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TOM TAT

Hién nay, quan doi ta dwoc trang bi mot 6 loai xe thiét giap banh xich nhw BMP-1, BMP-2,
M-113... Tuy nhién cdc logi xe nay cé sé lwong it va hau hét da xuong cdp, lac hau. Viéc thiét ké,
ché tao xe thiét gidp banh xich la nhiém vu cdp thiét, ndng cao nang lic thiét ké, ché tao ciia nganh
cong nghiép quéc phong gop phan hién dai héa vii khi trang bi. Trong do, thiét ké bo tri chung mang
tinh quyét dinh, anh hieong triec tiép dén toan bé qud trinh thiét ké xe. Bai bdo phan tich, danh gid,
lia chon phirong én bé tri chung xe thiét gidp banh xich va trinh bdy cdc két qua tinh todn thiét ké
bé tri chung: xac dinh toa do trong tam, danh gia chat luwong dong luc hoc cua xe theo phuwong an

bé tri chung da chon.
Tir khoa: Xe thiét gidp; Bé tri chung; Chdt lwong déng liwc hoc.
ABSTRACT

Currently, our army is equipped with a number of tracked armoured vehicles such as BMP-
1, BMP-2, M-113... However, these vehicles are few in number and most of them are degraded and
outdated. The design and manufacture of tracked armoured vehicles is an urgent tast, improving
the design and manufacturing capacity of the defense industry, contributing to the modernization
of weapons and equipment. In which the general layout design is decisive, directly affecting the
entire vehicle design process. The article analyzes, evaluates, selects the general layout of tracked
armoured vehicles and present the results of calculation of the general layout: determining the
centre coordinates, evaluating the dynamics quality of the vehicle according to the selected general
layout plan.

Keywords: Armoured vehicle; General layout; Dynamics quality.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
I TAP CHI CO KHI VIET NAM, S6 324+325, thang 1+2 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

1. MO PAU

Xe thiét giap banh xich san xudt tai Viét
Nam duoc thiét ké dua trén mau xe chién dau
bd binh BMP-1, trong d6 ciing ¢ mot sd thay
d6i so voi xe mau nhu vé mau ma cong nghiép,
cac hé thong vii khi, khi tai, trang thiét bi b tro
khac dé nang cao suc manh hoa lyc, kha nang
tu bao vé cua xe. B tri chung xe thiét giap
banh xich la viéc sép xép vi tri cac thanh vién,
vii khi, cac cum hé théng trén xe dam bao cac
chi tiéu tinh ning chién k¥ thut cao nhat ciia
xe. B6 tri chung xe phai dap tmg cac yéu ciu
co ban: Suc manh héa lyc; Kha nang co dong;
Kha nang bao v€; Thuan tién cho hoat dong cua
kip xe; Thuan tién trong bao dudng sua chira.
Co s& dé tinh toan thiét ké bd tri chung 1a cac
tinh ning chién ky thuat cua xe, du kién d6i voi
xe thiét ké nhu trong Bang 1.

Bang 1. Tinh ndng chién ky thudt ciia xe

Théng sb Tinh Théng s6 Tinh
nang ning
Trong lugng 135 Vuot déc 1on 35
chién dau (tan) ' nhat (d6)
Thanh vién Vuot hao rong
. 11 2.5
kip xe (m)

Cong suat 16 qut tuc‘mg (m) 0.7

riéng (KW/tan)

Kich thuoc g; i Khoang sang 0.37
(DxRxC, m) 2 1 gam xe (m) ’
Tdc do trung 40 Tbc d6 boi lén 7
binh (km/h) nhat (km/h)

Toc do 16n 65

nhat (km/h)

2. PHAN TiCH, LUA CHON PHUONG AN
BO TRi CHUNG

Qua khao sat phuong an bd tri chung
trén cac xe chién ddu bo binh thong dung cua
cac nude hién nay va cin cir tinh nang chién k¥
thuat cua xe thiét ké da duoc xay dung, tac gia
dé xuat st dung phuong an bé tri chung nhu
trén Hinh 1, xe dugc chia thanh cac khoang:
Khoang Dong truyén luc; Khoang diéu khién;
Khoang chién dau; Khoang bo binh. Phuong an
nay dam bao kha nang co dong, dac bi¢t kha
nang boi nudce, kha ndng bao vé cho kip xe, kha
nang tac chién cua bo binh.

