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TOM TAT

Bai bdo trinh bay mé hinh bdi todn thiét ké thudt phéng cho cdc thiét bi ban tdp sit dung
nguyén Iy phan liec. Trén co sé mé hinh todn thiét ké thudt phéng xdy dwng, nhém téc gid tién hanh
thiét ké thiét bi ban tdp cho dan phan lyc chong tang c& 105 mm va khao sat anh hwéng ciia gid
tri vdn téc I6n nhdt (so té?) v, v kﬁdi liwong phdn bay cz?a da’n bdn tdp m dén sai léch’ chiéu cao
dwong dan va sai léch chiéu cao diém cham ung voi cac tam ban 100m, 200m, 300m. Ket qua khao
sdt chi ra rang, dé dam bdo yéu cau twong dong vé quy dao giita dan bdn tdp va dan thdt (véi sai
léch chiéu cao duong dan va chiéu cao diém cham I6n nhat la 0,6 m) thi ving so t6¢ cia dan bdn
tdp la 232,5+240 m/s. Khi so toc ciia dan bdn tdp la 240 m/s, thi ving khéi heong phdn bay dé sai
léch chiéu cao dwong dan va sai léch chiéu cao diém cham nhé nhat la 0,6+0,7 kg. Két qua nghién
citu ciia bai bdo la co sé dinh hudng thiét ké thiét bi ban tdp theo nguyén 1y phan e néi chung,
dinh hudng lwa chon cdc tham sé két cdu toi wu dé dam bdo yéu cau trimg dwong dan doi véi thiét
bi bén tdp cho dan phan lyc chong tang ¢& 105 mm néi riéng.

T khoéa: Thiét bi ban tdp; Nguyén 1y phan liec; Thudt phong ngodi.

ABSTRACT

The article presents a mathematical model of the ballistic design problem for practice
shooting devices using the jet principle. Based on this model, the authors designed a practice shooting
device for 105 mm anti-tank rockets. They also investigated the influence of the initial velocity (v )
and the mass of the flight part (m) on the deviations in bullet trajectory and impact point height at
ranges of 100m, 200m, and 300m. The survey results show that, to meet the trajectory similarity
requirement between practice and real shots (maximum deviation of 0.6 m in trajectory and impact
point height), the initial velocity zone for practice shots is 232,5+240 m/s. At an initial velocity
of 240 m/s, the mass of the flight part should be 0,6+0,7 kg to achieve the smallest deviation in
trajectory and impact point height. These results form the basis for designing the training shooting
device following the jet principle and guide the selection of optimal structural parameters to ensure
ballistic path overlap for the 105 mm anti-tank jet projectile.

Keywords: The practice shooting device; The jet principle; External ballistic.
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1. PAT VAN PE

Cong tac huén luyén, dao tao lyc lugng
vii trang ludn gin lién véi viée sir dung vii khi,
trang bi k¥ thuat. Tuy nhién, viéc td chirc ban
dan that thuong gip nhiéu kho khan do chi phi
16n, yéu cau vé an toan cao va diéu kién thao
truong han ché. Do do, viéc nghién curu va ché
tao cac thiét bi ban tap nham mé phong sat thuc
té nhung bdo dam an toan, tinh kinh té va hiéu
qua 13 hét sirc can thiét [1-4].

Pan phan luc chéng tdng vac vai la loai
hoa luc chéng ting c6 uy luc cao, dong vai trd
quan trong trong bién ché bo binh. Xudt phat tir
yéu cau thyc tién cta viéc nang cao chat luong
huan luyén, giam chi phi va bao dam an toan,
viéc thiét ké thiét bj ban tap phuc vu huén luyén
dan chéng ting theo nguyén 1y dan phan luc
ngdy cang phat trién [4, 5].

Hinh 1. Pan phéng lwu chong tang PIIT-27 va
thiét bi bén tdp ITVH-27

Bai bao nay dé xuat mo hinh toan thiét
ké thuat phong cho thiét bi ban tap st dung
nguyén ly phan lyc l1am co s& khoa hoc cho
nhiém vu thiét ké thiét bi ban tap noi chung
va thiét bi ban tap theo nguyén 1y phan lyc néi
riéng.

2. CAC YEU CAU PAT RA POI VOI
THIET BI BAN TAP

Dé dap ung yéu cau dit ra doi véi mot
thiét bi ban tap, qua tim hiéu va phan tich cac

dang thlet b1 cua Nga, nhan thiy, thiét bi pha1
c6 két cau gdm mot co cdu phong va dan ban
tap. Co cdu phong ban chat 1a mot sung c6 c&
nho hon ¢& cua sung that, c6 hinh dang, kich
thudc, khdi lugng, trong tdm nhu ctua dan that.
Pan ban tap c6 duong dan tuong déng vo1 dan
that [1, 2, 5].

