghiéng cua khau thi i;

G mo6 hinh trén, ngoai luc tac dung do
ap sudt khi thubc trong buong khi, lyc can do
may tu dong, bé khda con chiu tac dung cia lyc
can cua nudc, luc can ndy dugc tinh theo cong
the [2]:

F=2pv'Cy A m

Trong do: A la dién tich tiét dién cin;
la trong luong riéng cia chit long; v la vin tée
chuyén dong ciia bé khéa; CD )a hé s6 can phu
thugc vao bién dang cua bé khoéa.

Cac gia thiét khi tinh toan:

- Céc gia thiét thuat phong trong: Thude
phéng chéy theo quy ludt chéy hinh hoc; Toin
b6 liéu thuoc chay trong diéu kién méi tromg
6 4p sudt ner nhau va bang 4p suat thuft phong
p; Quy lujt tdc do chay cia thudc dugc biéu
dién theo cong thirc u = u,.p; Khéi lugng cia
ddu dan tinh bang khoi lucng thye cia déu dan va
khoi lugng nudc trong nong phia trude dan;

- Khéng tinh dén ton thit nhiét trong
nong;

- Coi nude 1a chét long khong nén dug,

- Coi nuéc & trong budng khi da duge
déy hét ra khi khi thude chy vao budng khi;

- Chi xét ham lyc can nhét ciia nuéc dbi
véi b¢ khoa khi may tr dong lam viée.
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2.2. H¢ phuong trinh vi phén giii chuyén
dong ciia may ty dong

Dé giat chuyen dong cia may ty dong,
tién hanh gigi déng thai 6 phuong trinh thudt
phong trong, 3 phuong trinh nhiét déng budng
khi va 2 phuong trinh chuyén déng ciia bé khoa.

- Hé phuong trinh thuét phong trong.
Theo tai liéu [2] ta cé dugc hé phuong

trinh vi phén thuat phong cho dan bin duéi
nude nhur sau:
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- Hé phuong trinh nhiét déng budng khi.

Khi bin duéi nude véi két cdu cia sung
tiéu llen AKM, thi lugng nuée & trong budng
khi 1a rét nho. Do dé, ¢6 thé gia thiét khi khi
thudc trich vao budng khi s& day toan bg lugng
nuéc ndy qua khe hg giira pittong - budng khi
va dién day thé tich ur do cita buong khi. Qua
trinh khi gidn nd sinh cong cling twong tu nhu
khi bin trong khang khi, tir 46 hé phuong trinh
nhiét dong buong khi [4]:

[dw £(G.-G)

Ji}:»(,\'s ) ©)
dp, yALA p W, aw, |,
Lo E‘ kG, 2= kG, k Pk p e
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- Hé phuong trinh chuyén dong cia
may or dong.

Hoat dong cua may tu dong khi ban
dudi nude hoan toan khdng khéc so véi khi ban
trong khong khi. Tuy nhién, cac bé phan cua
may ti dong khi bén duéi nuéc s& chiu e can
ciia nude, lyc can ndy Jén hon nhiéu so véi luc
can cua khong khi, luc can nay dugc xac dinh
theo (1). Do vay, ta sé khao sat hoat dong cua
may ty dong cua sting khi bin dudi nude nhu o
trén can nhung c6 xét dén anh hudmg cia ham
lue can dén cac b phén cia may tr dong khi
lam viéc.

Hé phuong trinh chuyén dong cta bé
khoa (khau co sd) theo [4]:

@ _y

dr 4)
,

Y p-cx-F)

dt M,

3. KHAO SAT ANHHUGNG CUA DUONG
KiNH LO TRICH KHi PEN HOAT PONG
CUAMAY TU DONG

Hoat déng ciia may tr dong phu thude
vio rat nhiéu tham s6 két cAu cia thiét bj trich
khi: Vi trf 15 trich khi; d|¢n tich 16 trich khi;
thé tich ban diu cta buong khi; dién tich bé
mat piston; dién tich khe ho gilra piston va
thanh budng khi. Trong do, tham sé dién tich
15 trich khi 13 quan trong nhal va ¢ anh hudng
16m nhdt. Do d6, ban chat van dé 1a khao sat
anh hudng cia duéng kinh 15 trich khi den hai
thong s6 can quan tam nhit 1a van téc cuéi hanh
trinh 1i (van toc va cham sau cing) va van téc
16n nhét coa bé khoa.

