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QUAN HE GIU'A AP SUAT KHi THUOC TRONG BUONG KHi
VO1 KiCH THUGC LO TRiCH KHi CUA SUNG RPD

THE RELATIONSHIP BETWEEN GAS PRESSURE WITH DIMENSIONS OF GAS HOLE FOR THE RPD GUN

TOM TAT

Bai bdo trinh bay mdi quan hé giita dp sudt khi thudc trong budng khi véi
kich thudc 10 trich khi cda slng tu dong RPD. Ban ddu tir viéc tinh todn ap sudt
trong nong sting RPD dua trén gid tri ap sudt tai vi tri trich khi, tinh dugc ap suat
trong budng khi. Trén than 6ng trich khi ¢6 ba 16 trich khi véi 49 rong khac nhau
[a 1,5mm; 2,0mm; 4,0mm, véi mdi 16 c6 phan bd ap sudt khi khac nhau. Tuy
nhién cac dudng dac tinh ap suat nay cd tinh dong dang véi nhau. Bai bao cung
cap mot tai liéu tham khdo cho hoc vién trong qua trinh hoc tap, nghién ctu.

Tirkhoa: Thudt phdng trong, van toc, ddu dan, sting tu déng, RPP.

ABSTRACT

The article shows the relationship between gas pressure in the air chamber
and the size of the gas hole of the RPD automatic gun. Originally from the
calculation of pressure in the barrel of the RPD gun, based on the value pressure at
the extracted position the pressure in the air chamber is calculated. There are three
air gas holes with different width, they are 1.5mm; 2.0mm; 4,0mm, each hole has a
different pressure distribution. However, these pressure characteristics are uniform.
The newspapers provide a reference for students in the study, research.
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1.DAT VAN BE

Quan déi ta va nhiéu quan doi trén thé gisi dugc trang
bi kha nhiéu sing trung lién trong d6 c6 sing trung lién
RPD -7,62mm, tinh toan thiét ké siing la diéu rat can thiét
cho qua trinh gidng day va nghién ctu trong nha trudng
quan doi. Viéc giai bai toan nhiét déng budng khi la hét stc
can thiét, no la dau vao cho viéc tinh toan thiét ké may tu
ddng cla sing. Trén éng trich khi clia sing c6 ba ranh trich
khi v&i dé rong ranh khac nhau dé dung trong céc trang
thai lam viéc khac nhau. Trong pham vi bai bdo nay sé tinh
toadn 4p suat trong budng khi véi tling ranh dé tir dé c6
nhiing khuyén céo véi ngudi st dung, nha thiét ké tinh
huéng khai thac sting phu hop.

Tran Quéc Trinh", Vii Thi Hué?

Hinh 1. Slng RPD va hop day bang
2.NOI DUNG
2.1. Tinh toan ap suat trong nong sting

2.1.1. Hé phuong trinh vi phdn thudt phéng trong

St dung hé phuong trinh vi phan thuat phéng trong
[3 = 5], ta co:
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- Phuong trinh 1 va 2 md ta quy luat chuyén déng cla
dau dan;

- Phuong trinh 3 mé ta quy luat toc dd chdy tuyén tinh
mot s6 hang clia thuéc phoéng;

- Phuong trinh 4 mé ta quy luat bién thién khoi lugng
cla thuéc phéng;

- Phuong trinh 5 mé ta quy luat thay d&i thé tich tu do
cla buéng dét;
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- Phuong trinh 6 mé t& quy luat thay d6i 4p suat khi
thuéc trong long nong.

2.1.2. Cdc théng sé thudt phéng va théng sé cdu tao
[1,2,4]

Théng s6 Kihiéu Giatri  Donvi
Dién tich tiét dién ngang nong S 0,00482  (dm?)
Thé tich ban dau cla budng dot Wo 0,00218  (dm’)

Trong lugng dau dan 0,0079 (kG)
0,00167 (kG)

q
Trong lugng thudc phdng ®
f 980000 -
S
o

Luc thudc phong
Trong lugng riéng thudc phong 1,6 (KG/dm?)

