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Tom tit

Bai bao trinh bay phuong an phoéng tén lra MK4 - 70 mm cua My trén
ong phong tu tao. Ban dau khao sat cac dic tinh cdu tao va thuat
phong, tién hanh tinh toan thuat phéng trong, thuat phong ngoai cho
tén lira. Bai bao ciing da xdy dung dugc do thi ap suét khi thude trong
budng d6t dong co tén lira. Véi bang bén so b ta co thé lya chon goc
phong tén lira phu hop v6i cu ly can phong. Tac gia bai bao da giai
quyét duogc van dé ki thugt kha hoc bia hién nay la huéng sir dung
lugng tén Itra 70mm con ton dong sau chién tranh, véi céch ty tao ong
phoéng va trang bi n6 cho cac khu vuc phong thi ven bién, dao hoic
nha dan DK thi sirc chién d4u cua bd doi tang 1én 10 rét.
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Abstract

This paper presents a method of launching the MK4, an US rocket, on
a self-propelled launcher. First, we describe the structural features and
ballistics, and calculate the interior and external ballistic calculations.
The chart of gas pressure in the combustion chamber of the rocket is
also established. The rocket’s appropriate launch angles for the
launching distances can be chosen from the base shot table. The paper
has shown a method to solve the comparatively challenging problem
of utilizing the MK4 rockets through making the self-propelled tube
for them, then equipping them to coastal defense areas, islands of DK
rigs to significantly increase the fighting power of the army.
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1. PAT VAN PE

Tén ra MK4-70mm ctia MY 1a loai tén Itra nhién li¢u ran, ¢& nho, khong diéu khién ma ta
thu duoc sau khi gianh thing loi nim 1975, loai tén ltra nay c6 lich st phat trién 70-80 nim !
nhiéu bién thé khac nhau va hién nay ¢& 70mm van dang dwoc wa chudng sir dung [5]. V&i sb
lwong dan con kha 16n, ma may bay ding dé phong tén lira nay thi khong c¢6 do vay co thé tu tao
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dng phong dan va ding gia ba chan dé tao thanh dan phong trang bi cho bd binh kiéu mang vac
phong thi hay tin cong [4]. Sb tén lira nay hién cét giit bao quan & cac kho phia Nam va chua c6
ké hoach st dung. Mot s6 dd bi hu hong do thoi gian qua 14u nén da tién hanh tiéu huy, mot sb
khac van con chat lugng kha tdt, cac tinh chat thuat phong van dam bao do tin cdy va co thé su
dung dugc néu dugc bao dudng, hoan cai mang lai hiéu qua gitp by doi nang cao kha nang san
sang chién diu. Bang cach dung gia ba chan c6 sin, lip thém 6ng phong va thiét bi ngam, dung
cudn day ban v&i may diém hoa hoan toan c6 thé tao mot thiét bi phong tin cy va an toan. Phan
thiét ké dng phong tu tao va gia ba chan dugc tham khao tai liéu [5]. Mot trong sb cac loai tén
Itra 70mm-My dugc minh hoa trén hinh 1 1a loai MK4, phﬁn dau dan va ngo1 dugc minh hoa trén
hinh 2.

—

Hinh 1. Loai tén ltra MK4-70mm - My

Hinh 2. Phan chién d4u va ngoi ciia tén lra MK 4

2. TINH TOAN MQT SO PAC TRUNG THUAT PHONG CHO TEN LUA 70mm - MY
2.1. Thanh lap h¢ phuong trinh vi phian

Theo [1, 3]: quy ludt thay dbi cua ép~su§t khiqthuéc theo thoi gian p(t) duoc xac dinh tur
phuong trinh can bang khoi lugng khi tai moi thoi diém: Luu luong sinh khi bang tong luu luong
phut khi qua loa phut va bién thién lugng khi luu lai trong buong dot.

ms=m-+m (1)

Trong do: m.: Luu lugng sinh khi; m-: Luu luong phut khi qua loa phut; m : Bién thién
luong khi luu lai tai budng dot trong moi thoi diém.

