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TOM TAT

Bai bdo trinh bay két qua nghién ciru, thiét ké va ché tao hé thong gid sing may 12,7 mm da
néng kiéu bé quay, nham déap img nhu cau tich hop trén cac phiong tién co dong cé nho. Hé thong
g thiét ké véi kha nang quay 360° géc huéng va géc tam tir -15° dén 85° dam bao hiéu qud trong
khéng gian thao tac han ché. Cac phirong phdp tinh todn 1y thuyét, mé phong sé va thir nghiém dwoc
dp dung dé dat cac chi tiéu ky thudt.

Tir khoa: Gid siing kiéu bé quay; Siing mdy 12,7 mm; Phwong phdp phan tir hitu han.
ABSTRACT

This paper presents the results of the research, design, and development of a versatile
12.7 mm machine gun mount system with a rotating platform, aimed at meeting the requirements
for integration onto small-scale mobile vehicles. The system is designed with a 360° azimuth
rotation capability and an elevation range from -15° to 85°, ensuring operational efficiency within
constrained workspaces. Theoretical calculations, numerical simulations, and experimental testing
were employed to achieve the specified technical performance criteria.

Keywords: Machine gun mount; Rotating platform 12.7 mm, Finite element method.

1. MO PAU

Stng may 12,7 mm la mot loai vii khi
tu dong voi hoa lyc manh, tinh co dong cao,
dugc sir dung rong rai dé tiéu diét hoa luc doi
phuong, phuong tién boc thép hang nhe, truc
thing va may bay bay thap, ciing nhu hd trg bo
binh trong cac chién dich quan su. Ngoai vai

tro trang bi cho b binh, nhu cau tich hop sung
may 12,7 mm Ién cac phuong ti¢n co dong cd
nhé nhu xe ting, phao ty hanh va xudng cao toc
ngiy cang ting nham nang cao kha nang ty bao
v¢ khi tai. Tuy nhién, khi dugc tich hop trén cac
phuong tién nay, khong gian thao tac han ché
thuong dan dén giam pham vi géc hudng va
goc tam, lam suy giam hiéu qua tiéu diét muc
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tiéu so voi sing may hoat dong trén mat dat.

Muc tiéu ctia nghién ctru 1a thiét ké, ché
tao mot hé thong gia sting da nang tich hop trén
cac phuong tién co dong ¢& nho nham ting cudng
kha ning tu bao v¢ cho khi tai, ddm bao goc
hudng quay 360° va goc tam tir -10° dén 50°.

2. NOI DUNG NGHIEN CUU

2.1. Tong quan vé sing may 12,7 mm va hé
thong gia sing

a. Ciu tao va tinh ning Ky thuit cia sing
may 12,7 mm

Sting may 12,7 mm NSV su dung dan
¢& 12,7x107 mm, tm bén hiéu qua cua sung
dat 1.500 m (hoa diém), 800 m (muc tiéu an
nap) va 1.600 m (muc tiéu trén khong). Sung cd
kha ning ban véi tbe d6 ban 700 phat/phut, so
téc dau dan tir 820 dén 860 m/s véi goc hudng
+165° va gbc tam tir -15° dén +85°. Ciu tao clia
sting may 12,7 mm NSV bao gom céc bo phan
chinh: Than stng, gia sting, miy ngim phong
khong, hop bang va day bang dan.

b. Tong quan trong va ngoai nwrée

Trén thé gidi, cac hé thong gia sung
may 12,7 mm di duoc nghién ctru va phat trién
boi mot s6 hang san xuat nhu Military Systems
Group (Hoa K¥) va Shinjeong (Han Quéc). Cac
gia stng kiéu tru dung truyén thong, thuong
dugc str dung dé tich hop stng 1én cac phuong
tién co dong c& 1on [1], [2], [3]. Tuy nhién, khi
lép dat trén cac phuong tién cd nhd, cac gia
sting nay bi gidi han vé goc tam va goc hudng
lam giam pham vi ti€u diét muc ti€u [4]. Mot
s6 qudc gia da phat trién gia sung kiéu bé quay
[5], dam bao kha nang quay 360° gbc hudng va
pham vi goc tAm tdi vu, nhu hinh la.

=l |

Hinh 1. Mt s6 Hé thong gid sing 12,7 mm

Trong nudce, suing may 12,7 mm NSV
duogc trang bi cho nhiéu luc lugng vii trang nhu:
B0 binh, Hai quan, Phong khong - Khong quan,
Canh sat bién.... Cac don vi nghién ctru nhu
Vién K¥ thuat Hai quan, Vién Vii khi,... da tién
hanh nghién ciru va thiét ké cac loai gia sung
dé tich hop sting may 12,7 mm 1én tau chién va
xe chién diu, nhu hinh 1b. Tuy nhién, cac h¢
thong gia sting hién tai van gap mot s6 han ché,
bao gdm pham vi gbc tim va goc hudng bi thu
hep do khong gian thao tac nho.

2.2. Phuwong phap nghién ciru va tinh toan
thiét ké

a. Phwong phap nghién ciru
Bai bao ap dung mot cach tiép cén da

phuong phép, két hop cac ky thuat 1y thuyét,
mo phong sb va thuc nghiém dé dam bao tinh
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kha thi va hiéu qua cua hé théng gia sung. Céc
phuong phép cu thé bao gom:

- Nghién ciru 1y thuyét: Ung dung cac
ly thuyét co ban nhu dan hoi, co hoc vat rin
bién dang va tinh toan co khi dé thiét ké cac co
ciu truyén dong.