Trén thuc té, khi so sanh duong dan cua
dan bin tap va duong dan cua dan that trong mat
phing ban, & cac cu ly ban khac nhau, quy dao
dan bén tap duoc xem 1a trong dong véi quy dao
dan that khi dap g cac yéu cau sau [6]:

- Sai léch vé do cao duong dan cua dan
bin tap va dan that (AY_ ) khong vugt qua gia
tri cho phép [AY ], trong d6 i Umg vGi céc
thudc ngam thi i:

|AY maxi] < [AYmaxd] (1)

- Sai léch d6 cao diém cham cua dan
ban tap va dan that tai cac tam ban (AY ) khong
vuot qua gia tri cho phép [AY ]

|,ﬂYCg| = [/_’I.Ygg] (2)

Ngoai ra, thiét bi con phai dam bao cac
diéu kién khac nhu vé vj tri trong tam, luc giat,
cu:c‘)'ng do am thanh,... Tuy nhién nh&ng yéu
cau (1), 2) 1a nhung yéu cau tién quyet Khi
dam bao cac yéu cau nay, quy dao dan ban tap
s& gan gidng voi quy dao dan that.

3. MO HINH TOAN THIET KE THUAT
PHONG CHO THIET BI BAN TAP SU
DUNG NGUYEN LY PHAN LUC

Bai toan thiét ké thuat phong 1 lya
chon dugc bo thong sb thuat phong trong va
thuat phong ngoai cho co ciu phong va dan ban
tap thoa man cac yéu cau dit ra.
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Theo 1y thuyet thuat phong ngoa1 ung
v6i mdi bo thong s6 ban dau cta dan gém so
tbe v,» h€ s6 phong C va goc phong 0 s€ cho
mot quy dao dan. Co thé viét mbi lién hé trén
nhu sau [6]:

X =X(v,, C, 0)

Trong d6: X — Tam bén.
R A id?
Trong cong thirc trén: € = -

Trong d6: d — C& dan (mm); m — Khbi
luong phan bay (g); i — Hé s6 hinh dang dau
dan.

Déi voi dan chong ting ban trong tam
bén thang va c6 dong co véi thude phong chay
nhanh (chay hét trong nong), quy dao dan coi
nhu khong phu thudc vao d§ cao, ma chi phuy
thudc vao bo ba thong s6 cht yéu: hé s6 phong,
C,, van tdc 16n nhat (so tbc), Vi goc phong 0.
V1 9 khong ddi, nén néu hé s6 phong va so toc
cua dan ban tap va dan that bang nhau thi c6 thé
coi duong dan cua hai loai dan trung nhau. Tuy
nhién, dam bao C, dung bang C, khong phai luc
nao ciing thuc hlen duoc. Dan t01 chung ta can
phai thay d6i bo thong 5O C,, (thay d6i m, khi
da thiét ké két cAu cu thé cua dan ban tap) va

V4 20 cho thiét bi ban tdp thoéa man cac diéu
kién (1)+=(2) bén trén.

Trén co so 1y thuyét thuat phong ngoai
[6], 1y thuat thiét ké dong co [7], thuat toan giai
bai toan thiét ké thuat phong cho thiét bi ban
tap dugc dé xuat gdbm cac budc nhu sau:

Budc 1. Xac dinh cac thong sé ban déu,
bao gdm cac thong so thuat phong, kich thudc
cua hé sing dan that.

Bude 2. Xéc dinh so by cac thong )
thuat phong ngoai ctia dan ban tap:

+ Budc 2.1. Léy i, =1,v,, = Vi C,=C.
+ Budc 2.2. Xac d1nh bo cac gia tr1 (dw

m, ) tir diéu kién C,.=C.

+ Budc 2.3. Chon bd gid tri toi wu (d,,
m, ) phu hgp v6i kha nang cong ngh¢ ché tao
trong nudc.

Budc 3. Xac dinh cac thong so thuat
phong dong co tén ltra voi di€u kign v, = v, .

Budc 4. Thiét ké két cdu va ky thuat
trén co s& bo sb lidu két ciu duoc xac dinh &
budc 2 va bude 3, qua d6 xac dinh dugc hé $6
hinh dang i, cta dan bén tap.

Néu i, =i thi dan ban tap dam bao yéu
cau trung duong dan va phuong an thiét ké thoa
man y€u cau.

