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Hién nay dé déap img yéu cau vé tiét kiém nang leong va giam phat thai thi viéc nghién ciru,
mé phong va déanh gia hiéu sudt hé truyén dong trén xe 6 t6 dién déng vai tro hét sirc quan trong,
giup du dodn dwoc dac tinh lam viéc ciing nhu 161 wu héa thiét ké trude khi di vao thuc té. Véi su
hé tro- manh mé cia phan mém Matlab/Simulink, chiing ta c¢é thé xdy dwng cdc mé hinh todn hoc,
tdi hién cdc chu trinh 1di tiéu chudn va phdn tich chi tiét hiéu ndng hé thong. Bai bdo ndy gidi thiéu
nghién civu tinh todn mé phong va danh gid hé thong truyén déng bang phan mém Matlab/Simulink
nham xdc dinh trang thai sac cua pin (SOC) trén o to dién VinFast VF9 Plus.

T khoa: O 6 dién VinFast VF9 Plus; Dong co dién; Trang thdi sac cua pin.
ABSTRACT

Currently to meet the requirements of energy saving and emission reduction, the research,
simulation and evaluation of the performance of the transmission system on electric cars plays a
very important role, helping to predict the working characteristics as well as optimize the design
before going into practice. With the strong support of Matlab/Simulink software, we can build
mathematical models, reproduce standard driving cycles and analyze the system performance in
detail. This paper introduces the study of simulation calculation and evaluation of the transmission
system using Matlab/Simulink software to determine the state of charge of the battery (SOC) on the
VinFast VF9 Plus electric car.
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1. CAU TAO VA NGUYEN LY HOAT
PONG HE THONG TRUYEN DOQNG
TREN XE PIEN

1.1. Céu tao xe 6 to dién

Vé co ban bao gdm hai bo phan chinh
12 b pin va dong co dién thé hién trén (hinh 1).
Ngoai ra, xe dién con ¢6 mot s6 bd phan khac
nhu hé théng diéu khién, hé thong phanh, hé
thdng treo, hé thong truyén dong, hé thong 1ai,
hé thong chiéu sang, ...

Hinh 1. Céu triic hé thong truyén dong trén xe dién

B0 pin: La bg phan luu trit nang lugng
dién cho xe hoat dong. B0 pin thuong dugc dat
0 phia dudi san xe hoac ¢ phia sau xe. B pin c6
thé 14 loai pin lithium-ion, pin lithium-polymer
hodc pin nickel-metal hydride.

Ac quy phu: Trén mot chiéc xe truyén
dong bang dién, nguon pin phu cung cap nang
lugng cho céc thiét bi trén xe hoat dong.

Cong sac: Cong sac cho phép nguoi
dung két n6i phuong tién voi nguon dién bén
ngoai dé sac ac quy.

Bo chuyén d6i DC/DC: Thiét bi nay
chuyén doi ngudn DC 4p cao tir c quy thanh
ngudn DC ap thip can thiét dé cac thiét bi trén
xe hoat dong va sac lai cho ac quy phu.

bong co di¢én/motor dién: CAu tao xe 6
t6 dién st dung nang luong tir bd ngudn ac quy,
mortor nay dan dong cac banh xe. La bd phan
chuyén hoa niang luong dién thanh ning luong
co hoc dé lam quay banh xe. Pong co dién
thuong duoc dat ¢ phia sau xe. Mot sd phuong
tién khac con st dung to hop dong co va may
phat (motor generators) thuc hién cd hai chirc
ning truyén dong va tai sinh nang luong [1].

B9 sac tich hgp trén xe: N6 st dung
ngudn dién AC duoc cung cip qua cong sac va
chuyén ddi chiing thanh ngudén DC dé sac cho
binh dc-quy. BO phan nay theo ddi cac thong s6
ctia c-quy nhu dién ap, nhiét do, dong va trang
thai sac [6].

Bo diéu khién dién tir cong suat (Power
Electronics Controller): B phan nay quan ly
dong dién ning duoc cung cap tir dc-quy, diéu
khién tdc d6 quay cua mod to dién va mo-men
x04n ma nd tao ra.

H¢ théng 1am mat (Thermat System):
Hé thong nay gitp xe 6 to dién duy tri mot
pham vi nhiét d6 thich hop cho dong co/motor
dién va céac bg phan khéc.

Bo dc quy kéo: Luu trit dién dé cung
cap téi mo to.

