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TOM TAT

O t6 dién ngay cang dwoc sir dung phé bién & trén thé gidi ciing nhu ¢ Viét Nam. Cdc nghién
cieu tir Iy thuyét dén thuwe nghiém trén 6 t6 dién ciing dwege chii trong va tdp trung nhiéu hon. Bai bdo
nay tdp trung nghién curu thuc nghiém, thuc hién khao sat, tinh toan, xdc dinh anh huong cua vi tri
ban dap ga dén dac tinh cua dong co dién, cong sudt, mé men va toc do vong tua cua banh xe. Két
qua nghién ciru thé hién moi quan hé cia cong sudt, mé men dong co dién va toc do banh xe theo
vi tri ban dap ga. Qua do danh gia dwoc cac diém lam viéc cuc dai cia dong co dién va kha nang
tang t6c cua xe dién. Cac thong s6 do dwoc xac dinh dwa trén mé hinh ché tao thuc té g&m bé diéu
khién, dong co DC, pin cao ap, hé théng truyén lue, cau chii dong va banh xe.

Tw khéa: Ddc tinh cua dong co dién; O 16 dién; Ban dap ga; PBong co DC.
ABSTRACT

Electric cars are increasingly popular in the world as well as in Vietnam. Research from
theory to experiment on electric cars is also focused and concentrated more. This article focuses
on experimental research, conducting surveys, calculations, determining the influence of the
accelerator pedal position on the characteristics of the electric motor, power, torque and wheel
speed. The research results show the relationship between the power, torque of the electric motor and
wheel speed according to the accelerator pedal position. Thereby, the maximum operating points of
the electric motor and the acceleration ability of the electric vehicle are evaluated. The measured
parameters are determined based on the actual manufacturing model including the controller, DC
motor, high voltage battery, transmission system, driving axle and wheel.

Keywords: Characteristics of electric motors, Electric vehicle; Accelerator pedal; DC
motor.
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1. PAT VAN PE

Hé théng truyén dong trén 6 to duoc
xem nhu cau ndi gitra dong co v4i banh xe.
DPam bao viéc truyén niang luong tir dong co
dén cac banh xe, tir 46 giup xe chuyén dong.
Vai trd ctia hé thong truyén dong khong chi don
gian 1a truyén lyc, ma con lién quan dén su on
dinh, hiéu suét va an toan khi van hanh [1].

Han ché 16n nhat cua 6 to dién la gioi
han vé quing dudng di chuyén. Vi vdy, bang
cach nang cao hiéu sut sir dung ning luong
ciia 6 to dién nhu tdi wu héa quan 1y ning
lugng, phanh tai tao va cac thong sd van hanh
khac trén 6 t6 dién [2].

Mot phuong phap quan trong dé giam
suat tiéu thy ning luogng 14 diéu chinh hanh vi
nguoi lai [3]. Bai bao tap trung nghién ctru su
thay doi tac dong ctia ban dap ga dén tdc do cua
xe thong qua thong s6 cong suat va md men ciia
dong co di¢n.

2. THIET KE HE THONG

2.1. M6 hinh h¢ thong truyén dong luc trén
6 to dién

M5 hinh dugc thé hién nhu trén hinh:

Hinh 1. So do khoi hé thong dwong truyén trén xe

Trong md hinh nay gém 3 phan:

- Hé théng truyén dong luc: DPong co
dién, cau chu dong, banh xe;

- Co cau diéu khién gom: Bo diéu khién,
ban dap ga,...;

- Khéi ngudn: Ngudn 220V, ngudn pin
cao ap, nguon ac quy 12V.

2.2. M6 hinh dong co di€¢n

Pong co DC c6 kha ning diéu khién va
diéu chinh tdc d6 v&i do chinh xac cao va theo
ting muc ting nho. Uu diém cua loai dong co
nay 1a c6 thé thay doi chiéu quay bang cach
dao cuc dién ap dau vao. Pong co ndy ciing cd
mo-men xodn cao, ty 1& thuan véi binh phuong
dong dién tai. Hinh 2 minh hoa so dd mach dién
ctia dong co DC ndi tiép [4].

L Va

] :

Hinh 2. So dé cau tao mach dién dong co DC

Tinh toan ctia dong co dién DC:
Suat dién dong ¢ trang thai dong:

E=K.00,
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Dién ap trang thai dong:

Ua=e+is(Ra+R)+(La+L) ,% +Uy )
bi¢n ap & trang thai on dinh:
E=U-([R,+R)IL-U_ 3)
Cong suat:

P=w xT_ =R xI 4
Mo6-men xoan:

T.=bro+j. =0 5)

2.3. M6 hinh pin

Cong suat dau ra cta pin tinh theo cong

thuc:
P =P +P (6)
Trong do:
P =Ux1-Cong sut pin cung cap dau
ra;

P =R x - Cong suét t6n hao do dién
trg trong cla pin;

Pyc — Cong suat d9ng co yéu cau;

U — Hiéu di¢n thé gitra hai cyc cua pin;

R, —Dién tr¢ trong cua pin.

