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KHAO SAT ANH HUONG MOT SO THONG SO KET CAU BEN
DICH CHUYEN CUA SUNG THEO NGUYEN LY TRICH KHi CO
GIAM GIAT

STUDYING THE EFFECT OF SOME STRUCTURAL PARAMETERS ON THE
DISPLACEMENT OF GAS-OPERATED WEAPONS WITH A SHOCK ABSORBER
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Hoc vién K¥ thuat Quan su

TOM TAT

Trén co s6 khdo sdt dong thoi chuyén déng ciia may tw dong va dao dong cia sing trén gid,
tién hanh khdo sat anh huéng ciia mét sé thong sé két cau nhw giam gidt, thiét bi dau nong va thiét
bi diéu chinh khi thuéc dén dich chuyén ciia vii khi ¢6 nong hé trich khi. Tir d6, givip cho viéc danh
gid tinh hop Iy cdc théng sé, nham ndng cao do 6n dinh cia vii khi khi ban.

T khéa: Chu ky chire ndng; Giam gidt; Bé khéa nong; Thiét bi diéu chinh khi thudc; Thiét

bi dau nong.

ABSTRACT

Based on surveying the movement of the automatic machine and the oscillation of the gun on

the mount simultaneously, the effect of some structural parameters such as shock absorbers, muzzle
devices, and powder gas adjustment device on the displacement of gas-operated weapons. From
there, it helps to evaluate the reasonableness of the parameters in onder to improve the stability of

weapons when firing.

Keywords: Functional cycle; Shock absorbers; Breech carrier; Powder gases adjustment

device; Muzzle device.

1. PAT VAN PE

Pa sb sung bd binh ¢d dai lién va trong
lién tro 1én ngudi ta déu sir dung co cdu giam
giat dé giam lyc tac dung lén gia va ting 6n
dinh cho sung. Piéu nay cho phép giam khdi
luong cia gia, ting d6 ban chum cho sung nhat
1a khi ban lién thanh. Nhung khi c6 giam git,
chuyén dong cta khau co so trong may tu dong

va chuyén dong cia than sing c6 anh huong
1an nhau.

Trong tinh toan ¢ thé bo qua anh huong
nay néu dich chuyén ctia than sing rat nho so
v6i dich chuyén cua khiu co so. Thyc té cho
thay trong nhiéu trudng hop, sy anh hudng nay
la dang ké, ddc biét 1a anh huong dén toc do
ban, dén do tin cay lam viéc cua may tuy dong
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va d6 6n dinh cua sung. Déng thoi, su lam viéc
cua may tu dong lai c6 anh hudng dén sy lam
viéc cua giam giat. Nhu vay, dé danh gia dugc
thuc chat cia anh huéng nay, ta can khao sat
déng thot sy lam viéc cia may tu dong va cua
giam giat, tir d6 khao sat anh hudng mot sd
tham s két cdu dén dich chuyén cta sing véi
dbi twong cu thé 1a sung may PKT 7,62 mm.

2. PHUONG TRINH CHUYEN DPONG
CUA MAY TU PONG VA THAN SUNG
KHI BAN

2.1. Mo hinh tinh toan

Hinh 1. M6 hinh mdy tw déng néi véi gid dan hoi
qua giam gidt [1]

O day:
m.— Khéi lugng cta khau lam viée thi i.
m,— Khoi lugng cuia khau co so.
m, — Kh(j)i lugng cua sung.
m, — Khoi lu’qr}g cla gia. q
Cp, C,, Cy — Lan luot 1a d§ cung cua 1o xo day
vé, 10 xo giam giat va 1o xo gia.
X, X, Xy —Lan luot 1a dich chuyén cua khau co
0 m, sing m, va gia m,.

May tu dong cua vii khi c6 nong nodi
chung bao gom nhiéu khau va co cdu. Cau tao
ctia cac khau, cac co ciu lai rat da dang phirc
tap, hinh thirc chuyén dong khac nhau va chiu
anh huong cua nhiéu yéu t6. Dé don gian bai
toan nhung van dam bao do chinh xac can thiét,
ta dua vao cac gia thiét: cac khau trong may tu
dong 1a vat cing tuyét ddi trir 16 xo 1a khau dan
hdi; cac khép dong khong co khe ho; dung khéi

luong thu gon thay cho khdi lwong phéan bé.

Pbi v6i vii khi c6 nong hé trich khi, ta
c6 thé dung so do hinh 1 1am md hinh tinh toan.

