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Tom tat

Qudn doi ta dang dwoc trang bi mét s xe thiét
gidp xich nhuw xe chién dau bé binh BMP-1, BMP-
2, M-113,... Trong qud trinh khai thdc, sir dung,
tinh trang ky thudt cua trang bi déu da xuong cdp,
cong tac bao dam ky thugt gap nhiéu khé khan do
khan hiém vdr tur phy tung. Vi vdy viéc nghién cuu
san xudt vdt tw hodc cum hé thong twong dong
dé thay thé la nhu cdu cdp thiét. Bai b4o nay tdp
trung trinh bay phicong dn thay thé déng co
nguyén ban YT/7-20 trén xe BMP-1 bang déng co
méi, c6 san trén thi truwong, cu thé la dong co
DOOSAN DL-08. Ngi dung chinh gom: gidi phap
két cdu lap dat déng co méi, tinh toan kiém
nghiém lai phirong dn thay thé dong co.

Tir khoa: Xe thiét gidp, dong co, két cdu, dong luc
hoc.

Abstract

Our army is equipped with a number of chained
armored vehicles such as infantry fighting
vehicles BMP-1, BMP-2, M-113,... In the process
of exploitation and use, the technical condition of
the equipment has deteriorated, and technical
assurance has encountered many difficulties due
to the scarcity of spare parts. Therefore, the
research and production of equivalent materials
or systems for replacement is an urgent need. This
article focuses on presenting a plan to replace the
original YT]]-20 engine on the BMP-1 with a new,
commercially available engine, specifically the
DOOSAN DL-08 engine. The main content
includes: structural solution to install a new
engine, calculation and re-testing of the engine
replacement plan.

Keywords: Armored vehicle, engine, structure,
dynamics.

1. Mé dau

Pong co 1a ngudn cung cip luc kéo gitp cho xe
chuyén dong. Cac thong sé cua dong co anh huéng
truc tiép dén dong luc hoc chuyén dong cua xe. Xe
chién d4u b binh BMP-1 ciia quan doi ta sir dung
dong co YTJI-20 do Nga san xuat, hién da 15i thoi va
c6 thoi gian khai thac, sir dung dai dan dén xudng cip
nghiém trong. Vi vay viéc thay thé dong co nay 1a hét
sirc cap thiét.

Bdng 1. So sanh cac thong sé dpng co' YT/I-20 va
DOOSAN DL-08 [2]

. bong co
. . DPong co
Thoéng so xe DOOSAN
YTA-20
DL-08
2 . Diezel, 4
Kiéu dong co Diezel, 4 ky o
ky, tang ap
S6 lwong, bd tri xi lanh 6, chit V 6, chix |
Cong sudt I6n nhit
225 250
(KW)
Trong luong kho (kg) 665 836
1183 x
Kich thudc bao cta | 791 x 1150 x 918 x
dong co (mm) DxRxC 742
1161
Mémen xodn 16n nhét
1000 1323
(N.m)
Sb vong quay & cong
sudt  16n  nhat 2600 2200
(vong/phat)
S6 vé 16n nhét
0‘ vong (,]uay 6n nha 2850 2420
(vong/phat)
S6 vé ho nhat
o‘ vong clluay nho nha 200 600
(vong/phat)

D3 c6 nhidu cong trinh nghién ctu vé thay thé
ddng co trén xe quan sy nhung da phan Ia xe thiét giap
16p [1], chua ¢6 nghién ciru ddi véi xe thiét gidp xich.
Bai bao nay trinh bay nghién ciru vé phuong an thay
dong co VTJI-20 trén xe thiét giap xich bang dong co
méi DOOSAN DL-08, do Han Québc san xut, d& dang
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c6 thé dat mua. Hai dong co c6 kich thude, cong sudt
va md men xoin khic nhau nén can phai thiét ké, tinh
toan phuong an lép dat va khao sat lai dong lyc hoc
chuyén dong ciia xe. Céc thong sé chinh cta dong co
VTI-20 va dong co thay thé (DOOSAN DL-08) dugc
md ta trong Bang 1 & trén.
2. Phwong 4n lap dit dong co DOOSAN DL-08
Pong co cii VTII-20 duoc thiét ké gdm 6 xi lanh,
bé tri hinh chi V, c6 kich thudc DXRxC 12 791 x 1150
x 742 (mm). Trong khi d6, dong co méi DOOSAN
DL-08 dugc thiét ké gom 6 xi lanh, bé tri hinh chit I,
¢6 kich thuéc DxRxC la 1183 x 918 x 1161 (mm)
(Hinh 1). Do d6 can phai dua ra phwong an lip dat
dong co phu hop [2].

