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NGHIEN CUU ANH HUONG CUA CHIEU DAI NONG PEN MOQT SO
DPAC TINH THUAT PHONG TRONG CUA SUNG NGAN €0 7,62 mm

Nguyén Vin Diing, Nguyén Vin Hu’ng*

Tom tdt: Bai bao tdp trung xay dung mgt mo hinh toan hoc dé nghién ciu anh hwong
cua chiéu dai nong dén ap suat miéng nong, so toc dau dan, va thoi gian dan chuyén dong
trong long nong. M6 hinh dwoc ap dung dé tinh toan cho sing ngan 7,62 mm K54 véi cac
03 chiéu dai nong khac nhau la 116 mm (sting ngan 7,62 mm K54 nguyén ban), 120 mm
va 127 mm (sing ngan 7,62 mm K14VN). Sai léch lon nhat giga két qua tinh toan cua mo
hinh xay dung va két qua gidi hé phwong trinh vi phdn thudt phong trong lon nhat la
1,69% (d6i Véi &p sudt tai miéng nong) va 0,25% (doi Véi so toc); dong thoi gia tri so toc
cua sing ngan 7,62 mm K54-VN va 7,62 mm K14VN duwoc so sanh véi két qua thic
nghiém. Cac két qud so sdnh da chimng minh dé tin cdy cia md hinh.

Tir khéa: Thuat phong trong; Chiéu dai nong; Sting ngan; Ban 7,62x25 mm ; Sing ngin 7,62 mm K14VN; 7,62 mm K54,
1. PAT VAN BE

Stng ngan la loai siing cAm tay nong ngan ¢6 thé duoc gilr va str dung bang mot tay, trang bi
cho c4 nhan chién déu va ty vé ¢ cu ly gan. Chung loai va miu ma cua cac loai siing ngén rit da
dang v6i cac ¢& nong khac nhau (7,62 mm; 9 mm, ...), chiéu dai nong khac nhau,... Hién tai,
Viét Nam di 1am chii cong nghé san xuat mot s6 loai siing ngin ¢& 7,62 mm theo nguyén 1y cia
sting ngin 7,62 mm TT-33 (7,62 mm K54) [1]. Pic biét Viét Nam di cai tién va cho ra doi sung
ngin 7,62 mm K14 VN (hinh 1) ¢6 chiéu dai nong 127 mm va hop tiép dan co hai ddy. Chiéu dai
nong cua sang ngian 7,62 mm K14 VN dai hon 11 mm so véi chiéu dai nong tiéu chuan cua sung
ngin 7,62 mm K54 [2], do d6 ,s& lam thay d6i tinh ning chién ky thuat cling nhu céc dac tinh
thuét phong trong cua sing. Tuy nhién, cac gia tri thay d6i cu thé con chua dugc nghién ctru va
cong b tai Viét Nam. Méi chi c6 mot sd cong trinh ctia nudc ngoai quan tim dén van dé nay
bang phuong phéap thuc nghiém [3-5].
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Hinh 1. Siing ngdn 7,62 mm K14VN.

Dé co thém co so khoa hoc nghién ctru anh huong cua chiéu dai nong dén ap suat miéng
nong, so toc dau dan, va thot gian dan chuyen dong trong long nong, bai bao s€ trinh bay mdt mo
hinh toan hoc nghién ciru vé& van dé nay. Ddi twong tinh toan trong bai bao 1a sung ngin c¢& 7,62
mm . Két qua tinh toan ctia mé hinh trong bai bao s& duoc so sanh voi két qua giai hé phuong
trinh vi phan thuat phong trong (TPT) va két qua thyc nghiém ctia sing ngan 7,62 mm K54-VN
va 7,62 mm K14VN dé danh gia sy phi hop ctia mé hinh xay dung dugc.

2. XAY DUNG MO HINH

Bén canh cac gia thiét khi nghién ctru thuat phong trong cua siing phao thong thuong [6], dé
xdy dung dugc mo hinh cac tac gia sir dung thém gia thiét: thudc phong chay hét hoan toan trudc
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khi ddu dan ra khoi miéng nong. Theo do, su thay dé{i ap §uét trong 1ong nong va van téc dau dan
theo quang duong chuyén dong ctia dau dan dugc bi€u dién nhu hinh 2.
Cac ky hiéu biéu dién ¢ do thi hinh 2 nhu sau:

Py, - Ap suat tai thoi diém dau dan ra khoi miéng nong doi véi nong;

Vg4, - Véan tdc dau dan tai miéng nong (so tdc dau dan);

| - Chiéu dai nong ban dau; Al - Chiéu dai doan nong dai thém;

X, - Quang dugc chuyén dong cta dau dan trong doan nong dai thém tai thoi diém t;