2.2. Xay dung hé phwong trinh vi phin
chuyén ddng ciia may tw dong va thén sing
khi bin

Pé thanh 1ap phuong trinh vi phéan
chuyén dong ctia may tu dong, ta dung phuong
trinh Lagrange loai 2 trong hé toa d0 suy rong
ddc 1ap da [2]. V61 mo hinh ¢ hinh 1, trong cac
toa do suy rong, ta léy toa do xac dinh vi tri cia
khau co s& dbi vai hop sting (¢, = X), toa do xac
dinh vi tri cia hop stng (q,= X,), toa do xac
dinI} vi tri ctia gia sung (q,= X,) do1 v6i hé qui
chiéu quan tinh.

Khi d6, phuong trinh chuyén dong ctia
hé khao sat co6 dang:

n
M, K+ X33 Smyi M, X, +C, X =P,

n,

i=1 1
MOth-l-%(MVX)-FCth—CngZPO ’ (1)
MX, +(Cg +Cy)Xy - C, X, =T signX, + FsignX,,.
Trong do:
n v no oy
M,, =m, +;Z=1:??_;mi: M,, =m,+my, +;Z=1:Mh v =5

n n
v
A — 1 v — ’
fu’q =m, + E . m;cosa, , M, =m, + E V.1, cosa,,
i=1 'l i=1

P, =P,-1I, _Zn:;ig , B, = P, —II, signX,, — FsignX.
i=1 "l

Nhiing biéu thirc vira nhan duoc ding
cho vii khi c6 cac khau trong co cdu may tu
dong chuyén dong tinh tién. Néu trong co
cAu ngoai n khau vira khao sat con co q khau
chuyén dong quay, thi trong phuong trinh (1) ta
phai dua ching vao.
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Khi vii khi c6 glam giat trén gia cung
tuyét doi X, =X, = , =0 thi phuong trinh
chuyén dong (1) co dang

M, X+X’M,+M,X, =P, -C,X (2)

M, X, + 5 (M, X)=P,-C,X,

Vé phai ctia hé phuong trinh (2) c6 chta
cac thanh phan cua ap luc khi thudc tac dung
1én day nong sung va lyc tac dung 1én thiét bi
trich khi. D& giai hé (2), ta can xac dinh cac
thanh phan luc nay.

H¢ phuong trinh thuat phong trong dugc
thanh 13p trén co s¢ xdy dung phuong trinh
nhiét dong luc hoc cho hé kin, nhitng phuong
trinh co ban cua dong luc hoc chét khi & thé
dung Déi voi thiét bi trich khi 13 ngudn cung
cap nang lugng cho may tu dong lam viéc. Khi
thudc duogc trich ra tir 10ng nong chay qua 16
trich khi trén thanh nong vao budng khi lam
chuyén dong bé khoa. Viéc xac dinh céc luc noi
trén dya vao gidi cac h¢ phuong trinh co ban
thuat phong trong va hé phuong trinh mo ta qua
trinh nhiét dong trong budng khi [3].

3. KHAO SAT ANH HUONG MOT SO
THAM SO KET CAUDEN DICH CHUYEN
CUA SUNG

Mot s6 két qua dudi day duoc rat ra tir
viéc giai bai toan dbi voi sing may PKT 7,62
mm lap trén xe ting, voi cac thong sb khao sat
bao gém: giam giat, thiét bi dau nong, thiét bi
trich khi.

3.1. Anh huéng cwong dd tac dung khi thude
trong buong khi

Ap suét khi thudc trong budng khi anh
huong bdi nhiéu yéu to, trong d6 co6 yéu to co

ban 1a tham s két cdu ciia b phan trich khi a;
a = f(n); n 1a hiéu suat ti xung luong va mot
trong sb yéu t6 quan trong quyét dinh no 1a dién
tich tiét dién ngang 15 trich khi. Cach tinh a
duoc trinh bay ¢ [4]. Vo1 mot két cau cu thé, dé
thay doi «, ta thay d6i dién tich 15 trich khi.

Ching ta s& khao sat sy dich chuyén
cua sung trén giam giat trong hai truong hop:
cudng do tac dung cua ap suit khi thude trong
budng khi khi a 16n va o bé.