Hinh 1. Kich thuéc thuc té djng co DOOSAN DL-08

Khi thay thé dong co, van phai uu tién giit khoang
cach va dam bao tinh ddng truc gitra truc khuyu cua
dong co va truc cha dong caa Ly hop chinh. T dé
méi xac dinh nhing thay ddi & vi tri khéc, cu thé vé
giai phéap két cdu nhu sau:

bong co DOOSAN DL-08 dai hon dong co trén
xe nguyén ban 392mm nén can bé tri thém khoang
khong tuong tng ¢ phia sau dong co cii (Hinh 2).

Hinh 2. Kich thwéc theo chiéu dai thuc té khi ldp
dgng co DOOSAN DL-08

Dé xac dinh nhiing thay di vé chiéu cao, iy méc
la duong tam truc. Cuy thé, khoang céch tir tam truc
khuyu dén day cac te dong co DOOSAN DL-08 12 436
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mm, vira cham dén san xe. Khoang cach tir tam truc
khuyu dén diém trén cling ciia dong co DOOSAN DL-
08 la 725mm, luc nay dong co cham tim thiét gidp
bén trén. Vi vay, can phai nang do cao cia mat trén
than xe thém 150mm dé dam bao cho dong co nam
gon bén trong. Téng chiéu cao than xe bay gio s& la
1374mm, d3 bao gdm ca chiéu day 16p giap dwoc thé
hién trong Hinh 3.

Hinh 3. Kich thwéc theo chiéu cao theec té khi ldp
déng co DOOSAN DL-08

Pong co DOOSAN DL-08 rong nhé hon déng co
cii 1a 232 mm nén khi lip dat dong co méi s& khong
gay ra nhiing tac dong lén két cau than xe ma con tao
ra khoang tréng 2 bén, c6 thé tan dung dé bé tri cac
thiét bi khéc.

Nhom téc gia giir nguyén hé théng truyén luc
gidng nhu cuia xe nguyén ban dé khao sat dong luc hoc
chuyén dong thang, tir d6 c6 thé so sanh, dua ra danh
gia vé chét lugng dong luc hoc chuyén dong cua xe
trudc va sau khi thay thé dong co [3].

Hinh 4. M6 phéng 3D sau khi lip djng co DOOSAN
DL-08 trén phan mém Solidworks

3. Khio sat dong luc hoc chuyén déng thing

bong co YTI-20 va dong co DOOSAN DL-08 ¢
cong suat, md men xoin va sé vong quay khac nhau
(Bang 1) nén can phai khao sat lai dong luc hoc
chuyén dong cua xe. Bai bdo s dung phin mém
Mathcad dé hd trg cho viéc tinh toan.
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M@ hinh khao sat dong luc hoc chuyén dong thang
cua xe thé hién trén Hinh 5 [4].

Hinh 5. M& hinh khdo sdt déng luc hoc chuyén dgng
théng

Trong do6: G - Trong lugng xe; N - Phan luc phap
tuyén; Px- Luc kéo; P, - Luc can khdng khi; P - Lyc
can chuyén dong; o - Goc déc; MX - Luc quén tinh

Phuong trinh vi phan chuyén dong cua xe:

P =P, +G.sina+mX 1)

Str dung cdng thic thyc nghiém Lay-Déc-Man dé
xay dung db thi dic tinh ngoai dong co trén Hinh 6

[4].

