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TOM TAT

Hién nay, quén déi ta dd nghién ciru thiét ké, ché tao thanh céng mau xe thiét giap xich va
da tién hanh thir nghiém. Bén canh két qua thir nghiém, can thiét phdi ¢é nhitng tinh todn, khdo sdt
kha nang lam viéc cua cac cum hé thdng va cia xe dé doi chung nham hoan thién thiét ké, hoan
thién céng nghé ché tao va xdy dwng tinh nang chién ky thudt phit hop. Bai bdo trinh bay két qua
khdo sat dong liec hoc chuyén dong thang Iy thuyét va so sanh khd néing tang toc Iy thuyét véi thiee

té dé danh gia chat luwong dong luc hoc cua xe theo phwong dan thiét ké, ché tao da thuc hién.
Tir khéa: Xe thiét gidp; Péng liee hoc; Tang toc.
ABSTRACT

Currently, our army has successfully researched, designed, manufactured a tracked armored
vehicle model and has conducted testing. In addition to the testing results, it is necessary to have
calculations and surveys of the working capacity of the system clusters and the vehicle for comparison
in order to perfect the design, perfect the manufacturing technology and build appropriate technical
features. The article presents the results of the theoretical straight motion dynamics survey and
compares the theoretical acceleration capacity with reality to evaluate the dynamic quality of the

vehicle according to the design and manufacturing plan that has been implemented.
Keywords: Armored vehicle; Dynamics; Acceleration.
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1. TONG QUAN

Xe thiét giap xich do Tong cuc Cong
nghiép qubc phong (CNQP) thiét ké, ché tao
1a xe thiét giap chay béng xich, boc thép, xe co
hoa lyc manh, kha nang co dong cao trén cac
dia hinh phuc tap, kha nang bao vé tdt, dugc st
dung trong chién du hiép dong binh chung cta
quan dai ta.

Bai béo dua ra co sé 1y thuyét sau do
khao sat dong luc hoc chuyén dong thang ly
thuyét gom dic tinh kéo 1y thuyét va tinh ning
tang toc theo 1y thuyét cuia xe thiét giap xich san
xuét tai Viét Nam, sau do so sanh véi két qua
thuc té xe chay dé dua ra cac nhan xét, danh gia
vé chat luong dong luc hoc cua xe da thiét ké,
ché tao.

Trong do, dac tinh kéo cua xe thé hién:
Ung véi mbi loai dudng cho trude, xe cd thé
chuyén dong phii hop véi tay sd nao va vén toc
16n nhat ma xe c6 thé dat duge & tay s6 do 1a
bao nhiéu; Géc ddc 16n nhit ma xe c6 thé khic
phuc duoc o tde do va tay s6 da cho; Xac dinh
duoc luc kéo modc ma xe co thé kéo duoc & toe
d6 va tay s6 di cho; Danh gia dugc viéc phan
chia ty s6 truyén & tay s6 thip nhét va cao nhat
¢6 hop 1y hay khong. Con tinh ning ting tdc
danh gia kha ning tang tdc thong qua gia tdc
khi tang tc, thoi gian ting toc va d6 dai quing
duong ting toc.

Hinh 1. Xe thiét giap xich do Tong cuc CNOP thiét
ké va ché tao tai Viét Nam

2. KHAO SAT PQONG LUC HQC CHUYEN
PONG THANG LY THUYET

Dé co thé tinh toan, khao sat dong luc
hoc chuyén dong thang cua xe, ta can co cac

thong s dau vao, cu thé trong Bang 1.

Bdng 1. Théng s6 dau vao

Théng sb xe S6 liéu

Cong suat 1on nhat cta dong co 295
(KW)
Momen xoan 16n nhat cua dong co 1000
(N.m)
S6 vong quay cuia dong co & cong 2600
suat l6n nhat (vg/phut)
S6 vong quay 16n nhét ciia dong co

, 2850
(vg/phut)
Sb vong quay nho nhét cia dong co

, 700
(vg/phut)
Ty s6 truyén sd 525
Ty sb truyén s6 I 2,842
Ty s6 truyén s 111 1,912
Ty sb truyén s IV 1,284
Ty s6 truyén sé V 0,858

M6 hinh khao sat dong luc hoc chuyén
dong thang ciia xe thé hién trén Hinh 2 [1].

