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NGHIEN CUU ANH HUONG CUA MOT SO THONG SO KET CAU
CO’ BAN BEN CAC THONG SO DONG LU'C HOC CUA SUNG SN 9 MM K19

EFFECTS RESEARCH OF STRUCTURE PARAMETERS TO DYNAMIC
PARAMETERS OF SN 9MM K19 PISTOL

ThS. Mai Vin An', TS. Mai Viét An', TS. Nguyén Duy Phon?
'Vién Vi khi, Tong cuc Cong nghi¢p Quoc phong
*Hoc vién K¥ thuat Quan sy

TOM TAT

Bai toan dong luc hoc (PLH) may tw dong (MTP) la bai toan co so danh gia tdac dong cua
cdc chi tiét, bo phan ciia may tw dong dén qud trmh lam vigc cua sung. Trong do, anh huong cua
cdc thong s két cau nhi khéa nong va 1o xo ddy vé la rit quan trong. Trén co so mo hinh nghién
cuu, tac gia xay dung hé phuwong trmh Vi phan mo ta chuyén dong khau co so cua sung va giai bai
toan theo phirong phap tich phdn sé trén phan mém Matlab dé tim ra quy ludt thay doi cdc thong
s6 DLH ciia khéu co s6. Két qua nghién ciru giup cac nha thlet ké cé co s6 khoa hoc cho viéc lya
chon, danh gid tac dong cia cdc khdu co sé dén cdc théng sé DLH, dong thoi givp cho qud trinh
ché tao, thir nghiém dwoc rit ngan.

Twr khéa: Dong luc hoc may tw dong; Thudt phong trong; Sung SN 9 mm K19.
ABSTRACT

Dynamic analysis of guns is the fundamental analysis to evaluate the impact of components
and assemblies of the automatic mechanism on the operation of guns. Among those, the influence of
basic components such as the bolt and the recoil spring is highly critical. This study uses Matlab to
solve the differential equation systems of internal balistics and dynamics of the bolt assembly of the
SN 9 mm K19 submachine gun, in order to find out the laws of changing the dynamic parameters of
the gun. Research results help designers have more information to choose, evaluate the impact of
basic components on dynamic parameters and help shorten the manufacturing and testing process.

Keywords: Dynamics of automatic mechanism, Internal balistics; SN 9 mm K19 submachine gun.

1. PAT VAN DPE

Sting SN 9 mm K19 1a loai sung trang
bi cho c4a nhan dung dé tiéu diét sinh luc dich
0 cu ly dudi 50 m. Sung dung dan 9x19 mm
Parabellum, bén phat mdt, hoat dong theo
nguyén 1y nong Iui ngin - khoa nong ban tu

do. Khi bin, cum khoa nong l1a khau co s¢ nhan
ning luong tir ap suat khi thudc sau day dan
truyén chuyén dong cho toan bd co cdu cua
sung hoat dong. Dé c6 co so khoa hoc cho viée
tinh toan thiét k&, can thiét phai xay dung bai
toan DLH va nghién ctru anh hudng ctia mot sd
thong sb két ciu dén hoat dong cua sing.
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2. BAI TOAN PONG LUC HQC VA BAI
TOAN ON PINH CUA SUNG KHI BAN

2.1. Céu tao chung siing SN 9 mm K19

Sung SN 9 mm K19 (hinh 1) bao gébm
cac bo phan chinh: Nong sung, cum than sing,
cum khoa nong, cum 10 xo day vé, hop tiép dan.
Khi bén, duéi tac dung cua ap sut khi thube,
dau dan chuyén dong vé phia trudc, nong
v6i cum khoa nong cing chuyén dong vé sau
khoang 2,5 mm thi mat vat nghiéng trén nong
khop voi mat vat trén bé ham nong ha thap dudi
nong xudng, nong lién két véi bé ham nong ¢ vi
tri nam cho. Khoa nong duoc giai phong dé mo
khoa va tiép tuc chuyén dong vé sau thuc hién
rat va hat vo dan ra ngoai. DPén vi tri sau cung,
dudi tac dung cua 10 xo ddy vé, cum khéa nong
chuyén dong di 1én dé tong dan vao budng dan,
dong thoi day nong sung di chuyén cing dén vi
tri dong khoa va khoa chic.

Hinh 1. Cau tao chung cua sung SN9 mm K19
2.2. Bai toan dong luc hgc may tw dong

Trén co s& cac gia thiét co ban, két
hop voi két cau thuc té cua sung (hinh 1), hé
phuong trinh bai toan dong luc hoc cua sung
nhu sau [1], [2]:

dz _ P
dt I,
dy 5\ dz
— =x(1+2Az+3 —_—
ac (i 2z aue)

dv _ gpS a.n
dt ~ $q

dl _

a2

dw _1-o8 dl

:Txm(1+2xz+3pz2) +SI

dp 1| . 5\ dz dw  O¢qv dv
——=—f 1+2Az+3pnz° )——p—— ———
at w[x“’( z43uz) e e dt
Xin = Vi

pS—TI—R, —P,

2.3. Bai toan on dinh cua sung

Trén co s& cac gia thiét, thiét 1ap mo
hinh sung-xa thu (hinh 2) khi ban nhim danh
gia tdc dong cua khau co s¢ (cum khoda nong)
va luc 1o xo ddy vé dén goc nay cua sung khi
ban.