Néu i i, # 1, phai thay doi cac thong so:
van toc 16n nhat v, va khdi lugng phan bay m
(dugc diéu chinh qua khéi lwong phan chién
dau) dé duong dan sai léch voi duong dan that
trong pham vi cho phép.

Trong cac vong ldp trén st dung hé
phuong trinh co ban cua 1y thuyét dong co tén
lira nhién liéu ran [6] va hé phuong trinh thuat
phong ngoai cua dan thong thuong [7].

4.APDUNG THIET KE THUATPHONG CHO
THIET BI BAN TAP SU DUNG NGUYEN LY
PHAN LUC VA KHAO SAT ANH HUONG
VAN TOC v, VA KHOI LUQNG PHAN BAY
m TOI SAI LECH PO CAO PUONG PAN VA
SAI LECH PO CAO PIEM CHAM O CAC
TAM BAN KHAC NHAU

a) SO liéu ban diu caa sing va dan that:

Qua do dac trén mau that va thir nghiém
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ban dan that xac dinh duoc cac thong s6 sau: d,
=105 mm; m =5,76 kg; i = 1,95;,th =230 nl{s;
cac goc phong ung voi thudc ngam 1, 2, 3 lan
luot béng 0,8114°; 1,3126°; 1,8361°.

b) Chon b thong s6 thuat phéng ngoai:

V6ii, =1=0=1,95, ta tinh dugec C_ =
C,=3,74. Chon d, = 42 mm, ta tinh dugc m, =
0,92 kg; v, = v, =230 m/s.

¢) Thiét ké két cAu va xac dinh hé s6 hinh
dangi

Véi bo s6 liéu so by xac dinh trén co
s thiét ké thuat phong cho thiét bi ban tap, lua
chon hinh dang, kich thudc cua thiét bi ban tap
thiét ké. Két cAu thiét bi bin tap va dan bén tap
duoc thé hién trén Hinh 2. Qua tinh toan thdi khi
dong trén phan mém Ansys CFX véi hinh dang
dan bén tap thiét ké, xac dinh duoc i, = 2.3.

Bai toan thiét ké dat ra: Can phai xac
diqh vung Vép tdc 16n r}hét 0 va khdi lugng
phan bay m dé sai I¢ch vé chiéu cao duong dan
va chiéu cao diém cham nhé dén murc cho phép
tuong tmg véi cac tim ban khac nhau.

d) f&nh huéng caa vén toc v, va khoi hrong
phan bay m dén sai léch chiéu cao dwong
dan va chiéu cao diém cham ¢ cic tim bin
khac nhau.

Thuc hién so d6 thudt toan giai hé
phuong trinh co ban thuat phong ngoai doi véi
dan that va dan ban tip v6i v, thay doi. Do i, >
i nén can tang v, dén gia tri phu hop. Két qua
khao sat trinh bay trén bang 1.

b)
Hinh 2. Két cau thiét bi ban tap:
a. Toan canh thiét bi bin tap; b. Dan ban tdp trén
duong bay
Bang 1. Anh huong ciia Vs dén AY vadAY (i, =

cokhivietnam.vn

2,3)
Thuée ngim 1 Thuée ngim 2 Thwée ngim 3
q,=0,8114° q, = 1,3126° q, = 1,8361°
X =100 m X =200 m X =300m
DYmaxlOO’ m DYCIOO’ m DYmaxZOO’ m DYCZOO’ m DYmax300’ m DYC300’ m
m m m m m m
0,01 0 0,01 0,05 0,03 0,19
0 0 -0,01 0,02 0,01 0,11
0 -0,01 -0,02 -0,02 -0,01 0,03
-0,01 -0,02 -0,03 -0,05 -0,03 -0,05
-0,01 -0,03 -0,04 -0,08 -0,05 -0,13
-0,02 -0,04 -0,05 -0,11 -0,08 -0,2
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-0,02 -0,05 -0,06 -0,15 -0,1 -0,28
-0,02 -0,05 -0,07 -0,18 -0,12 -0,36
-0,03 -0,06 -0,08 -0,21 -0,14 -0,43
-0,03 -0,07 -0,1 -0,24 -0,16 -0,5
-0,04 -0,08 -0,11 -0,27 -0,18 -0,58
-0,04 -0,08 -0,12 -0,31 -0,2 -0,65
-0,05 -0,09 -0,13 -0,33 -0,23 -0,72
-0,05 -0,1 -0,14 -0,37 -0,25 -0,79
-0,06 -0,1 -0,15 -0,39 -0,27 -0,86
-0,06 -0,11 -0,16 -0,42 -0,29 -0,93

Trén co sé két qua Bang 1 , Xy dung dd
thi thé hién sy anh hudng ctia van tc 16n nhat
v, dén sai léch chiéu cao du’O'ng dan va chiéu cao
dlem cham. Db thi dwoc thé hién trén Hinh 3.

