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NGHIEN Cl’U THIET KE KET CAU CUM THAN MAKET ONG
PHONG TEN LUA PHUC VU CHO CONG TAC HUAN LUYEN

RESEARCH ON THE STRUCTURE DESIGN OF MISSILE LAUNCHER TUBE
MOCKUP BODY ASSEMBLY FOR TRAINING PURPOSES
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2Vién Ky thuat Hai quan — Hai Phong
TOM TAT

Bai bdo nay trinh bay két qua nghién civu thiét ké maket 6ng phéng tén lira phuc vu cho céng
tdc hudn luyén trong quan doi. Phwong an thiét ké dwoc lwa chon nhir sau: Phan vé ciia maket dwoc
ché tao tir Inox 316 nham ting kha nang chong chiu voi tdc ddng tir méi truong bién trong thoi gian
dai. Trong long maket bé sung tdi trong tir gang hodc thép. Viéc thiét ké két cau dang nay givip giam
chi phi ché tao san pham nho giam dwoe chi phi phéi Inox 316 (ddt gdp 4 + 6 lan so véi sat thép)
va chi phi gia céng. Vé maket dwoc kiém bén bang phirong phdp phan tir hitu han dé lira chon chiéu
day t6i wu. Két qua mé phéng da chi ra rang, vo maket éng phong cé thé duwoc ché tao tir Inox 316

dang ong véi thanh ong day 10 < 12 mm.
T khoa: Maket ong phong; Thiét bi hudn luyén; Phwong phdp phan tir hitu han.
ABSTRACT

This paper presents the results of the research on the design of missile launcher mockup
assembly for military training. The selected design has the following structure: The shell of the
mockup is made from 316 stainless steel to increase its resistance to impacts from the marine
environment over a long period of time. The inside the launcher mockup is supplemented with loads
from cast iron or steel. Designing this type of structure helps reduce the cost of manufacturing the
product by reducing the cost of billet made from 316 stainless steel (4 + 6 times more expensive than
iron and steel) and processing costs. The rocket launcher shell is tested for durability using the finite
element method to select the optimal thickness. Simulation results have shown that the launch shell

can be made from 316 stainless steel in the form of a tube with a wall thickness of 10 + 12 mm.

Keywords: Missile launcher mockup, Training equipment; Finite element method.
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1. MO PAU

Hién nay, ¢ cac nudc c6 nén cong
nghiép quéan su phat trién manh, viéc thiét ké,
ché tao maket cac khi tai quan trong c6 gié tri
cao nhu tén lira, ngu 16i, thiét bi bay... phuc
vu cong tac thr nghiém trong qua trinh thiét
ké, hoan thién thiét ké hay trong huén luyén bd
d6i duoc chu trong thuc hién [1, 2]. Than vo
maket céac thiét bi nay co thé xem nhu 1a mot
két cau co kich thudc va trong luong 16n vai ty
1¢ thiét ké 1:1 so v6i san pham that. Vo maket
thuong c6 két ciu dang 6ng va dugc ché tao tir
vat liéu co chat lugng va gia thanh cao. Chinh
vi vay can phai lya chon chiéu day thanh dng
mét cach toi wu. Phan trong lugng thiéu hut con
lai dugc bd sung bang vat liéu phd thong dé
giam chi phi ché tao san pham.

Trong thoi gian gan day, dé kiém bén,
t6i wu hoa két cdu thuong st dung phuong
phap phan tir hitu han. Day 1a phuong phap da
dugc Gmg dung ¢ nhiéu linh vuc cong nghiép
co khi khac nhau va da khéng dinh duoc hiéu
qua trong viéc gitp giam thiéu chi phi cho thir
nghiém, ting do tin cdy cua san pham thiét ké
[3,4].

Muc ti€u cua nghién ctiu nay la xay
dung phuong an thiét k& cum than v6 cho
maket 6ng phong va phan bd trong luong trong
long 6ng; mo phong kiém bén két cau dé Iya
chon phuong an thiét ké phu hop véi yéu cau
ky thuat dat ra.

2. NOI DUNG NGHIEN CUU

2.1. Co sé hra chon phwong an thiét ké va
vat liéu sir dung

Thong sé k¥ thuat chinh cta san pham
can thiét ké nhu sau: Tong khdi luong 13 3.380

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 320, thang 10 nim 2024
cokhivietnam.vn / tapchicokhi.com.vn

kg; Puong kinh ngoai 1a @708 mm. Céc thong
$6 ky thuat khac dugc the hién trén Hinh 1.
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Hinh 1. Ban vé phdc théao san phiam can thiét ké.