* dm
m=—
dt
Luu luong sinh khi: m. = Su.p, )
* @,.K,(x).F,

Luu luong phut khi: m- =

N, -R-To ©
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Trong dé: S - Dién tich bé mit chay; u - Tdc do chay cua thudc phong; pr - Mat d6 thude
phong; p. =1580(kg / m>): @, - Ton thit luu luong, @, =0,98:K,(k)- Ham chi sO mil

doan nhiét:

4

Ko(k)z( 2 jk—l 2k

k+1 k+1

F, - Dién tich tiét dién t6i han cua loa phut; R- Hﬁng s6 khi.
Bién thién khi thudc huu lai trong budng d6t tai mdi diém duge xac dinh bang phuong trinh
trang thai:

PV =my,RIT, )

Trong d6: V' - Thé tich khi chiém chd trong budng dot tai thoi diém khao sat t;m - Khdi
luong khi trong budng dot.
Khi d6 biéu thirc xac dinh m c6 dang:

’;l_d_m_i pV |_ 1 dfpV
dt dt\ y,.RT,) RT, dt\ g,

1 1 d ©
= pV+pV —-p —ax
X, RT, X, dt
Trong do: v :% =Su (7)

Thay céc biéu thic (2), (3), (4) vao biéu thic (1), bién doi va cubdi ciing nhan dugc quy luat
thay doi ap suat theo thoi gian p(t):

% - —%[(%.Ko(k).ﬂh.,/;(n.ﬁ +SU~V.z,)p- S.U.;(n.fo.pr} (8)

Trong do: f, = R.T, - Luc thudc phong dang ap;

_Lldx, (9)
X, dt

X
V - Thé tich tu do ctia khi tai mdi thoi diém:

@
V=V -—>I-y) (10)
Pr
v, - Thé tich budng dét; @ - Khdi lwong cia thudc phong.
Quy luat thay d6i ciia ton that nhiét y, trong budng dbt cé thé viét dudi dang:

(1)

d
dz, _i[l u j__—adt(H-bl//)_ ab dy

dt  dt\ 1+by (1+by)  (+by)* dr
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Quy luat thay d6i cua lwong thudc phong chay tuong dbi ¥ co dang:

dy _PrSu (12)
dt @
Tur cac phuong trinh trén (9), (10), (11), (12), ta c6 hé phuong trinh vi phan xac dinh cac
quy luét thay ddi theo thoi gian cua ap suit p(¢), lwong thudc phong chay tuong dbi w (), ton
that nhiét trong budng dbt yz, (¢).

Khi dong co bat dau lam viéc (1 =1, = 0) cho dén thoi diém thudc phong chay hét (z,)
dugc mo ta dudi dang hé phuong trinh vi phan sau day:
dy _Supy

dt @,
dy, ab dy

dt  (I+by) dt

d 1
=L@ Ko R)Fy 1, Sy + Su=V 7000 = S, 1y 1]

(13)

Trong d6: u =1 (p) £(T,))o(w) =u,p’ f,(T,)o(w) -tdc dd chay ctia thudc phong;
u,, v lahé s6 tdc do chdy va chi s6 mil trong quy luat tde do chay;

1 dy,
z, dt

1

S =8(f) - dién tich bé mit chay cua liéu phong.

Céc dieu kign ban daw: £ =1, WV =y p=plg) = Py X, = 2,1y

Tho1i ky phut khi ty do: Trong khoang thoi gian 7> ¢, , san pham chay phut tir trong budng
d6t ra moi truong xung quanh c’10 su chénI} léch’ ap suat p trong budng dbt véi mdi trudng bén
ngoai. Céc thong so cua khi thudc trong budng dot ¢ thoi diém bat ky ¢ > ¢, trong thoi ki phut khi
tu glo ¢6 thé xac dinh trén co s& gia thiét: Qua trinh phut khi 12‘1’(3)1’1 dinh va do‘an nhjét. Tu gia
thiet dong khi 1a doan nhiét nhan dugc cong thirc xac dinh 4p suat khi trong budng dot ¢ thoi ki
tu do.

Gia sir tai thoi diém thudc phong chay hét t,,ap suat trong budng ddt co gia tri D Khbi
lugng khi m, trong budng dét dugc xéc dinh truc tiép tir phwong trinh trang thai:

BV, =mf,
Cac gia tri p,, f,va V, la nhitng diéu kién ban dau ctia thoi ky phut khi tu do.

Thé tich riéng cua khi v, trong budng dét tai 7, dugc xac dinh tir biéu thirc:

:V(tk)zﬂzﬁ

m, B

Gia thiét dong khi 1a doan nhiét, 4p suat va thé tich riéng v cia khi thoa man phuong trinh:
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k_ k
PV =Dr-Vi
2k

Qua qué trinh bién d6i ta duge: P = P (1+Bt) *!

p=k-1, (v6i p = LKo)Fy (k) \F)
2k

Twong ty nhu trén, tir phuong trinh doan nhiét va phuong trinh trang thai ta c¢6 thé tinh
duogc nhiét do T, thé tich riéng v va mat do p ciia khi trong budng @6t & thoi diém 7> 0 bét ky
trong thoi ky phut khi ty do:

2k

P —

—=(1+ Bt) *!