Cong tich khi thudc 1,0 (dm’/KG)

Xung lugng khi thudc Ik 1375 (KG.s/dm?)
Chi s6 da bién K 1,1

Chiéu dai nong phan ¢d ranh xodn lg 474 (dm)
Buc tich phan h 0,0001

Ap suét ct dai dan Po 40000  (kG/dm?)
Hé 56 cong thiic thit yéu 9 1,171

Hé s6 md rong budng dot X 1,06

(Cgi;;)éc trung hinh dang thuc phong \ 0,06

(6 nong d 7,62 mm
Ap sudt 16n nhét trong nong Prax 2844 kG/cm?
S toc ban dau Vo 726 m/s
Chiéu rong ranh phay 1 B 1,5 mm
Chiéu rong ranh phay 2 B, 2,0 mm
Chiéu rong ranh phay 3 Bs 4,0 mm
Chiéu sau ranh phay h 4,0 mm
Chﬁé'u dai tir dau ranh xodn dén 10 trich o 254 o
khi

lggiggian dau dan chuyén dong trong t 1300.10° S
Thoi gian dau dan chuyén dong tdilotrichkhi ~ to 935.10° s
Ap sudt du nong Pa 460 kG/cm?
Ap sudt khi d&u dan qua I3 trich khi Po 953 kG/cm?
Téc d6 dan chuyén dong tai 16 trich khi Vo 666 m/s
Trong lugng Piston va bé khod Q 0,81 kG
Duding kinh piston dp 173 mm
Khe hé gitia piston va budng khi Adp 0,2 mm
Thé tich ban dau cta budng khi W 1,57 a?
pormaaiED
He s6 ciing 10 xo day vé C 50 kG/m
Luc nén ban dau cda 10 xo ddy vé I, 4 kG
He s6 ma st trén dutng chuyén dong f 0,1

76 | Tap chi KHOAHOC & CONGNGHE o Sé 47.2018

2.1.3. Két qud tinh

C6 nhiéu cach tinh ap suat trong ndng sting nhung dé
cho két qud nhanh va chinh xac ta dung pham mém
Matlab. Phan mém chuyén dung nay dé tinh ap suat trong
[dong ndng sung véi bd thong sé trén ta thu duge két qua
thé hién trén dé thi hinh 2, 3.
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Hinh 2. Butng ddc tinh ap suat khi thudc va van toc ddu dan theo quang dudng
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Hinh 3. Duting ddc tinh ap sudt khi thudc va vén téc dau dan theo thai gian

Mot s6 gia tri dac biét d6 la: Pnax = 2844 kG/cm?
ps = 953 kG/cm?, vy = 666m/s; P4 = 436,8 kG/cm?; V4 = 726
m/s; ta=1300.10s. Nhin vao d6 thi ta thay:

- Ap suat I8n nhat pmax = 2844KG/cm? so véi 4p suat I6n
nhat ly thuyét pmae = 2800KG/cm?, sai s6 44kG/cm? tucng
duong 1,6%.

- Van téc dan tai miéng nong Ve = 726m/s so v3i sa toc
dau nong Vo= 735m/s, sai s6 9 m/s tuong duong 0,98 %.

- Ta thay sai s6 trong qua trinh tinh toan so vai ly thuyét
la do qua trinh chon tuang d6i mét sé thong s6 dau vao
nhukK, Iy, 2e;, 6..... kiéu dang @6 thi d6ng dang vdi kiéu dang
dé thi ly thuyét cong bé trong [3, 7, 8]..