Maket nay duoc st dung dé phuc vu
cong tac hudn luyén thao tic ciu, nap, thao
va mot sb thao tac khac & khu vuc bién ddo.
Chinh vi vay, vat li¢u duoc chon dung cho ché
tao cum vo la Inox 316 JIS G3459. Day la loai
thép khong gi niken crom austenit c6 kha nang
chéng an mon vuot troi so voi cac loai thép
niken crom khac. Tuy vay, gia thanh phdéi Inox
316 cao hon so voi gia thép 4-6 1an. Ngoai ra,
Inox 316 1a vat liéu kho gia cong cat got dan
dén chi phi gia cong cao hon nhiéu so véi gia
cong cac chi tiét tir vat liéu thép, gang. Chinh vi
viy, can t6i wu hoa do day cua dng phu hop cho
mg dung cta san pham, giam chi phi ché tao.
Phan khéi luong con thiéu duoc bu bang cach
str dung cac trong vat ché tao tir gang hodc thép
va bd tri doc trong 1ong dng.

Qua danh gia so bd, bén phuong an
do day thanh 6ng duoc lya chon va dua ra mo
phong kiém bén 1a: 4 + 12 mm. Dé thuén tién
cho viéc tai phan b6 khéi lvong dam bao khdi
luong téng ctua két cAu va vi tri trong tam, can
chia tong khdi luong can phan bd ra n phan
béng nhau. Gia tri n dugc xac dinh can cr vao
khoang cach 1 va L, tir hai d%iu cQa két E:éu dén
vi tri trong tam. Lic nay, can bo tri s6 luong
trong vat n, ¢ phia I va n, ¢ phia I, dam bao
diéu kién:

n, _ TNy

L L

(1) F
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Thiét ké trong vat can dam bao duoc hai
yéu to: Co két cau don gian, chi phi ché tao
thap; C6 khdi luong phu hop, kich thudc hop
1y thuan tién van chuyén, thao lap.

2.2 Ung dung cong cu Stress Analysis trong
phan mém Inventor dé kiém bén két cau

Viéc mo phong kiém bén két céu
(chuyén vi, ing suit, va hé sb an toan) sau khi
thiét ké duoc thyuc hién ing dung cong cu Stress
Analysis trong Inventor [3, 4]. Pau vao cta qua
trinh mo6 phong tinh toan dugc xac dinh nhu
sau: Gia toc cu 16n nhat 1a a_ =2 m/s. Bai
toan mo phong nay dugc thuc hién theo phuong
phap phan tich tinh véi gia dinh chuyén vi tai
hai vi tri chang cau bang 0. Lic nay, thanh dng
chiu tac dung déng thot cua trong luc va luc
quan tinh, gia tri 16n nhét cua chung dat duogc
khi hai thanh phan luc nay cung chiéu va gia
tdc a dat gia tri lon nhét:

F =F +F

max tl qtmax

=mg+ma  (N) (2)

Trong dé: F — Tong lyc tac dung 1én san
pham; F, — Trong luc tac dung lén san phém
F Luc quan tinh sinh ra khi cAu san phdm

qtmax
1én véi gia toc a e & Gia tbc trong truong

bang 9,81 m/s2.

Chi tiéu vé do tin cdy cua san phém
duoc danh gia thong qua hé so an toan k. H¢ so
nay dugc tinh bang cong thtrc:

Fgigi ha
k=== (kg) 3)
max
Trong do: FGlUl wan— 1 tr 2161 han ctia luc

tac dung 1én két cau (gia tri dua Vao mo phong)
F_ —Giatrilén nhét cta thong s6 nay trong diéu
kién lam viéc (dat duoc tai a_ khi cau san pham

1én, tir 1a Amnax cung phuong véi g).

Diéu kién san pham dat duoc do tin ciy
la: k > [k] (4)

Trong d6, [k] — Hé sé an toan dinh
mure duoc xac dinh tir kinh nghiém thyc té xay
dung cac két cau tuong tu va mirc do yéu cau
ky thuat. Dbi véi san pham Qudc phong duogc
nghién ctru: [k] =4,0 [5]

Céac md hinh tuong tmg chiéu day vo dng
khéc nhau duge md phong dé so sanh vé g suat
du, chuyén vi va hé sb an toan. Gia tri chuyén Vi
16n nhét cho phép khong vuot qua 1 mm.

3. KET QUA VA THAO LUAN

3.1. Lua chon phwong an thiét ké két cAu san
phiam

Viéc phan b tai trong cho két cau dugc
thuce hién b?mg cach str dung cac khdi trong vat
ché tao tir thép hodc gang va bd tri bén trong
long 6ng. Trén co so phan tich yéu cau k¥ thuat,
diéu kién st dung thiét bi di dwa ra hai phuong
an thiét ké trong vat va bo tri trong 1ong 6ng.

*Phuong 4n 1 (PA1): Phuong an thiét
ké dau tién dugc tinh dén 1a sir dung cac tém
d6i xtmg tam, lap trén cac gan trong long 6ng
dé dam bao trong tam cua khdi trong vét nay
trang voi duong tam cua 6ng (Hinh 2).

