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TOM TAT

Trong bai bdo nay, nhém tdc gid trinh bay két qua nghién civu phwong phdp xdy dung mé
hinh mo phong mot ) thong $6 dong hoc va dong luc hoc cua xe o t6 dién khi van hanh theo trinh
diéu khién chuan FTP-75. M6 hinh dwoc xdy dung diwa trén cdc phirong phdp can bang lwc sir dung
Ién xe, bao gom liwc can, lyc can khi dong, lwc can gié va lyc quan tinh. Tir cdc théng s6 ky thudt
ciia xe, dai lwong nhuw vdn toc, gia toc, luc kéo, cong ndng déng co va ning heong tiéu thu dwoc xdc
dinh theo thoi gian. Trinh diéu khién FTP-75 dwoc sir dung lam dau vao dir liéu cho qud trinh mo
phong phan anh hoat dong trong do thi. Ket qua mé phong cho thdy sw bién doi ciia cdc thong sé
dong hoc va dong liwc hoc ciia xe trong sudt qud trinh ldi xe, dong thoi cho phép danh gia kha nang
ddp iing ciia hé théng truyén dong dién trong cdc diéu kién tang toc do, giam toc do va vin hanh on
dinh. Két qua tinh todn mét phan cung cdp co sé nghién cieu Iy thuyét cho céng viéc phan tich hiéu
sudt va téi wu hoéa hé théng truyén dong cua xe 0 to dién trong diéu kién khai thac thuc té. Noi dung
nghién cibu ¢6 thé sir dung trong viéc ho tro gidng day, hoc tdp, nghién ciru khoa hoc va ndng cao
chat lwong ddo tao ciia cdn bg va giang vién trong nganh cong nghé ky thudt 6 0 t0 tai Truong Dai
hoc Céng nghiép Qudng Ninh ciing nhw cdc trieong khoi ky thudt trén toan quéc.

Tir khoa: Chat lwong dao tao; Mo phong 56, Dong hoc; Dong luc hoc,; Xe o t6 dién; Trinh
diéu khiéen chuan FTP-75; Truong Dai hoc Cong nghiép Quang Ninh.

ABSTRACT

In this paper, the authors present the research results on the development of a simulation
model for several kinematic and dynamic parameters of an electric vehicle operating under the
standard FTP-75 driving cycle. The model is established based on the force balance acting on the
vehicle, including rolling resistance, aerodynamic drag, and inertial force. Based on the vehicle's
technical specifications, parameters such as velocity, acceleration, tractive force, motor power, and
energy consumption are determined as functions of time. The FTP-75 driving cycle is employed
as the input for the simulation process to represent vehicle operation under typical urban driving
conditions. The simulation results illustrate the variation of the vehicle's kinematic and dynamic
parameters throughout the driving process and enable the evaluation of the response capability of the
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electric powertrain system under acceleration, deceleration, and steady-state operating conditions.
The obtained results provide a theoretical basis for analyzing performance and optimizing the
electric vehicle powertrain system under practical operating conditions. Furthermore, the research
findings can support teaching, learning, and scientific research activities, thereby contributing to the
improvement of training quality for lecturers and researchers in automotive engineering technology
at Quang Ninh University of Industry, as well as other technical universities nationwide.

Keywords: Training quality; Numerical simulation; Kinematics; Dynamics, Electric
vehicle; FTP-75 driving cycle; Quang Ninh University of Industry.

1. PAT VAN PE

Trong nhitng ndm gan day, nganh cong
nghiép 6 t6 dang chimg minh su chuyén dich
manh mé tir cac phuong tién st dung dong co
dbt trong cac phuong tién chay dién giam thiéu
6 nhiém moi truong va phu thudc vao nhién
liéu hoa thach. Xe 6 t6 mang lai nhiéu vu diém
nhu hiéu suit cao, kha nang diéu khién hoat
dong va kha nang phat thai khi doc hai gan
nhu khong c6. Tai Viét Nam, hang VinFast da
gi6i thidu nhiéu miu xe dién, trong d6 VFe34
la mot trong nhitng dong xe di¢n thuong mai
dau tién duoc phat trién cho thi trudng trong
nude. Cong viéc nghién ctru déc tinh van hanh
cua céc loai xe nay c6 y nghia quan trong trong
viéc danh gia hiéu suat va kha ning dap ung
ctia xe. Trong qué trinh thiét ké va phat trién
xe, phuong phap mo phdng dong vai tro quan
trong. Thong qua mé hinh toan hoc, cac nha
nghién ctru cé thé mong doi cac dac tinh van
hanh cta phuong tién tién ich ma khong cin
tién hanh nhiéu thir nghiém thyc té gia ca phai
chang. M6 phong dong luc hoc cho phép danh
gia cac thong s6 nhu luc kéo dai, cong suat, te
d¢ va tiéu thu nang lugng trong nhiéu diéu kién
van hanh khac.