AV - Chénh léch vén téc dau dan khi ting chiéu dai nong;

v, - Van tdc du dan tai miéng nong khi da ting chiéu dai nong lén Al ;

Ap - Chénh 1éch 4p suit tai miéng nong khi ting chiéu dai nong;

p, - Ap suét tai miéng nong khi da ting chiéu dai nong lén Al .
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Hinh 2. Su thay doi dp sudt trong long nong va vdn toc dau dan
theo quang dwong chuyén dong cua dau dan.
2.1. Anh hwéng ciia chiéu dai nong dén ap suét khi thude
Véi gia thiét thudc phong chay hét trude khi dau dan ra khoi miéng nong, ta co:
pV’” = constant (1)
Trong d6: p - Ap suit trong 1ong nong; » - Chi sb da bién; V - Thé tich trong long nong
phia sau ddy dan. Thé tich nay bao gém thé tich budng dan, thé tich doan tru long nong phia sau
day dan va thé trich riéng cta khi thudc nhu cong thirc sau:
V=V +Al-no 2
Trong do: Vg - Thé tich budng dan; A - Dién tich mit cit ngang long nong; | - Quéng
duong chuyén dong cua dau dan trong long nong; n - Luong cong tich khi thudc; o - Khbi
lwong liéu phong.
Cong thirc (2) c6 thé viét lai nhu sau:

10} 1
V=—+Al-no=Al+w| =- 3
y n.o w(A nj 3)
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Tuy nhién, gia tri cua a)(%—nj thuong rat nho, do d6 V ~ Al . Nhu vay, khi nong stng dai
thém mot doan Al thi:
LA +%,) ] = par (A1) )
Trong do: p, - Ap suat khi thudc trong 10ng nong tai thoi diém dau dan chuyén dong duge
quang duong |+ X,,.

Nhu vay, mdi quan hé gita ap suat trong 10ng nong voi chiéu dai nong ting 1én duoc tinh
theo cong thtrc:

X e

Ps= pdn-(lJrl_Aj (5)

Tai thoi diém dau dan roi khoi miéng nong (khi da tang chiéu dai nong) thi 4p suit dat dwoc la:
A7

P = pdn'(l'i'Tj (6)

2.2. Anh huwéng ciia chiéu dai nong dén van toc diu dan va thoi gian dan chuyén dong
trong nong
Theo dinh luét bao toan dong lugng ta co:

Ap,dt=m"dv
hay
dv="Pa gy )
m

m =m,+S5.

voi m, — Khéi lugng dau dan; & - Hé s6 anh huong khéi luong cta thude phong.

Thay dt bang L vao (7), ta duoc:
v

v.dv= A—E“.dxA (8)
m

Thay p, tir (5) vao (8) 10i tién hanh tinh tich phan véi can cia v tir Vyq dén Vy, + 4V, va can cua
X, tir 0 dén A, ta dugc:

2[[1+Vdnj 1} - .(1_7).{(1“} 1} 9)

Mit khac, néu ky hiéu p,, 1a 4p suét trung binh trong Iong nong thi theo [6] va dinh ludt bao
toan nang luong ta co:
m, +0,5.0
2 (10)
2
Trong do: Eg - Cong thuc hi¢n bai khi thudc; E, - Nang lugng tai mi¢ng nong. Thay (10)

Eq = Py Al < E, =
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vao (9) roi bién doi, cudi cung ta nhan dugc cong thire tinh so toc dau dan khi tang chiéu dai

nong nhu sau:
1-y
AP 1 (1+i'j “1]-1 (11)
Vdn Pt (1_7) |

Thoi gian dan chuyén dong quan doan kéo dai ciia nong duoc tinh theo cong thirc:

Al

1

Al 1-y 2

At = % :i pdn L (14. Alj — 'dXA (12)
0 v Vdr‘l 0 ptb 1 Y l

Nhu véy, cac cong thue (6), (11), (12) biéu dién su thay d6i cua ap suat khi thude, van toc dau
dan va thoi gian dau dan chuyén dong trong doan kéo dai nong khi ting chiéu dai nong.

3. KET QUA TiNH TOAN

Mo hinh xdy dung ¢ trén dugc ap dung tinh todn véi cac thong sé cua dan 7,62x25 mm
Tokarev ban trén sung ngan 7,62 mm K54 véi cac 03 chiéu dai nong khac nhau: Nong dai 116
mm (nguyén ban cua sung K54), nong dai 120 mm (nong thuat phong chuén theo [1]). Qua trinh
tinh toan duoc thyc hién trong bai bao nhu sau: Pau tién, cac tac gia st dung mo hinh va hé
phuong trinh thuat phong trong theo 1y thuyét nhiét dong luc hoc trong [7] dé tinh toan dua ra sd
lidu thuat phong ban dau. Sau d6 ap dung mo hinh da xay dung & trén dé nghién ciru khi chiéu
dai nong tang 18n 1an luot 13 4 mm va 11 mm . Mot sb thong sé dau vao dé tinh toan thuat phong
trong nhu bang 1.