Hinh 2. PAl: Bé tri cdc trong vt doi xirng qua

tdm ong.
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Vi phuong an bd tri nay, khéi trong vat
c6 thé co tiét 1a cac khdi da giac déu nhiéu canh
gitip dé dam bao trong tdm trung véi duong
tAm cua 6ng.

*Phuong an 2 (PA2): Cin c vao dau
bai cua nhi¢m vu nay, toa do trong tam chi cé
vai trd quan trong theo phuwong doc cua thiét bi
dé dam bao can béng khi ciu va dat trén xe van
chuyén. Chinh vi vay, mot phuong an thiét ké
khac duogc tinh dén l1a st dung céac khbi trong
Vat hinh chit nhat, l3p nim ngang thing nhau
vé cling mdt phia so voi duong tam cua bng
(Hinh 3). Tuong tu nhu PA1, dé thuén tién cho
vige van chuyén trong long ong va lap rap 1én
vi tri ¢b dinh, cac khéi trong vat sau kh1 Xac
dinh dugc kh01 luong tuong ddi s& duoc to hop
thanh cac tim c6 trong lugng phu hgp cho van
chuyén trong 1ong dng.

Tém trong vét
-

S

v

—~— Gia dd trong vt

Hinh 3. PA2: Bé tri trong vat vé mot phia so voi
tdm ong

D& dang nhan thdy, PA2 c¢6 nhiéu uu
diém va phii hop hon cho san pham can thiét ké
do d& dang ché tao, van chuyén, thao lap trong
1ong dng, chi phi san xuat thap ma van dép tng
dugc yéu cAu dit ra.

3.2. T6i wu héa d¢ day cia ong lam tir Inox 316

Trén co s¢ lya chon phuong an phan
bd tai trong dugc thuc hién & muc 3.1, nhém
nghién ciru tién hanh xay dyng mé hinh két cau
dam bao diéu kién dau vao cta bai toan va tién
hanh m6 phong kiém bén.

Hinh 4. M6 phong chuyén vi ciia mé hinh két cdu
voi do day ong 4 mm.

Mo phong tuong tu danh cho cac
phuong an khac dugc thuc hién twong ung cho
cac phuong an thiét ké thanh 6ng day 6 mm,
8 mm, 10 mm va 12 mm dugc thé hién trong
bang 1.

Bdng 1. So sanh két qud mé phong véi d day thanh ong khdac nhau.

P day thanh 6ng, mm
Théng s6 ky thuat
4 8 10 12
Chuyén vi max (mm) 4,8 2,6 1,5 1,1 0,9
Ung suit max (MPa) 374,2 195,0 89,5 63,2 47,4
Hé s6 an toan min 0,6 1,2 2,6 3,6 4,8
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Tir két qua nhan duoc ¢ bang 1, dé dang
nhan thiy ring, cung voi viéc ting chiéu day
ong thi cac thong s6 nhu chuyén vi va tng suat
max giam dan. Piéu nay dong nghia véi viéc
d6 bén cua két cdu duoc ting 1én 1én. Piéu nay
duoc khéng dinh béng su tdng ctiia hé sb an toan
tir 0,6 18n 4,8 khi chiéu day thanh dng ting tir 4
1én 12 mm.

Khi chiéu day 6ng dat do day 12 mm,
gia tri chuyén vi dat dugc trong gidi han cho
phép 12 < 1 mm. Tuong tmg véi d6, img suat du
max 1a 47,4 MPa va h¢ s an toan min 13 4.8.
Phuong 4n thiét ké két cau véi thanh c6 do day
10 mm c6 tng suét max 13 63,2 MPa, hé s an
toan min 14 3,6 v6i chuyén vi max 1,1 mm van
c6 thé dugce sir dung néu chép nhén gidm hé sb
an toan cua thiét bi nay. Khi d6, xac sut rui ro
tang 1én nhung chi phi vét tu sir dung cho ché
tao cum vo gidam di dugc 16,4%. Viéc quyét
dinh Iya chon d¢ day nao dé ché tao 6ng v6 phu
thudc vao tan suit str dung san pham trong diéu
kién thuc té.

4. KET LUAN

Két qua nghién ctru da chi ra rang,
phuong an thiét ké maket dng phong tén lia
phuc vu huin luyén & khu vuc bién déo c6 két
céu vo 6ng lam tir vat liéu Inox 316 JIS G3459
va phan bd tai trong trong 10ng éng bang cac

trong vat lam tir vat liéu nhu gang hodc thép la
phi hop theo tiéu chi vé do bén va giam chi phi
san xuat. Trong d6, vo dng dugc khuyén nghi
ché tao tir phoi 6ng véi do day thanh 10 + 12
mm. Phuong phap va két qua nghién ctru nay
c6 thé ap dung cho viéc thiét ké maket cac khi
tai khac. <
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