%

b)
Hinh 1. a) So do bé tri chung xe thiét ké; b) Cau
hinh tong thé xe thiét ké.
1. Banh sao chu dong; 2. Hop S0;
3. Khoang diéu khién; 4. Khoang Péng truyén luc;
5. Khoang b¢ binh.

C4u hinh co ban duoc lya chon cho xe
thiét ké thé hi¢n trén Bang 2.
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Bdng 2. Cau hinh co ban ciia xe thiét ké

3. TINHTOAN THIET KE BO TRi CHUNG

oz *Thiét ké vé giap than xe
TT C"'mc’l:‘ifﬂtlh"“g Dic diém
Vo giap than xe cé cong dung bao vé
A L nguoi va trang bi dugc an toan trudc cac loai
Thiét bj dong luc: N (fong sudt 16n vii khi sat thuong, dong thoi dé 1ap dat cac cum
R C : nhat: 250 Kw A 1A \ s L Ay Ao ey
1 | Dong co Doosan A A hé thong va thap phéao cua xe. K&t cau vo giap
+ M6 men 16n nhat: R N v s an . A LA LA A
DL-08 1323 N.m than xe can phai c6 do cung lon, d§ bén tot. Do
' cung tao ra strc can lon doi véi sy xuyén cua
> | He mé o, Co ki vién dan vao vo giap, suc can do c6 thé gay ra
¢ thong truyen fuc | Co ki su pha huy cua vién dan hodc lam cho vién dan
bi truot di (hién tugng thia lia cia vién dan). Do
- Ly hop chinh -Masatkho bén bao dam vo giap chiu dugc tai trong va dap
_ Hop s6: Co khi, 5 Agé;o'trg};ezzlb B 16n, khong bi pha huy, ran nut tir bén trong cac
s6 tién, 156 1ui, trye |7 g%; e tAm thép ctia vo gidp. Ba yéu té quyét dinh dén
chit dong vudng goc 11111078 P 81V73 i van d& nay 1a vat liéu lam vé giap, chiéu day
véi cac tryc con lai | 4 39’3" o chong dan va két cau cia vo giap.
- Co cau quay vong: | _ Ty s6 truyén cham
Kicu hanh tinh 2 1.44 ' - Lura chon vat liéu v6 giap: Qua khao
bac . - Kiéu hanh tinh, i sat két qua nghién ctru va thir nghiém vé kha
- Truyén lyc canh £ N < ; , 1z % A
s0 truyén 5.5 nang chong dan cua vo thép ché tao xe thict
giap theo tiéu chuan STANAG 4569 cia NATO
. Din tién xich + hé doi voi thép ARMSTAL cua nha san xuat HSJ
3 | Phan van hanh £ NN _ . :
thong treo doc 1ap SA — Ba Lan, thép XAR 509 PREMIUM, thép
PERFORM cua nha san xuat ThyssenKrupp —
N Tich hop siing may C.c}Ang h?a LiA6n bagg Buc d}rqc ‘Ehuc Ahién boi
Phan v khi: Phédo oy 2005 gian Vién K§ thuat Thi€t gidp va 6 t6 quan sy Ba
4 | chinh 73mm, sing phéng dan khoi, Lan va Trung tdm thu nghiém H.P. WHITE
may 7.3mm luGi B40 chong dan cua My, tac gid lya chon vat li¢u ché tao vo
giap xe thict giap banh xich 1a thép XAR 500
5 | Co ciu boi Boi be“mg dai xich PREMIUM c6 thanh phén hoa hOC va co tinh
nhu trén Bang 3.
Bdng 3. Thanh phan héa hoc va co tinh ciia thép XAR 500 PREMIUM
Thanh phin héa hgc chii yéu (%) Co tinh
. .| Gioi han chay | Po bénkéo | Do gidn
C Si Mn P S Cr | Mo | Ni (N/mm?) (N/mm?) dai (%)
<0.28 | <0.8 | <1.5 |<0.025| <0.01 | <1.0 | <0.5 | <I.5 1250 1650 9
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- Xac dinh chiéu day chéng dan: D6 day
ctia vo giap thiét ké phu thudc vao vt liéu va
yéu cau cép do kha nang bao v¢, viéc lya chon
d6 day cac khu vuc cua vo gidp dua trén kha
nang xac sudt khu vuc bi pha hay ctua vo giap
nhu trén Bang 4.