- M6 phong s6: St dung phin mém
Autodesk Inventor dé xay dung mé hinh 3D va
Ansys dé thuc hién phén tich phan tir hiru han
(FEM), tinh toan tai trong tdc dung va danh gia
{g suat, chuyén vi cua hé thong.

- Thuc nghiém: Tién hanh ché thir va
thir nghiém san pham dé danh gia cac chi tiéu
tinh ning ky thuat trong diéu kién thuc té.

b. Thiét ké hé thong gia sting kiéu bé quay

Hé théng gia sung may 12,7 mm da
nang kiéu bé quay duoc thiét ké gdbm:

- Cum mam quay: Pam bdo kha nang
quay 360° goc hudng théng qua bd truyén banh
rang tru voi ty sb truyén 20 + 5.

- Cum ¢4t do: Chiu toan b tai trong cua
hé thdng va lién két ¢6 dinh véi bich lap ghép
trén phuong tién, dam bao do cimg viing va 6n
dinh.

- Cum gia trung gian: Gid sing may
12,7 mm NSV va diéu chinh goc tim tir -10°
dén 50°, tich hop cac co cau khoa va diéu chinh
dé hd tro xa thu...

Hinh 3. Hé thong gid siing mdy 12,7 mm da ning
theo kiéu bé quay

Céc chi tiéu k¥ thuat cta hé thong duoc
xay dung dua trén yéu cau thyc té va tham khao
cac hé thong tuong tu ctia nude ngoai, bao gom:

- Pham vi goc hudng: 360°, pham vi
gbc tam: Tu -10° dén 50°.

- Ty sb truyén goc hudng: 20 + 5.

- Kich thudce bao tbi da: 1.500 x 1.200 x
300 mm.

c. Tinh todn va mé phéng

Tai trong 16n nhat tic dung 1én hé théng
duoc xac dinh 12 4.500 N, v6i hé s tai trong
dong k, = 23 tuong @ng ’V(,)’i cac diéu kién hoat
dong. Do bén cua két cau dugc danh gia bang
phuong phap phan tir hitu han (FEM) trén phan
mém Ansys, str dung thuyét bén Von Mises dé
tinh toan ung sudt tuong duong. Céc truong
hop md phong duoc thuc hién tai cac goc tim
0°, -15°, 45°, va 85° véi cac két qua & goc tam
0° 1a truong hop nguy hiém nhat.

Hinh 3. Két qua chuyén vi va img sudt I6n nhdt lom
nhat ¢ goc tam 0°
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3. KET QUA VA THAO LUAN
3.1. Két qua tinh toan mé phéng

Bdng 1. So sanh két qua mé phong & cdc géc tam
khac nhau

Théng s k§ Géc tim, do

thuat

-15 0 45 85

Chuyén vi max 6,79 | 7,01 | 593 | 0,83

(mm)
Ung suat max 311.6 | 3344 2712 12174
(MPa) ’ ’ ’ ’
Hé so an toan 13 1.2 1,8 2,4
min

Chuyén vi 16n nhit 7,01 mm va {ng
suat 16n nhat 334 Mpa & goc tam 0°.

3.2. Két qua thir nghiém cc chi tiéu tinh ning
- Két qua thir nghiém kha nang chiu tai.

Bdng 2. Két qua kiém tra kha ndng chiu tai

Giatri | Yéu ciu | Panh
(kg) (kg) gia
55 >52,5 | Pat

TT | Tén chi tiéu

Kha nang
chiu tai tinh

Kha nang

>
chiu tai dong 45 >43,75 Pat

-Két qua thir nghiém pham vi hoat dong.

Bdng 3. Két qua kiém tra pham vi hoat déng

Gia tri | Yéu cau | Panh

TT | Tén chi tiéu () (d9) gid

p | Phamviboat |50 1 S360 | Dat
dong goc huong
Pham vi hoat | -15dén | Tur-10

2 A LA ) Pat
dong gdc tam 85 dén 50 :

Két qua nghién ciru va ché tao hé théng
gi4 siing may 12,7 mm da ning kiéu bé quay
cho thdy mot s6 diém ndi bat. Thir nhat, hé
théng da khic phuc dugc cac han ché cua gia
sung kiéu tru dung truyén thdng, dic biét 1a kha
ning quay 360° goc hudng va pham vi goc tim
rong pht hop v6i khong gian thao tac han ché
trén cac phuong tién c¢d nhé. Thi hai, viéc ap
dung cac phuong phap mé phong FEM dam
bao do bén cuia két cau, v6i tng suat va chuyén
vi nam trong giGi han an toan.

4. KET LUAN

Két qua nghién ciru di chi ra véi phuong
an thiét ké hé thong gia sing may 12,7 mm da
ning kiéu bé quay dam bao do bén trong cic
truong hop tai trong & cac goc tim, goc hudng
nguy hiém. San pham duoc thir nghiém dap
tmg céac chi tiéu ky thuat dé ra. Két qua thu
nghiém cho théy hé théng hoat dong on dinh,
dé sir dung va phu hop véi cac phuong tién co
dong c& nho nham gdp phan nang cao kha ning
tu bao v€ cho bo ddi va khi tai.«
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