Hinh 2. M6 hinh khao sat dong luc hoc chuyén
dong thang.
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Trong do6: G - Trong luong xe; N - Phan
luc phap tuyén; P - Luc kép; P_ - Luc cin
kl}éng khi; P.- Luc can chuyén dong; a - Goc
doc; mX - Lyc quan tinh.

Phuong trinh vi phan chuyén dong cua xe:

F, =P +Gsina+mi (1)

Str dung cong thuc thuc nghiém Lay-
DPéc-Man dé xay dung dd thi dac tinh ngoai
dong co trén Hinh 3 [1].
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Hinh 3. Dac tinh ngoai dong co YT/ -20

* X4c dinh dic tinh kéo chuyén dong thing
cuia xe:

bac tinh kéo chuyen dong thang cua xe
phu thudc vao cac yéu td:

- Bac tinh ngoai cua dong co;

- S6 lwong sd truyén cta hop sd va cac
ty s6 truyén ctia no;

- Ty s6 truyén hé thong truyén luc cta

X€;
- Higu suat ctia hé thong truyen lyc (1,);
- Hiéu suat truyeén dong xich (1 );
- Toc do chuyén dong 16n nhat cua xe
(Vmax);

- Toc do chuyén dong l6n nhat cua so

truyén thir i (Vlmax)
- Khéi luong xe (G);
- Ban kinh banh sao chu dong (r_).

Van toc ¢ cac vong quay cua dong co
ung voi tung tay so:

0.377r .m
v = ——=& (2)

1 T
[

Trong d6: n 1a sd vong quay cua truc
khuyu [v/ph] T la ]Dén kinh bér}h sao cbﬁ dong
[m], i,m la ty s tr}lyén cua hé thong truyén luc &
tay sO thir i va bang:

ltli - 1hi'lqv'ltdc (3)

Vei: i, 1a ty sO truyen cua hop sb o tay
s6 thir i 1, 1 la ty s6 truyen cua co ciu quay Vong,
o day xet 1qv =1,i, laty s6 truyén cua truyén
dong canh, i, = 5,5.

Luc kéo don vi trén banh sao chu dong:

3,6.N,.;1
f — 2 d*lil 4
cd G,I/l ( )
Trong do, n, 1a hi¢u sudt ctia hé thong
truyén luc:

n,=1,""n," (5)

Véi: m_1a hiéu suét banh rang nén, n_=
0 97 N, la hi¢u suét banh rang tru, n,=0 98 m
1a s6 cap banh ring noén, m =1;m,la s6 cip
banh rang try, m,= 3.

Hiéu suat cua bd dan tién xich:

7. =0,95——1(0,013+0,0000013v) (6)

cd

Luc kéo don vi cua xe:
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Jo =T, (7
Két qua dua ra duoc dd thi dic tinh kéo
chuyén dong thing cta xe trudc va sau khi thay

thé dong co thé hién trén Hinh 4.
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Hinh 4. Bdc tinh kéo chuyén dong thang ciia xe
* Gia thiét khi tinh toan tinh ning ting tdc:

Dé loai trir anh hudng ca tinh clia ngudi
14i thé hién khi dong ly hop chinh hodc cung cip
nhién liéu cho dong co, khi xay dung do thi ting
tdc, ngudi ta chap nhén cac gia thiét sau day:

- Viéc dong ly hop xay ra ttrc thoi;

- S6 vong quay tinh toan cta dong co &
thoi diém déng ly hop bang s vong quay & ché
do cong sut cuc dai, tl:rc lang;

- M6 men truyén qua khi ly hop dong
hoan toan khong thay doi gié tri khi cac dia ma
st bi truot va bang:

Mms - B'I\/Idmax
Trong d6: M, la m6 men xodn 16n
nhat cia dong co; B 1a hé so du trir cua ly hop.

- Trong qua trinh ly hop trugt, mé men
dong co coi nhu khong dbi va ludn bang M, .-

X

Khi xe khoi hanh, qué trinh ting tdc tai
tay s0 do s€ dugc chia thanh ba giai doan:

« Giai doan ting toc thtr nhat: Tir thoi
diém khoi xe bit ddu chuyén dong dén khi van
tbc goc phan chu dong va bi dong caa ly hop
chinh bang nhau [1].

Gia toc cua xe ¢ giai doan tdng toc thu
nhat:

X, :g‘(ﬂ‘fdmax _fc) (8)

Trong do: X, 1a gia téc ting toc & giE}i
doan thir nhat; g la Iuc kéo don vi lé’r} nhat
cﬁe} xe tdng & tay sO khoi hanh; 6 1a h¢ s6 tang
khoi lugng gia dinh khi ly hop chinh mé; B 1a
hé s6 du trir cua ly hop; f 1a he s6 can tong
cong cua duong.