P (L+ Bt)

T 2k

—=(+Bt) 1

r, -4 BD (14)

y 2k
=1+ Br)

k
2k

Lo~ 4+ By T
k

_ Trong d6 Py, t, Vi, px 1a cac thong sO trang thai ctia khi trong budng dét tai thoi diém ban
dau cua thoi ky phut khi ty do (luc thude phong chay hét).

2.2. Giai phwong trinh vi phian

Mot s tham sb ciu tao buéng d6t nhu sau: Chiéu dai thanh thudc: 0,6525 m, duong kinh
ngoai thanh thude: 0,062 m, duong kinh tiét dién t6i han: 0,0095m, dudng kinh trong budng ddt:
0,066 m, s6 loa phut: 4 loa, lyc thudc phong: 11500000 J/kg, khdi lugng thude phong: 2,55kg.

Str dung phan mém Matlab dé giai hé phuong trinh vi phan thuat phong trong. Két qua tinh
ap sudt trong dong co dugc biéu dién dang do thi nhu hinh 3 sau:

p(MPa)
[ C - ]

Fim = ——

1.2
Hinh 3. D6 thi ap suat khi thudc trong dong co tén lira

Két qua tinh voi mot s6 gia tri dic biét:
-Ap sucfl I6n nhat: 13,996 MPa

- Luec ddy cua dong co: 1425 kN

- Thoi gian chdy ciia thuéc phéng: 1,442 s
- Thoi gian lam viéc cua dong co: 1,492 s
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3. TAM BAN CUA TEN LUA VOI CAC GOC PHONG KHAC NHAU

Bang 1. Cac dai lugng va gié tri sir dung trong chuong trinh tinh tim bin

Cac dai lugng Ky hiéu
STT Trong hé Trong chwong | Gia tri DPon vi
phuong trinh trinh
1 | Nhiét d6 tiéu chuan T, 273 'K
2 | Gradian nhiét do gt 6,328.107
3 | Nhiét 6 khong khi T 288,9 'K
4 | Khéi luong thudc phong o) Om 2,55 kg
5 Gia toc trong truong g g 9,81 m/s>
6 Goc phong 0 tetako 37° do
7 Buong kinh ngoai cua dan D, d 0,07 m
8 | Téc do phut khi hiéu dung U. ue 2000 m/s
9 Khéi luong ban dau cia dan Qo Qo 9,25 kg
10 Thoi gian chay cta thudc phong ty tgchay 1,49 S
11 Luong tiéu hao khéi luong twong d6i (y)
12 | Cac hé s6 diéu khién ovap Anfa va Beta
Hé phuong trinh khdi tdm dan dugc viét theo [6]:
—a 2t g S0 ()F()
Oty (1-p) ~ 1-p
é __&cos 0
4 (15)
).c =V cosf
)./ =Vsin@

Chay trén phan mém chuyén ding tinh thuat phong ngoai, thu dwoc két qua mot sd gia tri
dac biét n\hu: sau: ’

- Tam ban xa nhat: X _, =7274,3m

- Thoi gian tai thoi diém cham ddt: t,=42,83s;

- D cao lom nhat: Y, =2335,6m;

- Toc d¢ I6m nhdt: V,, = 664,4m/s.

- Goc phong tir 7° + 37° tam ban dat 3000 + 7200m.
Dua vao bang két qua tinh, v& do thi tam ban cuia tén lira v4i cac goe phong khac nhau nhu

trong hinh 4.
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Tam ban
N
8000
6000
4000
2000
0 - -
7.75 10.88 12.90 15.26 18.11 21.62 26.07 29.53 32.57 34.62 37.37
Hinh 4. Quan hé giita goc phong va tim ban ctia tén lira MK 4
4. KET LUAN

Béng bd sb liéu dau vao cua tén lra 70mm, ta di tinh duge tam ban 16n nhat khoang
7200m. Két qua cho thiy qua trinh tinh toan dam bao do tin cdy. Nghién ctru két qua ban thir
nghiém tir cac tai lidu da cong bd trude do thi tam ban cua loai tén lira ndy nim trong khoang
6500+7000m.

Nhu vay néu ding tén lira 70 mm ciia My phong di trén bé phong co6 ng phong tu tao thi
c6 thé dat tam ban trong khoang 7200 m, cho phép phong thu hodc tan cong doi phuong mot
cach hiéu qua. Phuong an nay giip tan dung hi€u qua s6 tén lra 70 mm cua My dang ton dong
trong kho va chi phi san suit phuong tién phong khong cao.
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