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TOM TAT

Bai bado trinh bay cdc danh gid phwong phap giai tich giai bai todn co ban thudt phong
trong (TPT) cho sung phao, so sanh voi phwong phap giai khdc dang dvwoc s dung. Cac danh gia
dwoc thuwe hién trén nhitng logi vii khi ¢é tinh chat ddc trung. Két qud ciia cdc phép danh gia dwoc
so sdnh véi thong sé kj thudt cia cdc trang bi. Tir nhitng doi chiéu dé danh gid phwong phdp gidi
tich theo nhiéu phwong dién. Tir d6 dwa ra két lugn vé kha ning, pham vi dp dung phirong phdp

trong gidng day nghién ciru thudt phong trong va hién twong bdn.
Tw khéa: Thuat phong trong; Bai toan co ban; Phwong phap gidi tich.
ABSTRACT

The paper presents an assessment of the analytical method for solving the fundamental
internal ballistics problem for artillery guns, and compares it with other solution methods currently
in use. The evaluation is carried out on representative types of weapons with characteristic
properties. The results obtained from the assessments are compared with the technical specifications
of the corresponding systems. Based on these comparisons, the analytical method is evaluated
from multiple perspectives. Finally, conclusions are drawn regarding its capabilities and scope of

application in teaching and research on internal ballistics and firing phenomena.
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1. PAT VAN PE

Bai toan co ban TPT la bai toan xéc
dinh mbi quan hé giira cac phan tir thuat phong
v6i cac dic trung cu tao long nong va cac didu
kién nhdi [1, 2]. Cho trudc cac dic trung cau
tao cua sung phdo, dan, lidu phong, yéu ciu
xac dinh mdi quan h¢ cua cac phén tir thuat
phong p, v, I, t, T, w va quy luat thay doi cta
ching trong thoi glan Xay ra hién twong ban.
Céc phuong phéap phd bién giai bai toan co ban
TPT la: giai tich, ding bang tra, tich phan s va
thyc nghiém. Trong s6 do, phuong phép giai
tich dya trén co so quy luat chéy hinh hoc dugc
su dung rong rdi va pho bién trong nghién ctru
hién twong ban. Khi giai bai toan co ban bang
phuong phap giai tich, chung ta su dung méot s6
gia thiét dé thuan loi cho viéc giai toan nhung
chinh nhiing gia thiét d6 c6 thé gy ra sai s6
khi x4c dinh nghiém cua hé phuong trinh TPT.

Trong bai bao nay, ching ta s€ lam ro sy anh
hudng cia nhitng gia thiét d6 toi do chinh xéac
ctia nghiém hé phuong trinh TPT. Két qua thu
dugc tir phuong phap giai tich dugc so sanh véi
két qua thu duoc tir phwong phap tich phan sd
va thong s k¥ thuat cua trang bi.

2. MO HINH TOAN PHUONG PHAP GIAI
TICH

2.1. H¢ phwong trinh TPT cho phwong phap
giai tich

Theo [1, 2, 5], h¢ phuong trinh mo ta bai
toan TPT trong 10ng nong siing phao bao gom
cac phuong trinh m ta quy ludt téc do chay,
quy luat sinh khi cta thudc phéng, phuong
trinh mo ta chuyén dong cia dan trong long
nong va phuong trinh co ban TPT. Céac phuong
trinh nay duoc dan trong bang 1.

Bang 1. Hé phwong trinh mé ta bai toan TPT cua sung phdo

" X " . 2 2.2 Hé phuong trinh TPT cho
Tén phwong trinh H¢ phuong trinh TPT co dién phwong phép giai tich
ny LK ~ , , d
A | o s o
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Phuong trinh co ban TPT

0
Sp(lw +l) = foy —E(omv2 (5)

ytb

S(l +l) fa)l//—ggomv2 (5
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2.2. Sai so trong phwong phap giai tich

Phuong phép giai tich va phuong phap
tich phan s6 giai bai toan TPT dugc trinh bay
chi tiét tai [3].

Khi giai bang phuong phap giai tich, &
thoi ky thir nhat, dé c6 thé tién hanh tich phén
phuong trinh (5), gia tri L, coi nhu hang sé va
duoc tinh bang gia tri trung binh:

A 1 A 1.y, +vw
I, =const=1, =I, [lfng(afg)y/,b} :|:17ng(0:77)07:|

s 2

Duya vao biéu thirc trén, ta théy viéc thay
thé 1, bang L € xuat hién sai s6 phu thudc
nhleu vao A, do o va & c6 gia tri khong thay doi
nhiéu trén céc loai thudc phong khac nhau. Vi
A cang 16n thi sy sai 1éch gitra 1 va 1 , S€ cang
nhiéu. Ta cing xem xét su thay d6i cua 1w va
lwtb trén phao M46 (A = 0.693 kg/dm?) va siing
AGS-17 (A =0.324 kg/dm?):

Bdng 2. Sy sai léch giita IW va lwb

) 0.024 | 0.124 | 0.224 | 0324 | 0424 | 0474 | 0.494 | 0.507 | 0514

M46 L, 7232 | 6.787 | 6.341 | 5.895 | 5.227 | 4781 | 4.647 | 4579 | 4.469
L 7.232 | 7.009 | 6.787 | 6.564 | 6.229 | 6.007 | 5940 | 5905 | 5.851