1.2. Nguyén ly hoat dong cita hé thong truyén
dong

Str dung nang lugng tir pin (dién mot
chiéu — DC) duoc chuyén dbi thanh dién xoay
chiéu AC boi bd bién tan, sau d6 cép cho 2 dong
co dién dit & cau trude va sau sinh ra moé-men
xodn cuc dai. Nho st dung hop sé 1 cap tdi vu
hoa cho dac tinh van hanh cta cac dong co dién
nén toc do quay sé giam tir day t6i cac banh xe
gitip xe chuyén dong [2].
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Khi nhan ga, b diéu khién s& diéu
chinh dong dién dén dong co dé tang toc, con
khi dap phanh dong co s& hoat dong nhu may
phat, chuyén hoa dong ning thanh dién ning dé
nap lai cho pin (phanh tai tao) [4].

2. XAY DUNG MO HINH MO PHONG
TRONG SIMULINK

2.1. So do khoi cia xe va Cach tiep can
So do khoi cua xe va Cach tiép can dugc

thé hién trén (hinh 2), trong d6 So d6 khdi cua
xe (hinh 2a) va Céch ti€p can (hinh 2b).

Tiry iy
- T ]
B | (Meosin| mp | gt |m | Ve | e | senw
B4 pn
a)
Tin hishs dbu viboy ‘ hﬁf&:‘:qm": b - Thin xm
b)

Hinh 2. So do khoi cua xe va cach tiép cdn: a - So
do khoi cua xe; b - Cach tiép can

2.2. Khoi than xe
s
v q H_:' .....
== =
= =

Hinh 3. Khéi thin xe

Khoi nay dugc sir dung dé moé td mo

hinh doc cua xe (hinh 3), khong tinh dén cac
lwc ngang, ching han nhu luc do v ling quay
hodc cac luc bén ngoai khac, nhung tinh dén
su truyén tai tai trong doc do xe tang tdc hoac
giam tdc trong qua trinh xe di chuyén.

2.3. Khdi banh rang don cflp

Simple Gear

Hinh 4. Banh rang don cdp

Pugc mo hinh hoa don gian nhu mot
cap banh rang giup giam téc do cua dong co
dién vai ty s6 truyén (hinh 4). N6 chi dai dién
cho ty s6 truyén dong cudi cung, mo ta moi
quan hé co ban giira toc d6 quay va moé-men
xoan gifta truc chu dong (cong vao) va truc bi
dong (dau ra), dong thoi co thé xét dén hiéu
sudt truyén dong va ton thit co khi [3].

2.4. M hinh dong co dién va bd diéu khién
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Hinh 5. M6 hinh dong co dién

DPong co dong bo nam cham vinh ciru
(PMSM: Permanent Magnet Synchronous
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Motor) 1a mét loai dong co xoay chiéu trong d6
tur truong rotor dugc tao ra boi cac nam cham
vinh ctru (hinh 5), thay cho dong dién kich tur
nhu ¢ dong co dong bo truyén théng. Dong
co PMSM ba pha hoat dong dua trén nguyén
1y: khi dong dién xoay chiéu ba pha (Pong co
PMSM ba pha trong 6 t6 1a loai dong co dong
bd st dung nam cham vinh ctu trén réto va
cudn day ba pha trén stato, tao ra tur truong
quay dé dan dong rotor) chay qua day quan
stator, nd sinh ra tir truong quay c6 toc do dong
bd v6i téc d0 quay cua rotor. Nhd nam cham
vinh curu trén rotor (hinh 6), dong co duy tri su
ddng bo giita tir truong stator Va rotor, cho kha
ning diéu khién moé-men va toc do chinh xac

[3].
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Hinh 6. M6 hinh bé diéu khién

Néu tin hiéu ban dap ga duong, diéu
d6 c6 nghia 1a nguoi 1ai dang yéu ciu xe ting
toc, néu ban dap ga khong duoc nhan va phanh
cling khong duoc kich hoat, (diéu nay co nghia
la xe dang & trang thai dung hodc dang trong
giai doan tha troi), hé théng phy hanh dong
“durng hoac tha tr61” s€ dugc kich hoat, tra vé
1énh moé-men xodn béng 0, néu ban dap phanh
dugc nhan, tic 12 nguoi lai yéu ciu xe giam
toc, hé thdng phu tac dong “bo chia phanh” s&
duoc kich hoat.

2.5. B) pin

La ngudn niang luong chinh cung cip
dién 4p mot chiéu (DC) cho toan bo hé thong
truyén dong. Khéi Battery Pack duoc xay dung
duva trén mo hinh mach tuong duong cua cell

pin Li-ion, cho phép md phong chinh xac dac
tinh dién 4p, dung lugng, dién tr¢ trong, hi¢u
sudt va sy thay déi trang thai nap (SOC — State
of Charge) trong qua trinh van hanh [5].