2.2. Quan hé giita ap suat budng khi va do réng 16 trich
khi

2.2.1. Ddc diém két cdu buéng khi sting trung lién RPD

Budng khi stiing trung lién RPP la loai budng khi hé, ¢
6ng diéu chinh lugng khi thuéc trich tir long nong théng
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qua ranh phay trén than éng diéu chinh cé céc kich thudc
khac nhau. Do két cdu nhu vay nén trong viéc st dung,
budng khi sing trung lién RPD sé diéu chinh dugc & cac
trang thai lam viéc khac nhau. Vi vay viéc giai bai toan nhiét
dong budng khi phai tinh & c& ba trang thai lam viéc iing
V@i 3 ranh phay trén than diéu chinh.

2.2.2. Phuong phdp gidi [6]

S dung phuang phap Bravin dé giai bai toan, phuong
phap nay tinh toan sé don gian va tuong déi chinh xac. Tac
gia Bravin da dua ra biéu thic dé xac dinh quy luat ap xuat
khi thuéc trong budng khi c6 dang:

t ot
pb=p¢,es[1-e j

a) Céng thuc tinh:
- Hiéu suat M = Moyo.Vq.Ve. TU d6 tinh ra hé s6 o
- Tinh xung ap khi thudc trong nong I, va hé sé B

+
I, = Py *Pa .tn+p—d
2 A

5l

= o
- Xac dinh ap sudt khi thuéc trong buéng khi va cac
théng s6 chuyén ddng cua piston theo cac biéu thic:
pb = p¢Kp S

1 K
S | va X=—"2DbK, =Vb-X*
=_P° Kv M Kv

\Y

Sau d6 dung cac d6 thi:p, =f(t);V =f(t);X =f(t)

b) Trinh tu tinh:

* Tinh cac théng s6 két cau (tinh dién tich 16 trich khi do
khéng phai 16 tron nén nhan vaéi hé s6 u=0,85)

- Trudng hgp ranh phay 1,5 mm

+ Dién tich 16 trich khi: S, =1,5.4.0,85= 0,51 cm’ |

+ Dién tich bé mat piston:

_ndy 3,141,732

P4
+ Dién tich khe hé xi lanh va piston:

AS, = 2[(dp+ Adp)2 - dsz =0, 58[cm2J
S, 2

S

=2, 35[cm2]

+ Dién tich tuong d6i cua piston: o, = L 235 =4,6
S¢ 0,51
+ Dién tich tuong déi khe ha hudng tam:
AS
Oy=—"= 0.58 1,13
S¢ 0,51

+ Thé tich ban dau ctia buéng khi: 3,07cm?

+ Trong lugng tucng ddi clia phan chuyén déng

Q
o, = =M=o,34{ﬁ}

2
p 235 cm

Dua vao cac thong sé trén tra bang ti bang (4.1) dén
(4.4) trang 101 tai liéu [1] dugc cac hé s6, sau khi ndi suy
ta co:

Mo Zf(Gp;GA)=0,504
Yo =f(0010,)=0,989 1y, =f(8,:5,)=0,998

Yo =f(84:8,)=1035

Hiéu suat xung ap budng khi: n = neyoyqYqo = 0,522
n 0,522

Hé s6 két cdu buéng khi: o= —L = -
1-n 1-0,522

- Trudng hgp ranh phay 2,0 mm
Tuaong ty nhu tinh todn trén trong trudng hgp nay ta cé:

) , G, =0,85
S, _0,68[cm } A
, i Gp = 3,45
S, =235/ cm’ | va o, = 2,30
AS, = o,ss[cmz] 0q=0,34
Ao =0,98
tra bang, ndi suy dugc: 74 =1,033
Yq, =0,99

Hiéu suat xung ap va hé sé két cau buéng khi
N =MoYo-Yq¥Yq, = 0,590

o =144

-Trudng hgp ranh phay 4,0 mm

Tuaong tu trén ta cé:

Sy =135/ cm?] G, =0,43
=1,35
S. =2,35/cm? | va ©p =
P [ ] 6, =116
AS, = 0,58[cm2J G4 =0,34
Ne = 0,69
Yo =0,997
Noi suy ta dugc: Yq —1031
Ya, =1,0