2.4. Mé6i quan hé dong hoc giita mé to va ban
dap ga

Mo-men mo to M_ duoc xéac dinh theo

cac phuong trinh néu trén. Trong nghién ctru nay
str dung 1y thuyét diéu khién ty dong dé xac dinh
mo-men dong co M_ dua vao tin hi¢u ga P_(s)
theo phuong trinh ham truyén giita moé-men
x0dn va vi tri ban dap ga thé hién nhu sau: [5, 6].

M
max D (S) (7)

Mmt S)= “in
( ) (-})+z'ds

P, 1 M,
1d + 1

Hinh 3. Ham truyén dong co dién
Trong do:

-1, Do tré ctia mo to;

- M_ : M6-men 16n nhat cua dong co
dién;

- P_: Tin hi¢u ban dap;

- M_: M6-men cua dong co dién.

3. THUC NGHIEM XAC PINH CAC
THONG SO PONG HOC CUA O TO PIEN

3.1. Kich ban thir nghiém

Cac thu nghiém duogc tién hanh cho
xe chay v6i cac toc do khac nhau. Trong qua
trinh thir nghiém c6 sir dung phanh hdm nham
tao tai cho dong co. Cac kich ban thu nghiém
duoc xay dung dua trén mbi quan h¢ dong hoc
va dong luyc hoc cua xe dién, nhu trong bang 1
dudi day:
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Bdng 1. Cdc kich ban do kiém khdo nghiém thong sé

Phwong an N¢i dung Théng s vao Théng s ra Két qua

Mo-men Do thi M = f(w)

Xac dinh mdi quan hé dong

A hoc cua xe theo van tdc goc Toc do goc banh Cong suit Do thi P = g(0)
; xe ()
banh xe
Bandap ga | D6 thi VPA = h(w)
Moé-men | D6 thi VPA = f(M)
B Xac d}nh dac tinh dong luc Ban dap ga
hoc cua xe
Cong suat | DO thi VPA = f(P)
Tbc do xe Db thi V = k(m)
C Xac dinh déc tinh tang tde Tbe do goc banh

cua xe xe (m)

Ban dap ga Db thi VPA = m(w)

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 329, thang 6 nim 2025 ¥
cokhivietnam.vn / tapchicokhi.com.vn




NGHIEN CUU - TRAO DOI

3.2. Két qua va thao luin
a) Quan hé dong hoc va dong lue hoc theo toc dd
Khi tdc do banh xe tir tbe do 0 (v/p) va tang tdc dén khi dat duoc tde d6 on dinh va duy tri

trong mot khoang thoi gian. Thay d6i téc 46 quay duoc thyuc hién bang cach ting do mo ban dap ga
tr 0 dén 100% nham thay d6i dong dién cap cho dong co.

Mibi quan h§ gira mi men theo 14 4§ goe
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Hinh 4. D6 thi dac tinh dong luc hoc

Gi4 tri mo-men hoat dong khi khdi dong twong g d6 mé chan ga ¢ 40% dat gia tri lon nhét
62N.m ¢ s vong quay thap, sau d6 giam dan va bang gia tri dinh danh. Cong suat dong co tang dan
tir 0 dén 1150W va dat gia tri cuc dai tai sb vong quay 600 vong/phut. Téc do quay ting dan tir 0
dén 650 vong/phut twong tng véi ban dap ga mé tir 40% dén 70%, cac vi tri khac tbe d6 khong thay
doi.
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Hinh 5. D6 thi dac tinh dong hoc

Db thi dong hoc thé hién mbi twong quan gitta d6 mé ban dap v6i cong suat va mo-men cia
dong co di¢n.

Tur do thi dong luc hoc va dong hoc cho théy, mod-men dat gia tri cuc dai 62N.m ngay tur khi
dong co bat dau quay (¢ s6 vong quay thap) giup xe khoi hanh dé dang va ting toc nhanh chong.
Cong suat tang tir 0 dén 650 (vong/phut) tmg véi dd mé chan ga tir 30% dén 70%, dam bao dong co
hoat dong trong dai rong giup xe dat va duy tri tdc do cao 6n dinh.

b) Pic tinh ting tdc cia xe
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Hinh 6. Do thi ddc tinh tang téc
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Téc d6 xe ting dan tir vi tri chan ga
40% tdc do tang tur 0 dén 22 m/s, dat gia tri cyc
dai vi tri chan ga 70%. Tai diém nay, mo-men
xodn cuc dai duoc tao ra ngay lap tuc gitp xe
tang tbc nhanh chong.

Tur cac két qua do thuc nghiém cho thay
dong co dién hoat dong trong ving tdi uu véi
dd md chan ga tir 40-70%. Gia tri mé-men cyc
dai tai s6 vong quay thdp hon so véi cong sut
dong co dién. Pac tinh dong co dién DC dat
trang thai on dinh véi téc do quay khong doi
qua cac lan khao nghiém.

4. KET LUAN

Két qua bai bao cho thy két qua khao
nghiém thyc té phu hop véi két qua da dugc
nghién curu trude day.

Pong co dién DC phu hop dé sir dung
trong xe di¢n hay trong cac hé thong truyén dong.

Céac két qua thu dugc nham phuc vu
nghién ctru ddc tinh dong co dién DC va thuc
nghiém md phong cho cac nghién clru tiép
theo.*
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