Dic tinh ngoai cia dong co

e

Cong sudlt (KW, Mo men (KNm/10)
I
=3

600 760 920 1080 1240 1400 1560 1720 1850 2040 2200
nj

S8 vong quay TK déng co (vong/phit)

Hinh 6. Ddc tinh ngoai dpng co DOOSAN DL-08

Vian tdc & cac vong quay cia dong co rng Véi ting
tay so:
0,377.r4.n
—_— )

ItIi

Vi =

Trong d6: n 1a sb vong quay cua truc khuyu,
(v/ph); rcq 1a ban kinh banh sao chii dong, (m); ivi la ty
sO truyén cua hé thong truyén lyc & tay sé thir i va

bang:
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©)

Véi: ini 12 ty s6 truyén ctia hop sb ¢ tay s6 thi i,

iti = ini.igv-itdc

iqv 12 ty 86 truyén cua co cdu quay vong, & day xét iq
=1, i 12 ty s0 truyén cua truyén dong canh, e = 5,5.
Luc kéo don vi trén banh sao cha dong:

£, = 3.6:N7,
GV,

(4)

Trong d6: 77, 12 hiéu suat cua hé thong truyén

luc,

Ty = 77nm1'771rm2 (%)

Véi: 17, 1a higu suat banh ring nén, 77, =0,97;

n, la hiéu suit banh rang try, 77, =0,98; my la s
cip banh rang nén, m; = 1; m 1a s6 cap banh ring
tru, my; = 3;

Hiéu suat cua bo dan tién xich:

1, =0, 95-fi (0,013+0,0000013v,%) (6)

cd

Luc kéo don vi cua xe:

fd = fcd '77x (7)

Két qua dua ra dugc dd thi dac tinh kéo chuyén
dong thang cua xe trudc va sau khi thay thé dong co
thé hién trén Hinh 7.

D4 thi dac tinh kéo chuyén dong thing D6 thi dac tinh kéo chuyén dong thing

Vam tcgmy Vin et

Hinh 7. Pic tinh kéo chuyén déng thing cria xe
nguyén bdn (bén trdi) va xe di dwoc thay thé dong co
(bén phai)

Khi xe khéi hanh, qua trinh ting tdc tai tay s6 do
s€ duoc chia thanh ba giai doan:
Giai doan tang toc thir nhat: Tur thoi diém khoi
dong xe bat dau chuyén dong dén khi van toc goc phan
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chii dong va bi dong cua ly hop chinh bang nhau [4].
Gia toc cua xe ¢ giai doan tang toc thir nhat:
] ~ o
Xl_ (ﬂfdmﬁx fc) ()
50

Trong d6: X, 12 gia téc ting téc & giai doan tha
nhat; famax 12 luc kéo don vi 16n nhat cua xe tang o tay
s6 khai hanh; &' 1a he s6 tang khéi lugng gia dinh khi
ly hop chinh ma; B 1a hé sé du trit caa ly hop; f. 13 hé
s6 can tong cong cua duong.

Van toc chuyén dong cua xe trong giai doan thir
nhit duge xac dinh:

v, =3, 6X% t 9)

Trong d06: t1 la gia tri thoi gian tac thoi & giai doan
thir nhat.

Giai doan tang toc thir hai: Tir thoi diém két thlic
su truot cac dia ma sat ciia ly hop chinh dén khi dat s6
vong quay tinh todn cua dong co [4].

Gia téc ¢ giai doan tang tbc thi hai:

g 90 _ 10
% =2(1,-1,) (10

Van téc xe ¢ cudi doan thu nhit xac dinh qua biéu
thuec:

vV, =V, +3,6.X,.1, (11)

Trong dé: vy 12 van tdc xe & cudi giai doan thir hai
& s6 vong quay tinh toan cua dong co ny, t2 1a gié tri
thoi gian tac thoi ¢ giai doan thir hai.

Giai doan tang toc thir ba: Tir thoi diém cit ly hop
chinh sau khi dat s6 vong quay tinh toan cia dong co
nn dén khi dong ly hop dé chuyén sang sé tiép theo
[4].

Gia téc cua xe ting & giai doan thir ba:

%, =—f, 3 (12)

Trén co s d6, van tc xe ¢ giai doan thir ba xac
dinh theo biéu thuc:

Vv, =V, —3,6.%:t, (13)

O déay v2 1a van téc xe ¢ cudi giai doan thir hai ¢
s6 vong quay tinh ton cua dong co ny, t3 1a gia tri thoi
gian tuc thoi ¢ giai doan tha ba.