Mot trong nhirng yéu tb quan trong khi
mo phong xe 13 chu trinh 1ai xe. Trinh diéu khién
chuan duoc xdy dung dé xay dung mo phong
hoat dong thuc té ctia phuong tién trén duong.
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Chu trinh FTP-75 1a mot trong nhiing trinh diéu
khién pho bién duoc st dung dé danh gia nang
lwong tiéu thy va phat thai ctia xe trong diéu
kién giao thong do thi. Muc ti€u cua nghién ctru
nay la xay dung mo6 hinh mo6 phong mé phdong
dong hoc va dong luc hoc cua xe di¢n VFe34
khi van hanh theo chuong trinh FTP-75, tir do
phan tich bién thién cua cac thong tin.

Dé giai quyét van dé trén, viéc Gmg dung
phan mém Matlab-Simulink mé phéng dong
hoc va dong luc hoc 6 t6 dién gitp ta c6 dugc
phuong phép tinh toan véi két qua nhanh hon
va chinh x4c hon, giup tdi wu héa cac két qua
thir nghiém, danh gia dugc anh hudng gitra cac
thong s6 dau vao voi thong sé dau ra, qua do
tim dwoc gid tri tdi wu phu hop nhit. Chuong
trinh 14p trinh ciing ¢ thé dung dé kiém nghiém
cho nhiéu loai xe khac nhau.

2. NOI DUNG NGHIEN CcUU

2.1. M hinh thuét toan cac thong s6 dong
hoc va dong luc hoc cia xe 0 to dién [1]; [5]

biéu kién xe chuyén dong duoc luc kéo
16m hon hodc can bang vai tong luc can (hinh 1,

hinh 2)

FkéozFi+Fa+Fr (1)
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Input (0 to 100%) 85kWh Battery
= = =
i ' » Asrodynamic Orag
—
Wheels ’ Brushed DC Motor

Rollng Resistance Rollng Resitance

Phuong trinh dong lwe hoc phuong
doc:
Fkéo = ZFcan = Fi+ Fa +Fr

Hinh 1. Xac dinh lyc kéo

R T: Torque Produced by the Motor

L: Distance from center of rotation

T
Fr=74Gr

F: Resultant force
G,: Gear ratio

Hinh 2. Luc kéo tac dung lén banh xe chu dong

Céc banh xe chuyén d6i mo men xodn
do dong co tao ra thanh lyc tinh tién nhd ma sat
tao ra boi lép cua chung. Luc nay dugc biéu thi
bang cong thirc:

F,=1.G, )

T: M6 men xoan cta dong co (N.m); R:
Ban kinh banh xe chu dong R = 48/2 = 24cm,
R =0,24m; G: Ty s6 truyén cua hop s, G =
9,73.

Fe=g6r=3z 3
a. Lwc can khi dong hoc
Faero - 1/chjdlAF (Vx + \]wind)2 (4)

p: Mat d6 khong khi, thuong dugc chon
bang 1 225kgm ~; C,: H¢ s0 can gi6, thuong
dugc chon bang 0, 24 A_: Dién tich mat trudc
cua xe, A = 2,3m?; VX— x: Van toc theo chiéu
doc C}ia xe; V. - Van tde c@a gi6 (m/s), chon
van toc gio V. = 0. Thay so vao (4), ta co:

F_=03381.v2 (5)

aero

b. Luc cin lan

Hau qua cua ton that co hoc do sy bién
dang cua 10p xe khi ti€p xtic véi mat dat:

F =m.C_.g.cosa (6)

o: Goc dbc, chon o = 0; C.: H¢ sd can
lan, xét lop xe kho va duong nhu’a chon C =
0,02; m;: Tong khéi luong ciia xe, m = 2108kg,
g: Hang s6 hap dan, g=9,81 m/s?; Thay sO vao
(6), ta duogc:

F =2108.0,02.9,81 = 413 (N) (7)
¢. Lwe can quan tinh

Xac dinh theo biéu thuc:

F = m.j.0, (3)

J Gia toc cua xe; 0. He s6 anh huong
cua ty s truyén, 6, = 1,05 + 0,0015 (G,)>. Thay

s6 vao (8), ta duorc

F =mj.5,=2108,j(1,05+0,0015.8,63%)
F,=2513.J (N) 9)

d. Pién ap cia Pin dién

Pin cta Tesla Model S dugc ghép boi
7.104 cell pin ma 18650 gébm 16 modul mdi
module gém 444 cell c¢6 kha ning luu trit 1én
té1 85kWh. Dién 4p danh dinh cua Pin V = 346
V (hinh 3).

Hinh 3. Pin Lithium-Ion [5]
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e. Pong co dién

Tesla Model S sir dung dong co dong
bd nam cham vinh ctru ba pha xoay chiéu bon
cuc, dé tinh toan diéu khién dong co nay tuong
dbi phire tap. Nén dé don gian, ching ta s& st
dung dong co DC ¢6 chdi than ma ching ta s&
biéu dién toan hoc sao cho phu hop véi dong co
Tesla nhét co thé.

M0 hinh toan hoc dong co DC (hinh 4).

v‘[ EMF

Hinh 4. M6 hinh dong co dién 1 chiéu

V=1().R+ L+ E(t) (10)

M6 men xoan cua dong co dién mot chicu:

T(t) = K .I(t) (11)
Vi, K 1a hang s6 m6 men xoédn ciia
dong co xéc dinh céc dac tinh ché tao ctua nd.

Hiéu dién thé roi trén dong co dugc xac
dinh b1 cong thuc:

E(t) = K_.o(t) (12)

Vi, K 1a hang sb dong co, w(t) 1a toe
dd quay cua dong co (rad/s). Viét lai phuong
trinh (10), ta c6:

V=1().R+ L5+ K,.0(t) (13)
Rut di/dt, ta co:

di _ V-It) R—Ke.olt)

<= (14)
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Bdng 1. Tong hop cdc théng s6 va mé hinh thudt

toan [5]
TT Théng s6 co ban | Thuit toan tinh cac
cua dong co gia tri
1 | Bién tréd cuon day | R =5.3. 107 (ohm)
2 Dién cam L =493.10° (Herry)
3 | Hangsodongco | K =0,12 Vs/rad.E
4 K, K= 0,25 Nm/Amp
5 | Luc kéo tir dong co F =40.5.T.0,7
6 Luc can lan F =413 (N)
7 Luc can khi dong F —03381.
hQC aero
8 | Luc can quan tinh F =2513J
. 40.3.T.0,7=413 +
? PT lyc kéo 0.3381.V2 +2513.]
10 PT hl'C kéo 1_:= 0.7.40.5 !'—:-1;1133—: I3BL 1=
11 PT md men T(t) = 0,25.1(t)
12 PT dl/dt ﬂ — ¥F—rltl.5.3 LD_R_—--ID 12 (1)
dt 493.10 ‘

2.2. Xay dung chwong trinh mé phéong dong
Iwe trén Matlab-Simulink [3]

Bdng 2. Théng so kj thudt xe Tesla Model S [7]

TT Théng s6 ky thuat
1 Trong luwgng khong tai (kg): 2108
5 Cong suat toi da (dong co dién) (kW/
Hp): 343/460, tai ® = 8600vg/ph
3 M6 men xoén cuc dai (Nm): 600
4 Dién ap danh dinh: 346V
5 Pong co dong bd 3 pha nam chdm vinh
ctru. Kich thudc 10p: 255/45R19
¢ | Khanang tang toc tir 0 dén 100 km/h ciia
Tesla SP85 1a 4,4 giay
7 Tbe do tdi da: Van tdc toi da cta xe duoc
cong bo 1a 250 km/h.

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

Trong gidi han nghién ctu, nhém tac
gia ung dung Matlab - Simulink xdy dung
chuong trinh mé phong cac thong sé dong hoc
va dong luc hoc trén xe 6 t6 dién Tesla Model
SP85 (hinh 5), [2].