Riéng phan day xe lya chon theo yéu
cau chong céac loai min chdng ting pho bién.
Tur do, tac gia xac dinh do day vo giap ¢ cac vi
tri trén than xe nhu trong Bang 5.

Bdng 4. Phdn bo xdc sudt phd hity ciia vo gidp

Hinh 2. Két cau 3D than xe, thdp phdo

2100

Bang 5. B¢ day cia vo gidp xe thiét ké

Chiéu day

TT (mm)

Vi tri vé giap

1 Miii xe ca nura trén va 16
ntra dudi

) Hai bén suon xe: than 16
trén va than dudi

3 Mat trén than xe 5
4 bay xe 5

- Hinh dang v6 giap than xe: Qua céc
phan tich & trén, tac gia thiét ké két cau vo giap
hoan thién nhu trén Hinh 2, 3. Trong do, két cau
than xe thap phao dugc ché tao bang phuong
phap han cac tim thép voi nhau. Két ciu vo
giap thiét ké ngoai viéc dam bao cac yéu cau da
néu con nang cao tinh nang thong qua cua xe,
dic biét khi xe thuc hién chuyén dong boi nuéc
nhu ting kha ning co dong 1én by xudng bén,
tang kha ning ndi cua xe.

TT Vi tri Ty 1é
1 Mili xe 35%
2 Hai bén suodn xe 23% ™ |
3 Pudi xe 2% 5000 6000

Hinh 3. Hinh chiéu 2D phan miii xe (trén mdt
phdng doc xe)

*X4c dinh khéi lwong va toa dd trong tim xe

Trén co so bd tri chung va cau hinh xe,
tién hanh xay dung mé hinh 3D cua cac cum hé
théng chinh cua xe gdm: Than xe, thap phao,
hé théng dong truyén luec, phén van hanh, lam
co s& xac dinh khéi lugng xe va toa dg trong
tam xe bang phan mém Autodesk Inventor. So
d6 x4c dinh va toa do trong tAm xe thé hién trén
Hinh 4.

o v -

Hinh 4. M6 hinh 3D xdc dinh toa do trong tam
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Hinh 5. M6 hinh khao sat dong luc hoc chuyén
déng thang xe thiét ké

Trong d6: G, — Trong luong than xe tinh
ca phan van hanh va cac cum hé thong bé tro
khac, G, — Trong luong phan thap phao, G, -
Trong luong hé théng dong truyén luc.

Bdng 6. Cdc théng so thiét ké bo tri chung

TT Théng sb Gia tri
1 | Khéi lwong tong cong (kg) 13.500
) Toa d¢ trong tdm theo phuong 2.978

X (m)
3 Toa d6 trong tam theo phuong 1,012
z (m)

*Khao sat dong lwc hoc chuyén dong thing

M6 hinh khao sat dong luc hoc chuyén
dong thang cta xe thé hién trén Hinh 5.

Trong d6: G —Trong lugng xe; N — Phan
luc phéap tuyén; P, — Luc kéo; P_ — Luc can
khong khi; P, — Luc can chuyen dong, F,—Luc
quan tinh; o — Géc ddc. Chap nhan mot sO gia
thiét nhu: bai toan dugc giai & dang mé hinh
phang, khao sat chuyén dong cia than xe nhu
mot chat diém co6 khéi lugong dat tai trong tdm
than xe; bé qua anh hudng cua luc can khong
khi. Ta co:

B =P +G.sina+mx (1)

Pé giai phuong trinh (1) sit dung dinh
Iy vé bién ddi dong ning cua hé théng dudi
dang vi phan trinh bay trong tai li¢u [1], 1ap
trinh tinh toan thu dugc cac két qua trén Hinh
6, 7.