2.6. Bd chuyén ddi cong suat
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Hinh 7. B¢ chuyén doi cong sudt

La bd bién doi cong suét dién ap mot
chiéu cao — dién ap mot chiéu thép hon, co
chtrc ning thay d6i muc dién ap mot chiéu DC
tir gbi pin cao ap sang gia tri phu hop cho cac
tai trong hé thong (hinh 7).

2.7. Khoi tin hiéu dau vao va moé hinh mo6 phéng
a) Khoi tin hi¢u dau vao

Chu trinh 1ai FTP-75 (Federal Test
Procedure/Quy trinh ki€ém tra lién bang).

- Thoi gian 1874 giay = 31.23 phut;
- Quang duong = 17.77 km;
- Toc d¢ trung binh = 34 km/h.

Declramon G
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Hinh 8. Cum tin hiéu dau vdo

Drive Cycle (chu ky 14i xe) 1a chudi dir
liéu van toc theo thoi gian dugc xay dung dua
trén thuc té giao thong. N6 duoc dung lam dau
vao cho mé phong dé danh gia muc tiéu thu
nang lugng, cong suat, SOC pin va hiéu suit
truyén dong (hinh 8).
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Khéi diéu khién doc truc 1a mot trong
nhimg yéu t6 anh hudng 16n nhat dén tinh 6n
dinh ctia cdc md phdéng. Lua chon dugc dua ra
14 md hinh héa né nhu mot bd diéu khién PI
cho thay hé thong hodc quy trinh duoc dé cap
¢ dic diém phu hop véi bo didu khién ti 1é-
tich phan (PI controller). Diéu ndy c nghia la
hé thong c6 thé duge didu chinh dé hoat dong
hiéu qua bang cach str dung su két hop cua ha1
thanh phan: phan ti 1¢ (P) phan tng véi sa1 sO
hién tai, va phan tich phan (I) loai bo sai sb tinh
theo thoi gian, mang lai sy 6n dinh va d6 chinh
xac cho hé théng, ttrc thoi nhén tin hidu dau vao
tor mot chu ky 14i xe dugc thiét 1ap trudce (chon
FTP-75). Tuy thudc vao téc do thuc té cua xe
so voi tde do muc tiéu, sé dua ra tin hiéu 1énh
ga va phanh & dau ra [3].

b) M6 hinh mo6 phéng

Mo hinh mé phong duge thé hién trén
(hinh 9).
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Hinh 9. M6 hinh mé phong

2.8. Két qua mé phong

Hinh 10. Két qud mé phéng

Khi m6 phdng trén chu trinh FTP-75
(thoi gian 31 phuat, quang duo’ng ~17,8 km)
dugc thé hién trén (hinh 10). Két  qua mo phong
tin hiéu FTP-75 cho thay van toc thuc t& bam
sat chu trinh chuan (v ~ 88 km/h), toc do
quay dong co 0-6000 vong/phut, mé-men cuc
dai ~300 Nm va c6 gia tri am ~200 Nm khi
phanh tai sinh. SOC pin giam tir 75% xubng
con 71,8% sau 41,2 phut (17,8 km), tuong ung
muc ti€u thu nang luong ~22 kWh/100 km,
phan anh ding dic tinh van hanh va hiéu suat
cua hé truyén dong VF9 Plus.

3. KET LUAN

Bai bdo da md phong thanh cong hé
truyén dong trén 6 t6 dién bang phan mém
Matlab/Simulink, két qua cho thay hé truyén
dong cua 6 t6 Vinfast VF9 Plus c6 kha nang
dap Gng tdt cac chu trinh van hanh trong do thi,
dong thoi tan dung hiéu qua phanh tai sinh dé
thu hoi nang lu’(mg cho pin. Vén téc xe bam sat
chu trinh tiéu chudn, dong co dién dat higu suat
cao va trang thai sac cia pin SOC pin c6 muirc
tiéu thu pht hop véi tiéu chuan Hoa Ky. <

Ngay nhan bai: 20/9/2025
Ngay phan bién: 01/10/2025

Tai liéu tham khao:

[1]. Bosch (2014), “Automotive Handbook (9th
ed.)”. Robert Bosch GmbH.

[2]. Wong, J. Y. (2001), “Theory of Ground
Vehicles (3rd ed.)”. John Wiley & Sons.

[3]. MATLAB & Simulink (2024),
“Documentation and Examples for Vehicle
Powertrain Modeling”. MathWorks.

[4]. Rajesh Rajamani, “Vehicle Dynamics and
Control”. Springer, 2nd edition (2012).

[5]. Chan, C. C. (2007), “The state of the art of
electric and hybrid vehicles”. Proceedings of
the IEEE, 95(4).

[6]. Vinfast.vn

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 335, thang 11 nim 2025 [0

cokhivietnam.vn