Van toc chuyén dong cia xe trong giai
doan thir nhat dugc xac dinh:

v, =3,6.X, 1, 9)

Trong do, t, la gia tri thoi gian tc thoi
¢ giai doan thir nhat.

* Giai doan tang toc thtr hai: Tur thoi
diém két thuc sy truot cac dia ma sat cua ly hop

chinh dén khi dat s vong quay tinh toan cia
dong co [1].

Gia tc ¢ giai doan ting toc thir hai:

i, =§(fd - (10)

Van toc xe & cuoi doan thir nhat xac
dinh qua biéu thuc:

v, =V, +3,6.%,.1,

(11

Trong d6: v, la van toc xe & cudi giai
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doan thir hai & s6 vong quay tinh toan cua dong
co ng; t, 1a gia tri thoi gian tire thoi ¢ giai doan
thr hai.

« Giai doan ting tbc thir ba: Tir thoi
diém cit ly hop chinh sau khi dat sé vong quay
tinh toan cua dong co n dén khi déng ly hop dé
chuyén sang so tiép theo [1].

Gia toc cta xe ting & giai doan thir ba:

3 =—fc§ (12)

0
Trén co s& do, van toc xe ¢ giai doan
thir ba xac dinh theo biéu thirc:

v, =V, =3,6.%,1, (13)

O day, v,1a van tdc xe & cudi giai doan
thr hai ¢ s6 vong quay tinh toan cua dong co
n, t, 1a gia tri thoi gian tirc thoi ¢ giai doan tha
ba.

Qua trinh ting tdc & sb truyén tiép theo
xay ra tuwong ty nhu da trinh bay & trén, chi
khac 1a trong tuong hop nay, ¢ giai doan th
nhét cac chi tiét bi dong cta ly hop ngay tir dau
da quayrvc'ri vén tde goc ﬁpg V01 van téf: v, Cl}la
xe ¢ cuoi giai doan tang toc thur ba ¢ so truyén
trude [1].

Van toc cua xe & giai doan thu nhét &
s0 truyén tiép theo dugc xac dinh bang phuong
trinh:

V'i=v, +3,6.%" ¢ (14)

Két qua dua ra duoc dd thi ting tdc
chuyén dong thing cta xe trudc va sau khi thay
thé dong co thé hién trén Hinh 5.

T0 -

BO |

Van toc v[knvh]

o ‘-.:.'I ;:'IIJ _‘a’.l &0 5._'! 60
Thoi gian tang toc tfs]

Hinh 5. Pdc tinh ting toc xe

Két qua khao sat cho thdy: theo Iy
thuyét van tdc toi da xe dat duoc 1a 65,5 km/h
trong thoi gian 52s.

3. KHAQ SAT KHA NANG TANG TOC
THUC TE

* Piéu kién tién hanh do kha ning ting toc:

- Xe dam bao hoat dong tdt va diéu kién
ky thuat, an toan;

- Thiét bi thir nghiém phai dugc kiém
dinh va dam bao do tin cdy, sai s. Céc thiét bi
duoc dat viing chéc, 6n dinh nhung khong anh
hudng téi qué trinh thir nghiém va khong bi anh
huong cua cac yéu td chin dong bén ngoai;

- Nguoi tham gia thtr nghiém, st dung
thiét bi do phai dugc dao tao, huan luyén thanh
thao va da duoc cip ching chi.

* Thye hién viéc két ndi hé thong do, kiém tra
nhu trong Hinh 6:

+ M4y tinh nhung NI ¢cDAQ-9137 dugc
dit trén xe trong khoang chién du lam nhiém
vu nhan (qua cac modul NI 9220, NI 9402) va
xtr Iy dit liéu do thong qua phan mém.
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+ Sensor VGPS-200C (dugc cung cip
nguén dién mot chiéu 12V DC truc tiép tir dc-
quy trén xe) ang ten dat trén noc thap phéo xe
lam viéc theo nguyén ly dinh vi vé tinh, truc
tiép nhan, xtr 1y, hiéu chuan va chuyén doi tin
hiéu tir vé tinh thanh thong s6 do véi hai dang
tin hiéu 1a: Dang s6 (Digital) va dang twong tu
(Analog).

