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EVALUATION OF TRACTION QUALITY FOR CARS USING MT POWERTRAIN
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STruong Pai hoc Dién luc
TOM TAT

Tinh todn kiém tra sirc kéo ciia 6 t6 c6 lién quan mdt thiét dén cdc thong soé két cau chii yéu
cua dong co va hé théng truyén Iuec trén 6 t6. Muc tiéu ciia viéc tinh todn kiém tra sirc kéo 6 16 la
xac dinh cac thong $6 ddanh gia chat lwong kéo cua o té6 nhu téc dé cwc dai cé thé dat dwoc & diéu
kién khai thac cu thé, kha nang vieot doc, thoi gian tang toc va quang dwong tang toc. Trong bai
bdo nay, cdc tdc gia sir dung phan mém Matlab/Simulink dé tinh todn kiém tra sirc kéo ciia 6 t6 bang
phwrong phdp gidi tich. Két qua dwoc biéu thi & dang dé thi cho thdy dé chinh xdc cao, giam thoi
ligng tinh todn so véi phirong phdp do thi.

Tw khéa: Tinh toan dong luc hoc kéo; Xac dinh ty ) truyén hé théng truyén lyc, Pong

lue hoc.
ABSTRACT

Calculating and testing the traction capacity of a car is closely related to the main structural
parameters of the car's engine and transmission system. The goal of calculating and testing the car's
traction capacity is to determine the parameters to evaluate the car's traction quality such as the
maximum speed that can be achieved in specific operating conditions, the ability to go uphill, and
the time and travel distance. In this paper, the authors use Matlab/Simulink software to calculate
and test the car's traction. The results are expressed in figure form, showing high accuracy and

reducing calculation time compared to the graphical method.

Keywords: Car dynamics; Determine the transmission ratio of the powertrain.
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1. PAT VAN PE

Heé thdng truyén lyc bao gom hang loat
cac cum, tong thanh thyc hién nhiém vu truyén
mo men xodn tir dong co dén cac banh xe chi
dong [1], [2]. Tinh chat dong luc hoc kéo ciia 6
t6 anh huong dén kha ning khoi hanh va ting
tdc cua 6 to, van tdc trung binh, van tde cuc
dai, nang suit va gia thanh van chuyén, do ém
diu va tinh an toan trong diéu kién chuyén dong
v6i dudng xa va cac tay sd khac nhau [3], [4],
[5]. Nho tinh toan stic kéo c6 thé giai quyét
hang loat cac van dé xuit hién khi khai thac 6
to va xay dung duong b, nhu khi khai thac 6
t6 can xac dinh téc ¢ chuyén dong trung binh,
kha ning tang tbc, thoi gian ting toc, tai trong
cho phép, kha nang kéo moo6c hodc so-mi ro-
modc... trong xdy dung dudng bd can chon
dang bé mit duong, do dbc, gbc cua phu hop
véi suc kéo cua 0 to.

Tinh toan thiét ké strc kéo duge thuc
hién cho 6 t6 méi, nham xac dinh céac thong
s0 chii yéu ctia dong co va hé thong truyén luc
nhu cong suat cyc dai, moé men xoan cuc dai
ctia dong co, ty sb truyén hop sb, ty sb truyén
truyén lyc chinh. Pong thoi, ta can chon hang
loat thong s6 nhur hiéu suét truyén lyc, ban kinh
banh xe... nhitng théng sé nay duoc chon trén
co s& nhimng 6 t6 trong ty di duoc san xuat.

Tinh toan kiém tra stc kéo duoc thuc
hién ddi voi mot xe da duge san xuat, cac thong
s6 két cAu co ban cua xe da biét. Muc dich cua
viéc nay 1a danh gia chat luong kéo, chat luong
van toc va tim ra vung hoat dong cua xe.