Tir md hinh hinh 2 két hop cac thong sb
vé két cau sung, tay xa thu, ta xay dung duoc
hé phuong trinh mo ta goc ndy cua hé sing-tay
cam [3] nhu sau:

Jp-(I1-b)p+Cp+(m,L; +miLg)gcoso+m,,gHsing+Cx =-(M] +11 H) 1)

Mk~ My i+ Cx = PS-11,

Hinh 2. M6 hinh siing-xa thii khi bin

2.4. Két qua bai toan PLH va bai toan 6n
dinh ciia siing khi ban

St dung phuong phap tich phan sb
trén phan mém Matlab 2011b giai két hop hé
phuong trinh (1.1) va (1.2). Trén co s& cac
thong s6 dau vao duoc xac dinh tir két ciu cua
stng, dan va tham khao [1], [2], trong d6 khdi
luong khéa nong m, = 0,48 kg, do cung 10 xo
day vé C, = 5,1 kG/m. Két qua nhu hinh 3 va
hinh 4.
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Hinh 4. D6 thi géc ndy ciia sing

3.NGHIEN CUU ANHHUONG CUAKHOI
LUQNG KHOA NONG VA PQ CUNG LO
X0 PAY VE PEN CAC THONG SO PONG
LUC HQOC CUA SUNG 9 MM K19

3.1. Anh hwéng ciia khoi hrgng khoa nong
va do cing 10 xo day ve

Tir két qua trén, nhom tac gia tién hanh
nghién ctru anh huéng cua khdi lwong khoa
nong va do cing 16 xo ddy vé dén van toc dich
chuyén cta khoa nong, va cham cua khoa nong
v6i than stng khi bin. Trén co s& lugng thay
d6i khéi lugng khoa nong +0,05 kg (twong
duong véi sai s6 do vt liéu ché tao va dung sai
kich thudc gay ra) va do cirng cua cum 10 xo
day vé +0,5 kG/m (sai s6 do ché tao). Két qua
thay d6i van toc bé khoa nong nhu hinh 5 va 6
va dong lugng bang 1.

W o e s |

Hinh 5. Sy thay doi vin téc bé khéa nong khi thay
doi khoi lwong khéa nong

S b o' K rorg [inis]

Thod g :-' (=]
Hinh 6. Su thay d6i van toc bé khda nong khi thay
doi do cung lo xo day vé

Badng 1. Dong lwong khi va cham sau cung giita
cum khoa nong va than sung

Sé Khéilwong | Van téc | Pong lwong
TT khéa nong | khéa nong va cham
(kg) (m/s) (kg.m/s)
1 0,38 3,857 1,46566
2 0,43 3,560 1,53080
3 0,48 3,279 1,57392
4 0,53 3,058 1,62074
5 0,58 2,841 1,64778

T két qua trén thdy rang, khi giam
(taing) khdi luwong khoa nong thi thoi gian
chuyén dong giam (ting), téc d6 va cham tai
vi tri sau cung ting (giam) va tdc d6 va cham
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tai vi tri trén cung tang (gidm). Khi tdng (giam)
gia trj do cimg 10 xo day vé thi van tbc cum
khoéa nong giam (ting), dong thoi thoi gian
chuyén dong ctia cum khoa nong giam (ting)
theo, tuy nhién lugng thay d6i 1a khong dang
ké. Khi giam khéi lugng khoa nong thi dong
lwong giam (bang 1). Nhu véy, khoi luong khoa
nong giam c6 loi vé dong luong khi ban.

3.2. Anh huwéng cia khéi lrong khéa nong
va d¢ cung 10 xo day ve dén goc ndy cua hé
sing-tay cam khi ban
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Hinh 7. Su thay doi géc ndy khi thay doi
khéi heong khéa nong
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Hinh 8. Su thay d6i géc nay khi thay déi dé cimg
10 xo ddy vé

Két qua trén hinh 7, 8 cho thay rang, khi

tang (giam) khéi luong khoa nong thi goc nay,
thoi gian nay cua sing cling giam (tdng) tuong
mg. Khi ting (giam) d6 cimg 10 xo diy vé thi
gdc ndy cling tang (giam) twong tmg. Nhu vy,
khéi lugng khoa nong ting va giam do cimg 10
xo dy vé thi goc ndy cua sing giam, ting do
chinh x4c ban cho stng.

4. KET LUAN

Tur két qua bai toan dong lyc hoc may
ty dong va bai toan on dinh cia sing cho thay
rang, khéi luong khoa nong can dugc xac dinh
hop 1y nham dam bao mbi lién hé giira va cham
O vi tri sau cung va do on dinh cua sung khi
ban. Pi véi do ctimg 16 xo diy vé, cho phép
liy trong mot khoang c6 sai s6 16n hon, nhung
nén uu tién 10 xo cé dd cung nhd hon. Thuc té
cho thiy khéi luong khoa bang 0,48 kg va do
ctimg 10 xo day vé bang 0,51 kG/m 1a phu hop
v6i sung 9 mm K 19. Két qua nay sé& 1a co s dé
tinh toan lwa chon vét liéu ché tao khoa nong,
10 xo day vé phu hop, dung sai kich thudc hop
ly dé dam bao may tu dong hoat dong tin cay,
tang d6 bén cho sung. <
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