1\ 0.065 | 0.187 | 0.303 | 0.326 | 0.348 | 0.371 | 0392 | 0413 | 0.466

AGS-17 L, 0.077 | 0.075 | 0.075 | 0.074 | 0.074 | 0.073 | 0.073 | 0.073 | 0.073
Lo 0.077 | 0.076 | 0.076 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075

Duya vao bang 2, ta thay voi mat do nhoi
A cang lon thi sy sai léch gitra | va I, cang
16n. Su sai I¢ch nay cang tang khi y cang tang.
Do do, d¢ khao sat sai s0 khi thay 1 bang 1 .,
ta xét phuong phap giai tich trén cac trang bi
¢6 mét d6 nhoi khac nhau: phao ty hanh (PTH)
122mm, phédo nong dai (Pnd) M46 130mm,
phéo phong khong (PPK) KC19 100mm véi
mat 6 nhdi A co gia tri 1an lugt 14 0.667; 0.693
va 0.714 kg/dm?®.

Ngoai ra, nhu da trinh bay trén bang 1,
dé tién hanh tich phan phuong trinh (2), phuong
phép giai tich coi hé s6 hinh dang p = 0. Do

d6 khi ap dung dé giai bai toan TPT véi thudc
phong c¢6 hé s hinh dang p 16n, sai s6 dang ké
c6 thé xay ra. Dé khao sat sy anh hudng ctia hé
s6 hinh dang, ta xét trudng hop ctia siing phong
lyu AGS-17 voi p=0.015.

3. KET QUA TINH TOAN

Thong sb cia cac trang bi duge tinh
toan trong bai bao nay duoc trich dan tir tai lidu
[4]. Két qua phuong phap giai tich (PP GT) va
phuong phéap tich phan s (PP TPS) dugc so
sanh voi thong sé k¥ thuat cia trang bi trong
bang 3.
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Bdng 3. So sanh két quad véi thong sé ky thudt

Truong Vil khi Pic | PPgiai | PPtich | Thongsd | Saisé PP | Saisé PP
hop trung tich phansd | kythuiat | GT (%) @ TPS (%)
122mm PTH v, | 81069 | 79773 | 7810 3.80 2.14
(A=0.667kg/dm’) |, | 279469.8 | 279061.7 | 275000 1.63 1.48
Prd MA6 v, | 96825 | 95854 | 9300 4.11 3.07
p=0 _
(A=0.693kg/dm’) 13788795 | 377411.1 | 315000 | 2028 | 19.81
PPK KC19 v, | 93915 | 92363 | 9000 435 2.63
(A=0714kg/dm’) 13506913 | 349042.9 | 307000 | 1423 | 13.69
30mm v, | 18216 | 18506 | 1850 1.54 0.03
W#0 AGS-17
(1=0.015) p_ | 96702.7 | 100013.9 | 100000 = 3.30 0.01

Dua vao bang 3, ta thiy két qua ctia phuong phap phuong phap giai tich c6 do chinh xéac
chap nhan duoc so voi thong s6 k¥ thuat cta vii khi, tuy nhién kém hon khi so sanh véi két qua ciia
phuong phap tich phan. Diéu nay duoc li giai boi nhimng sai sé duoc néu ra & muc 2.2. Do dé, dé
danh gia nhitng dai luong khac, chiing ta sir dung két qua cta phuong phap tich phan s6 dé danh gia
két qua cuia phuong phap giai tich, nhu trong bang 4.

Duya vao bang 4, ta thay sai s6 1 1udn 16n hon sai sO 1. Diéu nay duoc li’giéi 62.2,khil céng
tang thi su sai léch gitra ] val , canglon. Do ’dé, voi truong hop p =0, sai 50 v, s€ 16n hon sai s
p,. P01 véi truong hop p # 0 (u = 0.015), sai s cua phuwong phap giai tich hién thi rd rang, dac biét
0 dai luongp_val.

Bdng 4. So sanh két qua véi phwong phdp tich phén sé

Dac trung % sai $6 Vv, % sai s0 P, % sai s0 1, % sai $6 1
122mm PTH 1.62 0.15 0.22 7.47
130mm Pnd M46 1.01 0.39 0.6 6.03
100mm PPK KC19 1.68 0.47 0.6 8.31
30mm AGC-17 1.57 3.31 0.59 28.47

So sanh két qua cua phuong phap giai tich so voi két qua ciia phuong phap tich phan sé va
thong so k¥ thuat dugc hién thi trong Hinh 1.
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Hinh 1. So sanh két qud phwong phdp gidi tich véi phu"O’ng phap tich phan 6 va thong s6 ky thudt trén
suing phong leu AGS-17: a) Po thi ap sudt, b) Pé thi véin toc

4. KET LUAN

Bai bao di danh gid duoc sai sd cua
phuong phap giai tich trén céc loai vii khi dac
trung trong trang bi hién nay. Céac két qua khao
sat, phan tich rat ra nhu sau:

V&i hiu hét cac trang bi phé bién hién
nay (u= 0, € A [0.1;0.75]), sai s6 cia phuong
phap giai tich duoc coi 1a chdp nhan duogc (<
5%) khi xéc dinh cac dac trung coban v, vap_.

Khi p = 0, sai s6 cua phuong phap
giai tich c6 xu hudng tang theo quang duong
chuyén dong ctia dau dan 1.

Khi p # 0, sai s6 ciia phuong phap giai
tich c6 xu huéng ting manh, dac biét & dai
luong p_.<
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