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ABSTRACT

The article described how to calculate and design electric car
propulsion system models. We successfully computed and
produced an electric car model utilizing a brushless DC motor
based on structural analysis of electric cars. This finding can be
applied to the development and production of electric vehicles.
TOM TAT

Bai bdo gici thiéu ndi dung tinh todn, thiét ké mé hinh hé thong
dong luc 6 to dién. Trén co so phan tich cdac két céu trén 6 t6 dién,
chiing téi da tinh todn, ché tao thanh céng mé hinh 6 t6 dién siv
dung dong co mét chiéu khéng choi than. Két qua nay cé thé siv

trong truyén luc dién, 6 to
dién

dung trong viéc nghién ciru, ché tao o to dién.

1. GIOI THIEU

Ngay nay 6 t6 dién dang ngay cang duogc
nghién ctru, phat trién va thuong mai héa trén
thi truong. Trong nude, ¢6 nhidu nghién ciru vé
linh vuc nay nhu thiét ké, ché tao 6 t6 dién su
dung ning lugng mat troi [4], sir dung két hop
nang lugng mat troi va nang lugng dién [2],
nghién ctru tinh toan nguon dong lyc dung ning
lugng dién cho 6 t6 [1]. Tuy nhién, ndi dung cu
thé, chi tiét vé tinh toan hé thong dong luc dién
chua cu thé.

Noi dung chinh cua nghién ctru 1a tinh toan
hé théng dong luc, chon cac hé théng phanh,

treo, 1ai, khung gam phti hop cho mé hinh dong
luc 6 t6 dién, ché tao nén mé hinh phuc vu cho
viéc giang day va nghién ctru.
2. PHUONG TIEN VA PHUONG PHAP
Nghién ctu 4p dung phuong phéap dinh tinh
qua phan tich, tong hop cac tai liéu c6 lién quan.
3. KET QUA VA THAO LUAN
3.1 Chon dong co
C6 nhiéu phuong an chon dong co dién nhu
dong co dién 1 chiéu (DC motor), Pong co
khong ddng bo (Induction Motor — IM), Pong
co tir trd dong bo (Synchronous Reluctance
Motor - SynRM), Pong co tir tré thay déi
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(Switched Reluctance Motor — SRM), Pong co
mdt chiéu khong choi than (Brushless DC motor -
BLDC motor).

Nhan thiy dong co mot chiéu khong choi
than (Brushless DC motor - BLDC motor) c6
nhidu wu diém, phd bién nén tac gia chon dong
co nay lam dong co dan dong:

Ty 1& cong suat/khdi lugng may dién cao, ty
1é momen/quan tinh 16n (c6 thé tang tbc nhanh),
moémen diéu khién duge & vi tri bang khong,
van hanh nhe nhang (dao dong ciia momen nho)
tham chi ¢ toc d6 thap (dé dat dugc diéu khién
vi tri mdt cach chinh xac), cd thé tang tde va
giam tbc trong thoi gian ngén, hidu suét cao, két
céu gon.

3.2 Chon phwong an dian dong

Rotor Stator

Stator

Hinh 1. Céu tao dong co Brushless DC motor
Chon phuong 4n dan dong sir dung 1 motor
dan dong céu sau:

Motor Iq_’,

e
A

Op sO

A

H

Hinh 2. Phwong 4an din dong ciu sau

3.3 Chon hé thong treo

Tac gia chon phuong 4n hé thong treo ding
nhip & cau trude va cau sau, dé dam bao su 6n
dinh, ciing vitng cho 6 td, chiu dugc tai trong
dong va qué tai tét hon hé thong treo st dung 10
x0 try. Chiéu dai nhip 0.7m.

i cme
/Q\\ 7\
Hinh 3. Phwong an st dung hé théng treo
dung nhip ¢ cau sau
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3.4 Chon hé théng li

Hé théng 1ai banh ring, thanh rang dugc
chon vi vu diém két cAu don gian, gon nhe, dé
lap dat vao bao dudng dé dang.

_ Chup chan bui

_ Ecu him

__Feu didu chinh vong bi binh ring
Nip diéu chinh

Vong bi
Banh ring 7 o
Cao su chin b\u / ; o
é' Loxo
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Khop cau
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Thanh néi thanh rang

Hinh 4. Phwong an hé thong lai banh ring,
thanh rang

3.5 Chon hé théng phanh

Do xe hoat dong & tdc do thép nén ta chon
co céu phanh tang tréng, dan dong co khi,
duong kinh tang trong 250 mm. (Tham khao két
céu phanh cua dong xe cuiing loai dang ¢ trén
thi truong).

Cam ch thm

Hinh 5. Phwong 4n hé thong phanh tang
trong, din dong co khi
3.6 Tinh toin 6n dinh mé hinh 6 té dién
3.6.1 Thiét ké bé tri chung

TT  Thanh phin trong lueng khi khong tai Tri s0 Truc trwéc  Truc sau
1 Trong luong ban than xe thiét ké, kG 210 100 110
2 Trong lugng kip 14i (01 CN), kG 65 32,5 32,5
3 Tai trong 0 0 0

Trong lugng toan bd 6t6 thiét ké, kG 275 132,5 142,5
TT  Thanh phan trong lrgng toan tai Tri 0 Truc trwéc  Truc sau
1 Trong lugng ban than xe thiét ké, kG 210 100 110
2 Trong lugng kip 141 (01 CN), kG 65 32,5 32,5
3 Tai trong 195 32,5 162,5
4 Trong lugng toan bo 6t6 thiét ké, kG 470 165 305