Hiéu suat xung ap va hé sé két cdu buéng khi la:
n=0,70
{a =2,36
¢) Tinh cdc théng s6 & thdi ky tdc dung cta khi thuéc
- Hé s6 dac trung cho su giam &p suat:

A:\/ng _ 2.9,98.1,2:10,94 1
k-1 1,2—1 s
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- Hé s6 tac dung cda khi thuéc trong thai ky tac dung
sau cung .

k+l

2
TU A=y\Bk —B * =10,94 vay =342
- Thoi gian dau dan di ti 16 trich khi dén dau nong:
tn = to- ty = (1300-935). 10° =365.10° [s]
- Xung ap khi thuéc:

lo =%(p¢ +pg)t, +p7d
460
10,49 Cm
- Hé s6 déc trung cho su gidm ap suat trong nong tu sau
thai diém dau dan qua 16 trich khi B = 0,046.
d) Tinh thoi gian, téc d6 cua piston va bé khéa, dp sudt khi
thudc trong budng khi & hanh trinh Iti tu do:

=%(953+460).365.1O‘6 + -

=44,11[kG'S}

S,
T X = 2RO BK, = Ky =
M SploB

X.0,81 — 017X

~ 2,35.44,11.0,046

V&i M: Khéi lugng piston va bé khéa; X: dich chuyén cla
piston trong buéng khi.

- Can cu vao Ky va g, tir do6 thi K, =f{a,%}Ta cb, Vai:

a=1,10 c6 l=3,01=1,44 c6 l=2;c1=2,36 cod l:1
B B B

Tra d6 thi k, tim dugc gia tri k, tuong ung la: ks = 0,7 ;
kv2= 0175 ; kv1 = 019
- Thai gian, t8c dé chuyén déng clia bé khéa va ap suat

t t
L B=—"0,046 ;
Bls]° B[]

V gK_ v6i: X =0,01 (m); B=0,046; p, =p, .

khi trong buéng khi dugc tinh: t=

- Hiéu chinh dnh huéng cla luc can.

Sau khi tinh dugc V tién hanh hiéu chinh anh huéng cua
luc can.

Luc can trung binh cla cla 16 xo day vé:
1
M =1+ CX=4+0,5.0,55.10=4,275

M = 4 kG, C: d6 cing cha 6 xo C = 0,055 kG/mm;
X =10 mm (hanh trinh tu do)

Luc ma sat: R=f.Q=0,1.0,81 =0,081 [kG] ;

Do d6 lugng hiéu chinh t6c dé:

9(Iy, +R) . _ 4,725+0,081
Q 0,81

AV = .365.107° = 0,0021
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T6c dé chuyén déng cla piston va bé khoa khi ké dén
luccan: V=V -AV
*Két qua tinh todn dp sudt duoc thé hién trén dé thi hinh 4.
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Hinh 4.4 thi p suat khi thudc trong budng khi theo chiéu dai lui ctia bé khoa
3.KET LUAN

- Ap suat khi thudc trong buéng khi phu thudc vao dién
tich chay khi tai cac 16 trich khi xé trén than éng trich khi,
trong qua trinh st dung can lua chon ranh trich khi phu
hgp. Muén diéu chinh ranh trich khi thuéc phai can ci vao
trang thai lam viéc cla sing dé chon ranh cé d6 réng ranh
chay khi tir 1,5mm; 2,0mm; 4,0mm. Sing mdi xuat xudng
dung ranh réong 2mm, sau khoadng 2000 phat bdn dung
ranh réng 1,5mm, trudng hgp sing ket ma van phai dung
thi tam thoi dung ranh réng 4mm nhung sau dé phai bdo
quan va trd vé ranh trudce do.

- Khi can diéu chinh phai tuan tha theo quy tac hudng
dan st dung, dé dam bao sung hoat ddng tron tru, khéng bi
ket hodc va dap manh, tuyét d6i khong diéu chinh vugt cap.

- Viéc dung dung ranh trich khi gép phan nang cao tudi
tho sting cling nhu tang dugc dé chinh xac ctia phat ban.
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