Tir Hinh 3 ta nhan thiy: ¢ ca ba dai tam
(100 m, 200 m va 300 m), g1a tri van toc v, lon
nhét cho sai léch chiéu cao diém cham va chleu
cao duong dan nho nhat 1a khoang 232,5 m/s.
T}ly nhién, thuc té gia tri \ cua dan that cling
nam trong mot khoang nhat dinh (gié tri tinh
toan duogc thuc hién véi gia tri danh nghia). Vi
vay, tir do thi hinh 3 ¢6 thé chon vung thay do6i
cua v, trong khoang 232,5 m/s dén khoang 240
m/s, luc d6 sai léch diém cham 16n nhit & tam
300 m1a 0,6 m.

Bdng 3. Anh hwong ciia m dén AY

Anh huéng ciia Vk dén Dental Ymaxi, Dental Yci
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Hinh 3. Anh huong ciia vén toc I6n nhdt V, dén sai
léch chiéu cao dwong dan va chiéu cao diém cham
o cac tam ban 100 m, 200 m va 300 m

Trén co 56 két qua khao sét anh huong
cua v,, bai bao tién hanh khao sat anh huéng
cua kh01 lwong phan bay tng véi van toc v, =
240 m/s - ung véi truong hop cho do 1éch diém
cham 16n nhét c6 thé chép nhan duoc. Két qua
khao sat duge thé hién trén Béang 3 va Hinh 4.

vaAY (v, =240 m/s)

Thudc ngim 1 Thudc ngim 2 Thudc ngim 3
. kg q,=0,8114° q, = 1,3126° q, = 1,8361°
’ = 100m =200m X =300m
DYmaxlOO’ DYCIOO’ m DYma 2000 M DYczoo’ m DYmax3oo’ DYCSOO’ m
0,5 -0,02 -0,04 -0,05 0,02 -0,03 0,26
0,6 -0,03 -0,05 -0,07 -0,08 -0,08 0,13
0,7 -0,03 -0,06 -0,08 -0,16 -0,12 -0,17
0,8 -0,04 -0,07 -0,09 -0,22 -0,15 -0,38
0,9 -0,04 -0,07 -0,11 -0,27 -0,18 -0,54
1,0 -0,04 -0,08 -0,11 -0,3 0,2 -0,65
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0.2 ]
g 0 z 3__;_
~ 04 =R _TETEEEES 1 12
=02 < S ——
3 ~ @ Tr=e=
A -0.4 ~.
~.
0.6 =~
-0.8 < x
Khoi lwgng phan bay m, kg
--------- Dental Ymax100 -----DentalYc100 — — — Dental Ymax200
=+ = DentalYc200 = — DentalYmax300 — - =DentalYc300

Hinh 4. Anh huong cia khéi lwong phan bay m
dén sai léch chiéu cao dwong dan va chiéu cao
diém cham o cac tam ban 100 m, 200 m va 300 m

Ttr dd thi Hinh 4 nhan théy, néu ung voi
v, =240 m/s, ¢6 thé diéu chinh khoi lugng phan
bay cua dan ban tap trong khoang 0,6+0,7 kg,
lac d6 sai 1éch diém cham va chiéu cao duong
dan cta dan ban tap va dan that & vung nho
nhat.

5. KET LUAN

Bai bao di dua ra quan diém chung thiét
ké cac thiét bi ban tap theo nguyén ly phan Iyc,
c6 thé ap dung khi thiét ké thiét bi ban tap cho
loai dan phan lyc chéng ting. Két qua khao sat
ddi véi thiét bi ban tap cho dan phan lyc chéng
tang ¢& 105 mm cho thiy dé dam bao yéu cau
tuong dong vé quy dao (sai léch chiéu cao diém
cham va chiéu cao duong dan cua dan that va

dan ban tdp khong vuot qua 0,6 m ¢ tam bin
300 m) thi viing gia tri van téc 10n nhit cia dan
bén tap 1a 232,5+240 m/s. Khoi luong phan bay
cta dan bin tap nam trong khoang 0,6+0,7 kg,
khi van tdc 16n nhat cta dan ban tap la 240 m/s
thi sai léch chiéu cao duong dan va diém cham
trén bia ¢ cac tim ban 100m, 200m va 300m 1a
nho nhat. <
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