Bing 1. Théng so dau vao dé tinh todn thudt phéng trong khi nong dai 116 mm .

Théng sb Pon vi | Gia tri
C& nong m | 762.10°
Thé tich ban dau cta budng dt m? 9.107
Quing dudng dau dan chuyén dong trong 1ong nong m 0,0926
Khéi luong thude phong kg 5,46.10°
Mt d6 nhdi Kg/m® | 0,61.10°
Nhiét d6 mdi chay thudc phong K 3275

Qua trinh giai dugc thuc hién béng thuat giai ODE45 trong ph::in mém MATLAB. Két qua
tinh toan thuat phong trong doi véi nong dai 116 mm duoc thé hién nhu bang 2 va hinh 3, hinh 4,
hinh 5.

Bing 2. Két qua tinh todn thudt phéng trong khi nong dai 116 mm .

Théng s6 Pon vi | Gia tri
Ap suét 16n nhat trong 10ng nong MPa 205,6
Ap suat tai miéng nong MPa | 53,65
Vian téc dau dan tai miéng nong m/s 439,1
Thoi gian dau dan chuyén dong trong nong S 0,64.10°
Ap suét trung binh trong long nong MPa 79,25
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Hinh 3. Su thay doi quing duong chuyén dong, van toc dau dan
Ly A N N )
va ap suat trong long nong theo thoi gian.
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Hinh 4. Sw thay doi nhiét dg trong long nong theo thoi gian va ap sudt khi thuoc
theo quang dwong chuyén dong cua dgn trong long nong.
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Hinh 5. Su thay doi bé day chay tuong doi ciia thuéc phong; thé tich liéu phéng
khoi lwong khi thuoc sinh ra theo thoi gian.
Sau khi tinh toan d6i v6i nong dai 116 mm | tiép tuc chay lai chuong trinh thut phong trong
v6i 6 liéu chiéu dai nong méi 1a 120 mm va 127 m, ta dugc van toc dau dan va 4p sut tai miéng
nong nhu hinh 6, hinh 7.
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Hinh 6. Vin toc dau dan voi cdc chiéu dai nong khdc nhau khi tinh bang hé phwong trinh TPT.
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Hinh 7. Ap sudt véi cdc chiéu dai nong khdc nhau khi tinh bang hé phwong trinh TPT.
Tién hanh ap dung cac cong thirc da duge xay dung ¢ trén dbi voi nong dai 120 mm va nong
dai 127 mm , r6i so sanh véi két qua giai hé phuong trinh vi phan thuét phong trong ta dugc ket

qué nhu bang 3.
Bing 3. Ap sudt dau nong va so toc véi cdc chiéu dai nong khdac nhau.
L =116 L=120 mm L =127 mm
mm
Thongsb | 10 1¢ hgggff:i‘; Tinh IT?ZZ‘; ie | inn
trinh TPT | trinh TPT t\t‘;‘(’l(f)) Sailech | yinh TPT t\t‘;‘(’l(f)) Sai lgch
- [7] [7] [7]
Ap suat
tai miéng 0,3 0,81
nong 53,65 51,13 51,43 (0,58%) 47,1 47,91 (1,69%)
(Mpa)
So toc
-\ 0,49 1,12
d?rl‘;gz,)m 439,1 443,6 444,09 (0,11%) 451,1 452,22 (0,25%)

4. THU'C NGHIEM VA THAO LUAN

bé danh gia lai d0 tin cay két qua tinh toan gia tri so tdc, bai bao tién hanh thuc nghiém do so
téc ciia dan 7,62x25 mm ban trén hai loai sung ngan 7,62 mm K54 va 7,62 mm K14VN. So d6
b6 tri do so toc dan nhu hinh 8. Thiét bi dung dé do so toc dau dan 1a hé thong do dung bia tir
Chronograph model 36. Hai bia tir (on Trigger va off Trigger) dat cach nhau 2 m, bia dau cac
miéng nong 4 m. Tu két qua do van tdc dau dan tai vi tri cach miéng nong 5 m, ta s€ quy ddi vé
gi4 tri so tbe dau nong theo [9]. Gid tri so téc do duge nhu bang 4.

5m

Biasb 2
(off Trigger)

May tinh
hién thi

SRR,

Hinh 8. So d6 bo tri thi nghiém do vén toc sing ngan 7,62 mm K54 va 7,62 mm K14VN.
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Bing 4. Két qua do so toc dau nong bang thwc nghiém.