+ B¢ thu phat wifi FLC-830E lam viéc
theo nguyén 1y thu phat séng vo tuyén trong
dai tan sd: 2,412-2,462 GHz. Mot bo FLC-
830E dugc lap trén xe ciing may tinh nhiing NI
cDAQ-9137, mot bo dugc lap vao may tinh tai
ban chi huy. Qua trinh thi nghiém duoc diéu
khién tai ban chi huy ma khong can can bo thi
nghiém ngdi trén xe.

Sensor
/ VGPS-200C
—— | N\

NIcDAQ FLC
V19220, N1 8800 et _{ §30F
[ S

| Ban chi buy |

rrrari .7?7!/.??“

Hinh 6. So do két néi hé thong do

Thuc hién viéc khoi dong cac thiét bi,
Iwra chon cai dat cac tham so cho 1énh dé tien
hanh do theo thir tu sau:

- Kiém tra kha ning dam bao an toan
cho thiét bi trude khi cap nguon;

- Kiém tra cac gidc ndi (gidc ngudn, cap
tin hi¢u, gid lép dat Sensor VGPS-200C trén
thap phdo, giic ndi gitra Sensor VGPS-200C
vo1 may tinh nhing NI ¢cDAQ va gitra FLC-
830E v6i may tinh nhtng) phai dam bao chéc
chan, 6n dinh va tin cay;

- Kiém tra nhi¢t dg, d6 am moi trudng
va ghi luu;

- Bat cong tac nguén cua cDAQ, thuc
hién viéc hi¢u chuan thiét bi va thiét 1ap tham
s0 phu hop doi tugng can do:

+ Dai tan sd phén tich twong Ung véi
dai tan sb can do, kiém tra;

+ Chon kénh do phu hop;

+ Gia cong tin hiéu dé dua vao cDAQ
(khuyéch dai, loc, tuyén tinh hoa, v.v.).

* Két qua do tinh ning ting téc cua xe thuyc,
trén dia hinh 1a duong bé tong dugc thé hién
trén Hinh 7:

B thi thay ddl van wc khi tang tic

0 0 0 0 [
Thari o (%]

Hinh 7. D6 thi tinh ndng ting toc thuc té ciia xe

Két qua do thuc té cho thdy: xe khoi
hanh & sb 2 trén dudng bang dugc 1am tir bé
tong va dat van toc toi da 1a 65,2 km/h trong
thot gian 55s.

4. KET LUAN

Bai bao di khao sat chat luong dong luc
hoc chuyén dong thang cua xe thiét giap xich
theo 1y thuyét va tién hanh do kha ning tang toc
cla xe, tir d6 so sanh va dua ra nhan xét vé su
khac nhau cua tinh ning ting toc 1y thuyét véi
thuc té.

Két qua cho thdy, van tdc téi da theo 1y
thuyét dat 65,5 km/h, cao hon so véi van toc toi

da thuc té dat 65,2 km/h. Thoi gian tang toc dén ©
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van toc toi da 1y thuyét dat chi can 52s trong
khi thyc té 1a 55s. Nguyén nhan chinh 1a do khi Tai liéu tham khdo:

tinh toan ly thuyét cAn dit ra cac gia thiét, viée y

nay dan dén két qua s& co sai sb so voi thye  [1]. Lé Trung Diing, Nguyen Minh Tén, Cu Xuan
té. Ngoai ra, con c6 anh hudng ciia hiéu suat Phong, “Ly thuyet xe xich quan su”. Lan 1,
truyén luc, hiéu suét xich, cac thong s lién N,XB' Q';lén dfil nhz‘m%dénf ,Hé‘ ‘I‘\I@i’ 2023. o
quan dén diéu kién duong lam két qua do ting [2). Binh ching Tang thict gidp, “Cau tao va si

2 : < o A d hién dau bé binh BMP-1". NXB.
toc thuc t€ cua xe thap hon so v6i tinh toan ly Qlﬁ‘i gziiﬁgz d;lu ) 0003 m

thuy¢t. < [3]. Vit Qubc Bao, “Cadu tao xe ting — Tdp 4. Hoc
vién K¥ thudt quan sy, Ha Noi, 2003.

Ngay nhén bai: 09/9/2025 [4]. Nguyén Phung Quang, “MatLab & Simulink”.

Ngay phan bién: 24/9/2025 NXB. Khoa hoc K§¥ thuét, Ha Noi, 2004.
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