Béirakmh  yan tdc xe kmin

Hinh 5. Chuwong trinh moé phong dong luc hoc o to
dién trén Matlab/Simulink [5]

2.3. M hinh héa va mé phong thong sé dong
hoc xe 6 t6 dién

a. M6 hinh xe dién theo chiéu doc

bé xay dung mo hinh dong hoc cua xe,
ta thuong dung mo hinh xe quy vé mot banh
don gian nhu hinh v€ (hinh 6).

Khi banh xe lan trén mat duong thi ca
banh xe va mat duong 14 hai d6i twong bi bién
dang. Tuy nhién, mat duong cing hon va sy
bién dang d6 c6 thé bo qua. Nhung banh xe lam
bang cao su va su bién dang d6 phai dugc tinh
t61. Cac bién dang nay gay ra [9]:

road Fd Fr

Hinh 6. M6 hinh xe quy vé mét banh [8]

Trong do: T la m6 men quén tinh cua
banh xe quy d6i Ve truc banh xe; V_ la van
tdc dai cua banh xe; V 1 van tdc dai cua xe; o
1a vén téc goc cua banh xe; T la moment tac
dong 1én truc banh xe; r 1a ban kinh banh xe;
F, 1a lyc ma sat truot; F 1a luc ma sat lan; M
la khéi luong cia xe; A la ty s truot; p 1a hé
s6 ma sat truot; N 1a phan lyc cua mat duong
tac dung 1én banh xe tai diém tiép xuc. Ta ¢
cac phuong trinh mo ta chuyén dong ciia xe va
banh xe theo chiéu doc nhu sau [10]:

Ja@@ =Ty —(Fp +F) (15)

Nhu d4 phén tich ¢ trén, cdu tao xe 6 to
dién bao gdm cac khdi (hinh 7).

Hinh 7. So do khoi diéu khién trén xe dién
b. Tao khoi mé phong 6 to dién trén Matlab

Bdng 3. Tao khoi mé phong [5]

TT Tén khoi So d6 khoi
. b %
1 Tao khoi mo phong V| ¢
than xe 7; ; s
<S N
2 Khéi 16p xe
qaH Ak
S2m
3 Khdi bo vi sai =D
S1m
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Khdi banh ring
., B Fp
don gian \

5 Khéi Pin ngudn

6 Khdi dong co dién i,

P

B chuyén d6i ngudn A [P
REV

7 o
dién — 4
* 4BRK
H-Bridge1
Lo aen dref+ PWMEe
2 Khoi dién ap duogc
kiém soat aref- REFp
Controlled PWM
Khél ngu&n dlén 7 +\ |Controlled Voltage
9 R , = ) |Source3
dugc kiém soat o

10 | Trinh diéu khién doc

¢. Chu trinh lai xe

Chu ky lai xe 1a mot tap hop dir licu
chira dit liéu vé vén toc va thoi gian nham muc
dich mé hinh héa chuyén dong cua xe. Chu ky
14i xe s& la mot biéu dd vé van tc so véi thoi
gian va dugc tao ra dé gidng véi cac diéu kién
1ai xe thong thudng ma ngudi tiéu dung co thé
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ty trdi nghiém. Vi dy, ho co thé mé hinh hoa
céc tinh hudng lai xe trén duong cao toc, lai
xe trong khu vuc d6 thi hoac 1ai xe voi toan bo
cong suit... Cac chu ky lai xe duoc cac Cong
ty san xuat 0 to st dung cho nhiéu quy trinh thir
nghi¢ém khéc nhau nhu quang duong di duoc,
thtr nghiém 6 nhiém va thir nghiém ting toc va
tbc do tbi da [11].