Dy
Trung | léch

Phitbinso | 1 | 2 | 3 | 4| 5| 6 | 7|8 | 9|10/ . z
binh chuan

(mfs)
Sting

| 8N aan | 438 | 436 | 407 | 442 | 447 | 422 | 449 | 442 | 431 | 435.8 | 12.9
So'téc | 7,62 mm
o K54

dugc | Sing
(M) | ngan
7,62 mm
K14VN

455 | 447 | A57 | 436 | 434 | 454 | 452 | 441 | 436 | 440 | 445.2 8.8

n
B¢ léch chudn: o = \/%Z(Voi ~Vo )2 :
—Lia

So sanh cac két qua nhan dugc tir giai hé phuong trinh vi phén thuat phong trong, tir md hinh
xay dung dugc va tir két qua thuc nghiém, nhén thay:

- Vé so tde: cac két qua ndy cho thiy, gia tri so tdc thu dugce tir viée giai hé phuong trinh vi
phén thudt phong trong [7] va tinh toan theo (11) phu hop véi két qua thue nghiém doi véi hai loai
sting 7,62 mm K54 va 7,62 mm K14VN. Sai léch 16n nhat giira cac gia tri nay la 1,55% (bang 5).

- V& gia tri 4p sut tai miéng nong: Do chénh léch 16n nhat vé ap suat giita két qua giai hé
phuong trinh vi phan thuat phong trong va tinh theo (6) chi la 1,69%.

Bing 5. So sanh so toc thuc nghiém Vi két qua gidi
theo hé phuong trinh TPT va mé hinh xdy dung.

Siing ngan 7,62 mm K54 Siing ngan 7,62 mm K14VN (Lnong = 127 mm)
(an‘anq =116 mm )
Sai léch Sai Sai léch
Theo giita Theo Sai léch | léch giira
hé giai hé hé Tinh giita giita tinh
phuong | Thuc | TPTva | phuong | theo Thuc | giai hé | giai hé | toan
trinh | nghiém | thuc trinh | (6)va | nghiém | TPTva | TPTva | theo
TPT nghiém TPT (11) theo thuc (11) va
[7] [7] (1) nghiém thyc
nghiém
So
dho | 4301 | assg | 33 | asi1 |as2o0| assg | 12 | 59 | 702
d:ﬂ ’ " 1 (0,75%) ’ ’ " 1(0,25%) | (1,3%) | (1,55%)
(m/s)

~ Nhimg két qua trén ching to6 m6 hinh toan vira xay dyng dam bao tin cdy va co thé 4p dung
de tinh toén nhanh cdc gia tri vé so toc, ap suat khi muon thay doi chi€u dai nong sling, trong
dieu kién khong cho phép giai hé phuong trinh vi phan thuat phong trong.
5. KET LUAN

Bai bao dd dwa ra mot mo hinh dé danh gia so bo anh hudng cua chiéu dai nong dén so téc,
ap suat dau nong va thoi gian dau dan chuyén dong trong nong véi doi tugng nghién clru 1a siing
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ngén cam tay 7,62 mm K54 va 7,62 mm K14VN. Két qua tinh toan so sanh véi két qua giai hé
phuong trinh vi phan thuat phong trong va s6 liéu thyc té di chimg minh dugc tinh ding din ciia
mo hinh. Mé hinh duoc xay dung trong bai béo co thé duoc sir dung nhu moét phuong phap hiéu
qua dé thiét ké so bo trong qua trinh tinh toan, thiét ké sting. Cac nghién ciru tiép theo sé& tap
trung nghién ctru 4nh hudng cta chiu dai nong dén do chinh xéac cua sing khi ban.

Léi cam on: Nhom tac gid cam on sw tai tro vé kinh phi cia dé tai cap Hoc vién KTQS, ma s
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ABSTRACT

STUDY ON THE EFFECT OF BARREL LENGTHON SOME INTERIOR BALLISTIC
CHARACTERISTICS FOR THE PISTOL IN 7.62 mm CALIBER

This paper focuses on establishing a mathematical model to study the effect of barrel
length on the muzzle pressure, the muzzle velocity, and the time the bullet moves in the
barrel. This model was applied to the calculation for 7.62 mm K54 pistols with three
different barrel lengths of 116 mm (7.62 mm K54 pistol origin), 120 mm , and 127 mm
(7.62 mm K14VN pistol). The biggest deviation between the calculated results of the model
and the results of solving the system of differential equations of internal ballistic is 1.69%
(for the muzzle pressure) and 0.25% (for the muzzle velocity); Besides, the muzzle velocity
values were compared with the experimental results for the 7.62 mm K54 VN and 7.62 mm
K14VN pistols. The comparison results showed the reliability of the mathematical model.

Keywords: Interior ballistic; Barrel length; Pistol; 7.62x25 mm ammo; 7.62 mm K14VN pistol; 7.62 mm K54 pistol.
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