Cac théng sb diu vio:

- Théong s6 thuét phéng trong [2];
- Théng s6 bai toan nhiét dong budng khi:
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1. DAT VAN PE

Siing bén dudi nudc la loai vii khi trang
bi cho cc luc lugng dc biét chuyén hoat dong
dudi mit nude. Hién nay, trén thé gioi chi co
mot vai nuée nghién ciru va ap dung thanh céng
loai vii khi ndy vao thue té. O trong nudc, hién
nay mot s6 dé tai trong | nudce da nghién cinu, ché
tao thanh cong sung bén hai mdi truémg ninmg
chi ¢6 kha nang ban phat mot. Viée tinh toan,
thiét kc mot khiu sing ban hai méi truang cé
khi niing ban lién thanh ¢6 y nghia quan trong
va cip thiét,

Dé c6 co so 1y thuyet thye nghlem
tin cdy trong thiét ké, ché tao sing bin dugi
nude thi viéc nghién ctru bai ton xac dinh anh
huong cua cac tham sé thiét bi trich khi dén
hoat dong clia mdy tr dong sing tiéu lién AKM
khi bin duoi nudc 14 bai toan dhu tién cin phai
giai quyét.

2.COSO LY THUYET
2.1. Md hinh tinh toén va céc gia thiét

M3 hinh tinh toan tong quét cua vii khi
or dong trich khi duoe thé hién & hinh 1,

Hinh 1. M6 hinh gidi bai todn trich ki may ne
dong khi ban didi nuce.

Trong do:

-P,: Lucidp suat khi thude trong buong
khi tac dung 1én piston;

- F¢ Luc can cua b phan déy vé;
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- F,: Lyc can b phan bé khoa nong do
nudc gay ra;

- M, Khéi hrgmg khau co sé (b¢ khéa
va piston); )

- m;: Khoi luong khéu tha i;

- o Goc nghiéng cla khéu thi

G mé hinb trén, ngoai luc tic dung do
4p sult khi thudc trong budng khi, luc can do
may tur dong, bé khoa con chju tdc dung cia hue
can ctia nude, luc can nay dugc tinh theo céng
thire [2]:

ﬁ:%p viC, 4 )

Trong d6: A la dién tich tiét dién can;
la trong luong riéng cla chét long; v 1a vén tée
chuyén déng ctia bé khéa; CD 14 hé sé can phy
thuge vao bién dang ctia bé khoa.

Cac gia thiét khi tinh toan:

- Céc gia thiét thuat phéng trong: Thude
phong chay theo quy luat chay hinh hoc; Toén
b6 liéu thuoc chay trong didu k)eu mdi truong
¢6 ap sudt nhur nhau va bang 4 ap sudit thuat phéng
p; Quy ludt toc d¢ chay cua thude duge bitu
dién theo cdng thire u = u p; Khéi luo‘ng cia
déu dan tinh bing khéi luong thye clia dau dan va
khéi Tugng nudce trong nong phia trudc dan;

- Khéng tinh dén tdn thit nhiét trong
nong;

- Coi nurdc la chét long khong nén dugc;

- Coi nudgc & trong budng khi da duee
déy bét ra khi khi thube chay vao budng khi;

- Chi xét ham lyc can nhét ciia nude déi
voi bé khoa khi may ty dong Jam viée.
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2.2. Hé phwong trinh vi phan giii chuyén
ddng ciia may ty dong

Dé giai chuyen dong cia may tr dong,
tién hanh giai déng thai 6 phuong trinh thudt
phong trong, 3 phuong trinh nhiét ddng buéng
khi va 2 phuong trinh chuyén déng cuia bé khéa.

- Hé phuong trinh thuét phéng trong.
Theo 1ai liéu [2] ta cé dugce hé phuong
trinh vi phan thuét phong cho dan bin dudi

nuéc nhu sau:
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- Hé phuong trinh nhiét déng budng khi.

Khi bin du6i nuéce véi két chu cua sung
tiéu lién AKM, thi luong nude & trong budng
khi [a it nho. Do do, co thé gia thiét khi khi
thudc trich vio budng khi sé day toan bd lugng
nude niy qua khe ho gitta prttong - budng khi
va dién day thé tich ty do cia budng khi. Qua
trinh khi gidn ng sinh céng ciing twong (v nhu
khi ban trong khéng khi, tir do hé phuong trinh
nhiét déng budng khi [4]:

. -£(6.-0.)

i_f(\’j) 3)
dp. V[ n bW pn 2, Al
T/T"EL‘G’T. kG Beck pok p T 1

- Hé phuong trinh chuyén dong cua
may tu dong.

Hoat dong cia may tu déng khi ban
dudi nude hoan toan khéng khac so véi khi bén
trong khong khi. Tuy nhién, cic bd phén cua
may ty dong khi bin duér nude s& chiu luc can
cua nude, luc can nay 16n hon nhiéu so véi hue
can cia khong khi, lue can nay duoc xac dinh
theo (1). Do vay, ta sé khao sat hoat déng cuia
may ty déng ctia sung khi bin dudi nudc nhu &
trén can nhung c¢6 xét dén anh hudng cia ham
luc can dén céc bd phan ciia may tr dong khi
lam viéc.