C6 nhiéu chu ky 1ai xe khac nhau tiéu
chuan cia nganh, vi du: Lich trinh l4i xe theo
may do lyc do thi (UDDS), FTP75. Trong mo
hinh EV, mét chu ky truyén dong dugc su dung
lam dit liéu van t6c tham chiéu cho khdi trinh
diéu khién doc dé gui 1énh ting toc hodc giam
tc theo chu ky truyén dong. C6 3 cach dé trién
khai chu ky truyén dong. Mot 1a phuong phap
tao hodc sé hiru chu ky truyén dong voi bang
tinh dit liéu van tde trong mot cot va dir liéu
thoi gian trong mdt cdt khac. Hai 1a phuong
phap khac 14 str dung khdi xdy dung tin hiéu va
tao cac tin hiéu biéu thi ma xe phai di chuyén
va thoi gian duy tri.

d. Chuong trinh tinh toin mé phéng hoat
dong ciia xe 6 to dién bang phin mém
MatLab 2024a [5]

Tich hop cac khéi da xay dung trén lai
thanh mot khoi téng thé, ta c6 chuong trinh lap
trinh tinh toan mo6 phong hoat dong cua xe 6 t6
dién bang phan mém MatLab 2024a (hinh 8).

=

. gL

R [ [l

Hinh 8. Chuwong trinh tinh toan mo phong hoat
dong cua xe 6 to dién bang phan mém MatLab

2024a [5]
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3. KET QUA VA THAO LUAN

3.1. Két qua md phong théng sé6 dong hoc
vén toc ciia xe, [5]

4] van téc xe Km/h

File

Tools View Simulation Help
eOP @ %A M- Fd-
]

@

'E‘ # ¥ Cursor Measurements
) » Seftings
¥ Measurements
Value
1.000e+02
25420+02
AY 15416402

Time
4356
12.067
771s

11
2}
AT

1/AT
AY /AT

129.686 mHz
19.990 (/s)

7/

1

Sample based |Offset=0  [T=20.000
————— v

Hinh 9. Két qua mé phéng vin toc xe

Xe dat van toc 100km/h tai thoi giant=
4.356s, va dat van téc 1on nhat V_ = 254km/h
tai thoi gian t = 12s (hinh 9).

3.2. Két qua md phéng mdi quan h¢ giira mé
men xoan truc dong co' T va toc do N (vg/ph),

5]

4 M6 men xodn Tva Téc 0 N

File Tools View Simulation Help
19| e0P® - Q-0
| | T T

£

()
700

600

500

400f-

300)-

200

100|

Ready Sample based |Offset=0 | T=20.000

Hinh 10. Két qud mé phéng dic tinh Co ciia dong

Két qua mo phong mdi quan hé gitra mo
men xodn trén truc dong co dién T va tbe do
quay N cho thiy, két qua nay kha tuong dong
s6 liéu da dugc cong b trén cac tai lidu k§ thuat
vé dong co dién cua hing san xuat xe (hinh 10).

3.3. Két qua mé phéng sw bién thién va phu
thudc cac thong so dong hoc cia xe, [5]

a. Thir nghiém mé phéng ché dd lai tiéu
chuin FTP75

D6 thi moé phong bién thién van tdc
chuyén dong cua xe dién theo ché do lai sau
thot gian t = 300s tur luc khoi hanh (hinh 11).

| N O ) |

Hinh 11. Bién thién vin toc chuyén dong ciia xe
dién theo che do¢ lai sau thoi gian
t = 300s tur lic khoi hanh

Su thay d6i dién ap ctia Pin cip cho xe
dién theo ché dd lai cua xe 6 to dién theo sau
thoi gian t = 300s tr luc khaoi hanh (hinh 12).

le Tools View Simulation Hel

Help
-a-[@-|Fd-

<Voltage (V)>
T

ane + + + " L

E)
‘Sampl based [T=300

Hinh 12. Su thay doi dién dp ciia Pin cdp cho xe
dién theo ché dé ldi ciia xe 6 t6 dién theo sau thoi
gian t = 300s tw luc khoi hanh

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026
cokhivietnam.vn

co dién



NGHIEN CU’U - TRAO DBOI

Dap ung di¢én 4p cua Pin theo su bién
thién van toc cia xe 6 to dién (hinh 13).
. (4] DAP NG VAN TGC XE VO DIEN AP PIN = o X

| File Tools View Simulation Help |

Q- 40P ® -0 E-FA-

CHE DO LAI XE @
1007 T T T T T =
ol
| 1
Cwl |
i i
|° 1 [ T I I N
VAN TOC XE
= /_' )
— e/
A il
| I i
<Voltage (V)>
T T T T T
80~ g
(- A
a6~ B
a4 .
2 i | [ I i
0 E) 100 150 0 20 a0 |
Ready Sample based T=300.000 |