Tién hanh giai dong thoi hé phuong
trinh chuyén dong cta sung, hé phuong trinh
thudt phong trong va hé phuong trinh nhiét
dong budng khi, tmg véi truong hop a 16n va o
bé, ta c6 duge do thi dic trung dich chuyén cua
bé khoa va sung trong diéu kién lam viéc khac
nhau cia may tu dong.

a) Khi bin phat mét

Trén hinh 2, néu chia chu ky phat ban
lam hai giai doan ma diém phan chia 13 thoi
diém va cham vao hop sting ciia bé khoa nong
tai vi tri sau cing thi ta thdy ca hai truong hop
dang cua cac dd thi d6 giéng nhau, chung déu
g6m hai nhanh tuong tu; diém khac nhau 12 méi
tuong quan gitra hai nhanh. Sy khac nhau thé
hién rd rét & d6 thi dich chuyén cua hop sung.

Hinh 2. P6 thi dich chuyén bé khéa va hdp siing
khi thay doi cwong do tac dung khi thuoc trong
buong khi khi bin phat mét va ban loat

- Khi 13 trich khi nhé (o nhd): thoi gian
chuky may tu dong t.. = 0,098 s, nhanh trai c6
dich chuyén 16n nhat cua hop sung x, .. = 2,22
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mm, con nhanh phai x . = 2,69 mm.

- Khi 16 trich khi 16n (o 16m): thoi gian
chu ky méy tu d@ng t.. = 0,078 s, nhanh trai c6
dich chuyén 16n nhat cua hop sung x,,, = 1,31
mm, con nhanh phai x,,, = 4,41 mm.

Két qua cho thy dich chuyén 16n nhét
cua hdp sung trong truong hop a lon 16n hon
truong hop o bé nhung chu ky lam viéc cua
may tu dong thi ngugc lai.

b) Khi bin loat

Dé giai cho mot loat ban, ta liy s6 lidu
& diém cudi cua phat ban trudc lam didu kién
dau vao cho phat ban tiép theo, ta co dugc dd
thi xac dinh quy luat thay d6i dich chuyén cta
bé khoa va hop sing trong diéu kién lam viéc
khac nhau ctia may tu dong khi ban loat. Vi
cung mot dic trung cua giam giat sao cho thoi
gian lam viéc cua giam giat nho hon thoi gian
chu ky lam viéc cua may tu dong thi hinh dang
clia cac do thi d6 gidng nhau khi o 16n va o bé.
Chung dugc thé hién rd trén hinh 2.

Két qua khi bén loat, dich chuyén 16n
nhat cta hop sung trong truong hop a 16n 16n
hon truong hop o bé nhung chu ky lam viéc cua
may ty dong thi nguoc lai, giéng truong hop
khi ban phat mot.

3.2. Anh hwéng ciia thiét bi ddu nong

D6 thi dich chuyén ciia bé khoa nong
va hop stng khi c6 st dung va khong str dung
thiét bi ddu nong dugc thé hién rd trén hinh 3.
Tac dung cua thiét bi dau nong duogc thé hién
bang sy thay d6i xung luc ban dau tir phat bin
tac dung 1én hop sung. Khi sir dung thiét bi dau
nong, xung luc ban dau s& nho hon, diéu nay
s& 1am cho dich chuyén ctia hop sung nho hon;

néu khong st dung thiét bi dau nong thi nguoc
lai, dich chuyén ctia hop sung s€ 16n hon.
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Hinh 3. D6 thi dich chuyén bé khéa va hdp siing
trong truong hop co sw dung va khong su dung
thiet bi dau nong khi ban phat mot va ban loat

Do thi 3 cho thiy anh hudng cia thiét b
dau nong dén dich chuyén cta hop sing 1 dang
ké, nhung thoi gian chu ky 1am viéc cta may
tu dong chi c6 su thay doi it. Diéu nay cling
dugc chimg minh bing cac giai phap thiét ké
khac nhau cua sung may PKT sir dung khong
chi thiét bi loa giam Iui, ma con co thé st dung
loa che lira khi ldp trén xe ting va céac loai xe
chién d4u khéc.

3.3. Anh huéng cia giam giat
Chung ta tién hanh khao sat su lam viéc
cua may ty dong khi sung c6 giam giat va khi

sting khong c6 giam giat, tr d6 ¢ duoc do thi
dich chuyén cta b¢ khoa va hop sting trén hinh 4.