Két qua tinh toan thu dugc chi ra ring
xe thiét ké dam bao chat luong dong luc hoc
chuyén dong nhu yéu cau vé tinh nang chién k¥
thuat cua xe.

D6 thi djc tinh kéo chuyén déng thing

0.642
0.58
0525

0.467
0.292
0.175

0.117

0.055]

0 585 117 175 233 292 35 408 467 525 583 42 T0
Vi wdcikavh)
Hinh 6. Dac tinh kéo chuyén dong thang xe
thiet ke

D¢ thj thay déi vin téc khi ting téc

60.57

5454

42.67
3657
0.4
247

13 N
/

&N

025 575 1012.51517.52022.52527.53032.53537.54042.545

Théd gian ting tSo t (1)

Hinh 7. Ddc tinh ting toc xe thiét ké
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*Khao sat dd ém diu chuyén dong

Khao sat 6 ém diu chuyén dong cia xe
thiét ké nham danh gia anh hudng ciia dao dong
dén cac thanh vién kip xe va trang thiét bi lap
trén xe.

Mo hinh khao sat dao dong thang ding
cta xe thé hién trén Hinh 8.

Hinh 8. Mé hinh khdo sdt dao déng thang dirng
cua xe thiet ke

H¢ phuong trinh vi phan md tad dao
dong gdm 3 phuong trinh (2), (3), (4):

X =Wt )

m =B (1,7,)6, 3)

1= 3B (5. 4)1, @
=

Trong do: m_— Khéi lwong phan treo;

Z - Giatbc thang dung phan treo; I -Mdmen
quan tinh khi lugng phan treo trong mat phang

doc di qua truc ngang than xe; ¢ - Gia toc goc
doc cua than xe; P, — Hop luc tac dung tir phan
tir dan hoi va glam chan ctia banh ti th j 1én
than xe.

Gidi h¢ phuong trinh vi phan, ta thu
dugc cac thong sd nhu gia tdc, van téc va
chuyén dich cua than xe, xay dung duoc dat
tinh tan s6 bién do.

2

I I

—— phi-max
z-max

— giatoc-Ix []

o
o
=

8

&

B 8

BIEN DO DAQ DONG CUONG BUC CUA THAN XE
o =}
2 £

0

=
0 2 4 6 8 10 12 14 16 18 20
VAN TOC CHUYEN DONG CUA XE [m/s]

Hinh 9. Pac tinh tan s6 bién do dao dong tai trong
tam than xe

Bién d¢ 16n nhat z =0. O63m tai toc
doV=16.2 km/h Két qua khao sat nam trong
gia tri cho phép vé bién d6 dao dong thang dimg
lorn nhét cta xe [1], trong qua trinh khai thac xe
can lwu ¥ tranh ving toc do chuyen dong cua xe
gan véi ving cong hudng trén do thi dic tinh
tan so bién do.

4. KET LUAN

Bai bao da xdy dung tinh ning chién
ky thuat cua xe thiét ké, phan tich lga chon
phuong an b tri chung, lya chon c4u hinh xe,
thiét ké 3D cac cum hé théng chinh cua xe.
Tinh toan thiét ké vo giap va céc tinh toan kiém
nghiém chat luong dong luc hoc cua xe theo
phuong 4n thiét ké. Két qua tinh toan khang
dinh ban thiét ké bd tri chung dap tng dugc
cac tinh nang chién ky thuat dit ra. Huéng phat
trién tiép theo 1a tiép tuc tinh toan thét ké timg
cum hé théng co ban cua xe, thyc nghiém kiém
chimg céc ndi dung thiét ké, tinh toan kha ning
boi nudc cla xe.
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