Qua4 trinh tang téc & sé truyén tiép theo xay ra
twong ty nhu da trinh bay & trén chi khac Ia trong
tuong hop nay ¢ giai doan thir nhat cac chi tiét bi dong
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cua ly hop ngay tir dau da quay véi van tdc goc ung
VGi van toc vz cua xe ¢ cudi giai doan tang tdc thir ba
& s truyén truéc [4].

Van téc cia xe ¢ giai doan thir nhat ¢ s6 truyén
tiép theo duoc x4c dinh bang phuong trinh:

V' =V, +3,6.Xt (14)

Két qua dua ra dugc do thi tang téc chuyén dong
thing cuia xe truéc va sau khi thay thé dong co thé hién

D6 thi thay déi van téc khi ting t6c Dé thi thay déi van t6c khi tang 16c

o -

65 —

=

P

A .

0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 5

Thes gian tang 16 1(5) Tho gian ting 6 1 (5)

Hinh 8. Ddc tinh ting téc xe nguyén bdn (bén trai) va
xe di dwoc thay thé dgng co (bén phii)

trén Hinh 8.
Tu biéu thirc van tdc:
ds
V=—o (15)
dt
Nén ta c6: dS=v.dt

Tir d6 quang dudng xe ting di dwoc tir khi bit dau
tang toc dén khi dat duoc van tc nao d6 sé la:

ty
5= jt vdt (16)

Trong d6: S 1a quing duong, to la thoi gian bat dau

Dé thi quing duimg ting téc D6 thi quing dudmg ting t6c

444444444444

0 3 6 9 12 15 18 21 24 27 30

0 3 6 9 12 15 1§ 21 24 27 30

Thoi gian ting t6c t s) Then gian ting 16 t(s)

Hinh 9. Pé thi quing dwong ting t6c xe nguyén ban
(bén trdi) va xe di dwgc thay thé dpng co' (bén phii)
di chuyén, t, 1a thoi gian két thac di chuyén.
Két qua khao sat dong luc hoc chi ra rang xe thiét
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giap xich sau khi thay thé dong co DOOSAN DL-08
c6 su thay doi vé: van tdc tdi da, vurgt géc déc 1on nhat,
thoi gian va quang dudng tang toc. Cu thé dugc thé

Bdng 2. So sanh thong sé ddnh gid chat lweng
dgng luc hgc khi xe khi s dung dong co YT/1-20
va DOOSAN DL-08

bong Pong co
Théng s6 xe co DOOSAN
VTO-20 | DL-08

Van téc I6n nhat (km/h) 64,4 54,5
Vugt géc dbe 16n nhit (°) 30 345
Thoi glar} tang toc dén khi 225 213
dat van téc 50 km/h (s)
Qu.ang duo*nfg tang toc den 319 281
khi dat van toc 50 km/h (m)

hién trong Bang 4.
4. Két luan

Bai bao d4 phan tich, lya chon phwong an lp dat
dong co DOOSAN DL-08 thay thé cho dong co YT/I-
20 trén xe thiét giap xich, dong thoi khao séat chat
lwong dong luc hoc chuyén dong thing cua xe thiét
giap xich sau khi thay thé dong co.

Do dong co DOOSAN DL-08 c6 kiéu déang, kich
thuac khac voi dong co nguyén ban nén bai bao da
dua ra giai phap vé két cdu dé c6 thé b tri va lap dat
déng co mai.

Bai béo khao sat chat lugng dong luc hoc chuyén
dong thang cua xe trudc va sau khi thay thé dong co
va dua ra db thi dé c6 thé so sdnh mot céch truc quan.
Két qua cho thdy: Van téc téi da cua xe giam tir
64,4km/h xudng con 54,5km/h, luc kéo don vi & cac
s6 truyén I6n hon so véi xe nguyén ban, kha niang vuot
déc tang 1én, thoi gian va quing duong ting toc dat
van toc yéu cau nho hon khi str dung dong co cil.

O bai bao nay, tat ca nhiing tinh toan déu trén co
s6 hé thdng truyén luc cii, can tiép tuc nghién ciu va
cai tién he thong truyén luc dé xe c6 kha niang co dong
tuong duong hoac hon xe nguyén ban.
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