Hinh 13. Pap wng dién dp cua Pin theo sy bién
thién van toc cua xe 0 to dién

b. Thir nghiém mé phéng ché dd lai bat ky

Thir nghiém ché d6 1ai giai doan 2: Tin
hiéu 1ai duoc chia 6 khoang, bién thién mdi
khoéang thoi gian 1a 50s, cac két qua mo phong
nhu sau (hinh 14, 15, 16, 17):

Ressy Sampe based (12300000

Hinh 14. Két qud mé phong bién thién van toc ciia
xe theo che do lai tuong ung

{ S BN THEN DIEN APV - o x

Fle Tools View Simuation_Help .
0 [e0P® - a- @ Fa- |
<Vohage (V)> m
$
. i
C 1 1 1 =
Ready Sample basea T=300.000 |

Hinh 15. Két qua mé phong bién thién dién dp cia
Pin theo ché do lai twong ng

& Scoped - o X
File Tools View Simulation Help ~
9-40OPe - Q- B |FA-

<Current (A)>

Ready ‘Sample based [T=300.000

Hinh 16. Két qud mé phong ddp iing bién thién
dong dién cua Pin theo vdn toc voi ché do lai
tuwong ung

4] DAP UNG VAN TEC XE VO DIEN AP PIN - o x
| File Tools View Simulation Help -
Q- GOP @ |U- M- FA-
CHE DO LAI L
T T T
100 I - =
0
| eol ]
T a0 -
L 1 1 I
VANTOC XE
T T T T T
100 10
s i
{ o o
| i i i i i |
I <Voltage (vV)>
1 T T T
faa5 .|
- ~ 3
g
375 4§
L L I I
o ) 100 150 20 20 300

Hinh 17. Két qua mé phong dap vmg bién thién dién
dp cua Pin theo van toc voi ché do lai twong ung

Bdng 3. Két qua tinh todn cdc théng s6 mé phong van toc va mé men [5]

i Thoi gian t (s)
Thong so
t=2s t=4,356s t=12,067s t=16s
V (km/h) 50 100 254 254
T (N.m) 610 610 100 50
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4. KET LUAN VA KIEN NGHI

Tir két qua nghién ctru trén, nhom tac
gia nhan thay: Vi bdi canh xu hudng dién hoa
phuong tién giao thong dang dién ra manh mé
trén toan cau, viéc nghién ctu ddc tinh van
hanh cua xe 6 t6 dién thong qua mo phong la
mot hudng tiép can quan trong nham danh gia
hiéu qud hoat dong cia phuong ti¢n ti¢n ich
trude khi thir nghiém thue té. Két qua da xay
dung dugc chuwong trinh mé phong thong sd
dong hoc va déng luc hoc cua xe 6 t6 di¢n Tesla
Model SP85 két qua mo phéng cac thong sd 1a
md men xodn T, van tdc ciia xe va toc do quay
N (vg/ph) cua truc dong co dién, bién thién
dién ap cua Pin ngudn, ché do sac dap ung cac
ché d6 van hanh cua xe. Két qua mo phong nay
phan anh sat thuc v6i thong s6 ki thuat ma nha
san xuAt cong bo. Trong do, dac bi¢t 1a chi tiéu
k¥ thuét cua xe ting toc tir 0-100km/h véi t =
4.365s. Xe dat van toc tdi da 254km/h sau thoi
gian t = 12s, tinh tir luc xe bat ddu khoi dong.

Két qua md phong s6 cho ra do thi thé
hién mdi quan hé giira thong sé dau vao 1a két
cAu cua xe, dong co dién, dién ap Pin va thong
s6 dau ra van toc, md men xodn. Két qua mo
phdng tinh toan glup nguoi hoc va ngu’0’1 lam
cong tac ky thuat vé 6 t6 co cach nhin tong quan
hon, danh gia chinh xac hon mtc d anh hudng
cua cac dai luong dong hoc va dong luc hoc trén
6 t6 dén cac chi tiéu kinh té k¥ thuat cta xe. San
pham duoc ap dung, trién khai sir dung trong
Truong Pai hoc Cong nghiép Quang Ninh ciing
nhu khéi cac truong k¥ thuat va co thé phuc vu
cho cong tac khai thac su dung phuc vu trong
cac xuong, ga ra, nha may vé linh vuc O t6, ng
dung trong nganh va phuc vu xa hoi. %
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