Hé phuong trinh chuyén déng cia b¢
khoa (khau co s&) theo [4]:

dt 4)
L
M,

3. KH.AO SAT ANH HUOGNG CUA PUONG
KiNH LO TRiCH KHi PEN HOAT DPONG
CUA MAY TU PONG

Hoat dong cua méy tr dong phu thude
vao rét nhiéu tham sé két cAu cua thiét bi trich
khi: Vi tri 16 trich khi; dién tich 16 trich khi;
thé tich ban diu cua buong khi; dién tich bé
mat piston; di¢n tich khe hd g gilra piston va
thanh budng khi. Trong do, tham sé dién tich
15 trich khi I quan trong nhat va ¢6 dnh hudng
16 nhét. Do do, ban chit vén & 1a khao sat
anh hudng cia dudng kinh 15 trich khi dcn hai
théng s can quan (3m nhét 14 van tdc cudi hanh
trinh i (vén toc va cham sau cling) va van téc
16n nhit ciia bé khoa.

Cic théng sé dau vio:
- Théng so thudt phong trong [2];
- Thang sb bai toin nhiét dong budng khi: &
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T

1 Khdi lugng khiu co s&

E

il 5 | Mémen quén tinh cia khod nong

Tén thong s6 B

Khéi lwgng khoa ndng va kim hoa

Khéi hrgng 16 xo day vé

| Khé1 lugng vién dan

| D§ cimg 16 xo diy vé

] DJ nén ban dau cua 1o xo déy vé

J ‘ Goc blen dang cam khod ndng

Hls;u sual rruycn dong gitra KN va bé khoﬂ

- Cac thong s6 khac: Trong luong riéng

clia nudc: p=1KG /dm*; hé b can: CD = 1,05;
dién tich tiét dién can clia bé khoa: A =0,0393 dm?.

Gidi hé phuong trinh vi phin (2), (3),
(4) vai cac thong s ban dau nhur trén va thay
ddi dién tich 15 trich khi thu dugc két qua hinh
2 va hinh 3 thé hién su phu thugc cia téc do6 bé
khoa theo dién tich 16 trich khi.

Tir 46 thi hinh 2 thiy rang:

Khi ting dudmg kinh I3 trich khi thi van
tbc cudi cira bé khoa tang, din dén may ru'dong
hoat dong tin cay hom. Tuy nhién, khi do néu
ban trén khong khi, van tée va cham Iém, xa
thu kho gir chic sing khi ban lam giam do
chinh xic bin. Nguge lai néu duémg kinh 15
trich khi qué nhé thi co thé may tir dong khong
hoat déng (d = 3.9 mm) hoic hoat déng khéng
tin cdy.

Véi cing dudng kinh 13 rich khi d =
4.5mm thi van td¢ bé khoa cudi hanh trinh 10j
khi lan luot bin trong 2 méi trudng nude va
khong khi la: V= 1.95 m/s va V=286 ms.
Téc do ndy dam bao cho may ru déng hoat
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M, 0.43 ke
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ddng tin ciy ¢ ca har méi truong.

békhéa (m/s)

g 150

3.90 400 410 4.20 4.30 4.40 4.50 4.60 4.70
Oudrng kinh 18 trich khi (mm)

Hinh 2. Anh huong ciia dién tich 16 trich khi dén
vén téc cudi ciia bé khoa

hit be khéa (m/s)
NN NN oM
838888

o &
58

$n t8ctom
By
S
&

3 620 - i e
390 4.00 4.10 4.20 430 4.40 450 4.60 4.20
Buimg kinh 13 trich khi {mm)

Hinh 3. Anh huong ciia dién tich 15 trich khi dén
vdn t6c lom nhat clia bé khoa.
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Tir d thi hinh 3 thdy ring khi ting dién
tich 13 trich khi thi van téc 16m nhat cua bé khoa
tang dAn. Su khéc nhau & ca hai trueng hop 1a
khéng nhiéu, didu nay dugc gidi thich do van
téc bé khoa dat gi4 tri 16n nhit gin véi thi
diém két thac hanh trinh lai tr do, khi dé bé
khoa méi Wi duge mét khoang x,, =9 mm.

Két hop véi nhan xét & hinh 2 ta thay,
may ty dong sing AKM c6 thé hoat dong tot
trong ca hai mdi trudng nude va khong khi khi
dién tich 13 trich khi nho nhét khi dat 4.5 mm.

4. NHAN XET

Tir cac két qua tinh toan cho thiy, dién
tich 18 trich khi anh hudng rét lon dén hoat
ddng ctia may tr. Quy luét sy phu thude toc do
bé khoa vao dudmg kinh 15 trich khi twong tr
nhau khi bin & ca hai méi trudmg.

Viée xay dyng mo hinh va giai quyét
bai toan cé ¥ nghia hét sirc quan trong. Két qua
bai toan cho thdy, tinh ding din ctia mo hinh va
phuong phap tinh to4n, bao dam d tin ciy cho
viéc thiét ké, ché tao sting tiéu lién khi bén duéi
nudce. Bai bao 1a co s& khoa hoc tin cay cho
viée tinh toan cac thong sb khac trong qua trinh
thiét ké stng lién thanh bén hai méi truong.
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