Hinh 4. D6 thi dich chuyén bé khoa va hop sung
trong truong hop co sw dung va khong su dung
giam gidt khi ban phat mot

Quan sat d6 thi 4, chung ta nhan thiy
dic diém lam viéc cta may tu dong khi c6 gidm
giat la: tdc do 1ui va dich chuyén tuyét ddi cua
bé khoa ting, ti sd giita tbe do trude va sau va
cham cua bé khoa & vi tri sau cung thay doi.
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Diéu d6 lam thay doi ti sé giira thoi gian 1ui va
day 1én ciing nhu thoi gian chu ky 1am viée cta
may tu dong. Do tdc d6 1ui cua bé khoa tang
ma thoi gian Iui cia siing c6 gidm giat giam.
Khi d6 thoi gian day 1én c6 ting lén, lam chu
ky lam viéc ctia may tu dong c6 thé ting hoic
giam; viéc tang hodc giam phu thudc vao cac
dic trung cuia giam giat, vao diéu kién va cham
cua b¢ khoa ¢ vi tri sau cung, vao cac lyc sinh
ra do may tuy dong lam vi¢c tdc dong 1én hop
sung.

Bdng 1. Vin toc bé khéa nong khi khong c6 giam
gidt va co giam gidt (o. lon)

Vian toc bé khéa nong | Khong ¢6 | Sir dung
(m/s) giam giat | giam giat
Sau va cham ¢ vi tri
trude cung, trude phat | -2,3441 -2,3441
ban dau ti€n v,
Van tc 16n nhat 7,8944 8,2138
Trudc va cbamorw tri 5.1140 5.5736
sau cung v,
Sau va ch?nn O i tri 12,5570 12,7868
sau cung v,
Sau Va’ chg}m O Vi tri 34725 13,0967
truoc cung v,

Bdng 2. Thoi gian chu ky chirc nang khi khong co
giam gidt va co giam gidt (o. [6n)

Thoi gian | Khéng ¢6 | Sir dung Sl.l: thay
(s) giam giat | giam giat | doit,.
t, 0,0263 0,0249 -5,32 %
t, 0,0447 0,0526 | +17,67 %
to. 0,0710 0,0775 +9,15%

Nhing nhan xét trén c6 thé dugc giai
thich 1a khi c6 giam giat, tde do 1ui cua bé khoa
tang do ¢ thém téc d6 chuyén dong cua hop
sting & thoi diém ap suét khi thudc trong budng
khi bat dau tac dung va thoi diém lién két khoa

nong voi bé khoa. Con sy ting dich chuyén
tuyét d6i ctia bé khoa ciing do toan sung co
dich chuyén. Sy thay ddi ti sb giita toc do bé
khoéa trudc va sau va cham & vi tri sau cung
la do thay ddi diéu kién va cham; lac bé khoa
va cham ¢ vi tri sau cung v&i hop sting thi hop
sting da c6 mot toc d6 nao do, con hop sing
trong truong hop khong s dung giam giat thi
diang yén.

4. KET LUAN

Bing phuong phap khao sat dong thoi
su lam vi¢c cua may ty dong va cua giam giat,
ta nhan thdy két cau cia giam giat thuong anh
huong thuc sy dén 1am viéc ciia may ty dong va
sy lam viéc cua may tu dong lai tao ra chuyén
dong cua sung khi giam giat. Vi vay, khi danh
gia loi ich cua giam giat stng tu dong can tinh
dén nhiing anh huong nay. Khi thiét ké giam
giat, ta co thé chon cac dac trung cua ching
sao cho thoa mén ddy du nhitng yéu cau dit ra
d6i voi sting, ddng thoi quan tim dén cac tham
s6 két cdu anh huong dén su lam viéc cua may
tu dong dé nang cao do on dinh cua sung khi
ban. <

Ngay nhan bai: 03/5/2023
Ngay phan bi¢n: 23/5/2023

Tai liéu tham khao:

[1].  Alferov, V. V.; Design and calculation of automatic small arms.
(In Russian: Konstrukcia i raschot avtomaticheskogo oruzhia).
Mashinostrojenie, 1977, 248 p.

[2].  Tokarev, A. D. et al.; Theory and Calculation of Machine gun
and AA Mounts. (In Russian: Teoria i raschot pulemjotnych
stankov i zenitnych ustanovok). PVAIU Penza, 1976. Soviet
Union.

[3].  Beer, S.; Jednicka, L.; Plihal, B.; Vaitini balistika hlaviiovych
zbrani. [UCebnice]. Brno: Univerzita obrany, 2004. 344 s.

[4].  Pham Huy Chuong; Gido trinh co sé két cdu va tinh todn thiét
ké may tu dong. Hoc vién K thuat Quan su, 1998.

[5]. Nguyén Vin Dung; Analyza vzdjemného viivu funkce
automatické zbrané a pruzné lafety. Disertacni prace. Brno:
Univerzita obrany, 2022.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
kY8 TAP CHI CO KHI VIET NAM, S6 304 thang 6 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