3.6.2 So do b6 tri chung

1148

Y @
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Hinh 6. Hinh chiéu dimg
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Hinh 7. Hinh chiéu bang
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3.6.3 Bang két qud tinh todn cdc dic tinh déng hoc

Otd Théng sb
thiét ké amm) b@mm) hg(mm) Bpmm) o® ox(® PO
1 Khong tai 849 791 450 810 60 62 42
2 Co tai 1.064 576 660 810 41 58 31,4
Trong do: T
a,b: Khoang céch tur toa do trong tam 6
t6 khi khong tai dén duong tam tryc banh xe
trudce, sau.
hg: Toa dd trong tdm 6 t6
Boa: Chiéu rong co sd cta 6 to
or: Goc gi6i han 14t khi 6t6 quay dau
Ién doc A 3

ox: Goc gidi han lat khi 6t6 quay dau
xudng doc

B: Gdc gidi han 1at trén dudng nghiéng
ngang
3.6.4 Thiét ké, tinh bén khung chassis

2490
760 939 751

1110

490

290

Hinh 8. Kich thwoc chassis

Str dung thép hdp CT3 40 mm x 80 mmx 1.5 mm.

Tinh bén khung chassis:

Tinh toan cho truong hop xe chay qua tai,
v6i tong tai trong 940 kg, hé sb tai trong dong
theo phuong thang dung khoang 1.5 khi xe di
chuyén trén dudng map mo [4]. Tién hanh phan
tich bang phan mém Simulation Solidworks ta
6 két qua

Hinh 9. Biéu do trng suit
Ung suat 16n nhat ciia ddm 14,65 MPa < 120
MPa. Két luan khung xe di bén trong diéu kién

qué tai 2 1an tong tai trong va tai trong dong 1,5.

PRw-W-v-o@R- T

ke

“1sometic

Hinh 10. Biéu dé chuyén vi ciia khung xe

Chuyén vi 16n nhit 0,07 mm tai vi tri gitra
dam doc.
3.7 Tinh chon dfng co
3.7.1 Trwong hop xe vuept doc 10°

Luc can lan: Py = m.gfcosa =
470*10*0,018*cos10 = 83N

Luc can dbc: P; = m.g.sina = 470*10*sin10
=816 N
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Luc kéo ¢ banh xe chu dong phai 16n hon
téng lue can 1an va luc can déc thi xe méi chuyén
dong dugc: Pk =Pr+Pi=83 + 816 =899 N

Gia sir thiét ké xe 1én dbe véi téc do 4 km/h
=1,1 m/s

Cong suat kéo: N = P.v=899%1,1 =989 W
3.7.2 Truong hop xe chay trén dwong phang véi
téc do 25 km/h:

Luc can lan: Pr = m.g.f = 470*10*0,018 =
84,6 N

Luc céan gio: Py, = KF.W?=0,4*1,5%6,9=28N

V6iF=08BH=0,8*12*1,6=1,5m%
dién tich can chinh dién cua 6 to.

m: khéi luong xe [kg]; f: hé s6 can lan

Luc kéo can thiét & banh xe chu dong;

Pc=P¢+P,=85+28=113N

Cong sut kéo can thiét & van téc v =25 km/h:

Ni = Pr.v=113*%(25/3,6) = 780 W

* Vay cong sudt dong co can thiét: P, =
989/m =989/0,95 =1.041 W

Véin=0,951a hi¢u suét cua dong co di¢n

Ta chon dong co dién BLDC c6 cong suit Py,
=1.200 W.

Théng s6 dong co:

Loai dong Pong co dién khong choi

co than BLDC
Cong suat Pu=1.200 W
Téc do n = 580 vong/ phut
bién ap 48V
Momen max T =20 Nm

3.8 Chon hjp diéu khién dong co
Vi dong co P = 1.200W ta chon hop diéu
khién c6 cong suat 1a 1.500 W.

Bang dic¢u
khién

He¢ thong tin hiéu,

chiéu sang

I
Acquy \_>

Hop dicu khién

dong co

Can sO

Ban dap ga

Hinh 11. So' @6 khdi diéu khién dong co dién

Nguyén Iy hoat dong:

Accquy cdp nguon cho bang diéu khién, hé
théng chiéu sang, tin hiéu, hop diéu khién dong
co. Hop diéu khién dong co nhan tin hiéu tir vi
tri can s (3 vitri: D,N, R), vi tri ban dap ga, tdc
d6 motor. Tir 6 hop s& ra tin hiéu diéu khién
motor chay tién, i hodc dimg.

3.9 Tinh ti s6 truyén cum giam téc, vi sai

Luc can 16n nhét khi xe 1én dbc Py = 899 N,
ban kinh banh xe R, = 0,25 m.

- Momen kéo max Mma.x = Px.Rp = 899*%0,25
=225 Nm

Motor

-1=Mma/T=225/20=11,25

Ta chon ty sb truyén cum vi sai, giam toc
1=12,5.
3.10 Chgn Accquy

Ghép ndi tiép 4 accquy 12V, 85 AH thanh
accquy 48V, 85 AH

- Dong di¢n acquy phong [ = P /U =
1.200/48 =25 A

- Thoi gian xe chay vé6i toc do 25 km/h:
t=85/25=3,4h

- Quang duong xe di dugc la: S = 3,4*25 =
85 km/h
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Hinh 11. Mé hinh sau khi ché tao

Thong s6 mo hinh dong luc 6 t6 dién:

Pong co Dong co dién khong

chéi than BLDC,

48V x 1200

Accquy 48V, 85Ah

Thoi gian sac 10 h, dong sac 8,5A

Thoi gian chay 3,4 h ¢ tde d6 25 km/h
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