Trong bai bao nay, tdc gia tinh toan
dong luc hoc kéo bang phuong phap gii tich
str dung phan mém l4p trinh Matlab dé giai bai
toan dong luc hoc kéo cta 6 t6 nham xac dinh
cac thong sb danh gia cht luong kéo cua 6 t6

nhu téc d6 cuc dai co thé dat dugc & diéu kién
khai thac cu thé, kha nang vuot doc, thoi gian
tang toc va quang duong tang toc.

2. PONG LUC HQC KEO O TO TRUYEN
PONG CO CAP

Hé théng truyén luc co khi nhu hinh
1 13 hé théng lién két véi nhau théng qua cac
cum truyén co khi, co ban gdm: Ly hop ma sat,
hop s6 co khi, hop phan phdi (néu c6), truc cac
dang, ban truc, khép ndi... Trong qua trinh xe
chuyén dong, luc can thay doi tuy theo diéu
kién duong, mudn xe chuyén dong 6n dinh thi
ngudi l4i phai thyc hién qua trinh sang s hop
Iy phu hop véi timg thoi diém. Khi x4c dinh
dugc thoi diém sang s6, nguoi lai xe phai thuc
hién mot loat cac thao tac nha ga, cit con va tay
di chuyén can sé dé chuyén s6 khac. Do ém diu
chuyén dong va thoi gian chuyén sé phu thudc
chinh vao trinh d¢ va kinh nghiém cua nguoi
14i xe. Néu nhu xé4c dinh sai thoi diém chuyén
s6 hodc thao tac khéng nhuin nhuyén co thé
khién cho xe bi rung giat hodc chét may.

Hé thong truyén luc co khi sir dung ly
hop ma sat do két cdu don gian, hi¢u sut cao,
kha nang dong luc hoc tdt c6 thé truyén duoc
md men 16n nén duoc sir dung phd bién trén
cac loai 6 t0 van tai.

Hinh 1. So do hé théng truyén lye MT
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2.1. Pwong dic tinh téc dd ngoai ciia dong
co dot trong

DPuong dac tinh ngoai cua dong co la
mbi quan h¢ gitta m6 men, cong suét, voi toe do
quay cua truc khuyu khi buém ga mé hoan toan
dbi véi dong co xdng va phun nhién liéu cuc
dai v6i dong co diesel. M_ = f(n ), N_ = f(n ),
g, = f(n ). Puong déc tinh nay c6 thé dugc xay
dung thuc nghiém bang cong thic thuc nghiém
Le-déc-man (Kiencke, 2006):

2 3
[ o2 _c(m” N—
nN nN nN

Trong d6: N — Cong sut cua dong co;
N __—Cong suat 16n nhét caa dong co; a, b, c—
Hé s6 tinh theo thuc nghiém; n_— Sé vong quay
cua dong co (vong/phut); n, — Sb vong quay
cua dong cotai N __ .

2.2. Luc kéo 6to

DPé 6 o chuyén dong duogc thi luc kéo
sinh ra & banh xe chi dong phai can bang tat ca
cac luc can tac dung lén 6 t6. Phuong trinh can
bang luc kéo c6 dang sau:

B =P, tR+PtP )

Trong do: kaM; P, = fGeosa';

T

P =Gsina; P,=KFV*; P, :§§i.j, tuong
g

ung la luyc kéo cua 6 t6, luc can lan, luc can lén
doc, luc can khong khi, lyc quan tinh.

‘ O day: i —Ty s6 truyén cua hé thong
truyén luc; r, — Ban kin}} banh xe; G — Trong
lugng cua 6 t0; o — DY doc cua duong; f— HE
s6 can lan; K — Hé s6 can khong khi; F — Di¢én
tich can chinh dién 6 t6; V — Van téc 6 to, bo
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qua stc can gio; g — Gia tdc trong truong; S, —
H¢ so anh huong cua céc chi tiet chuyén dong
quay; j — Gia toc cua 0 to.

2.3. Nhén t6 dong luc hoc

Nhan tb dong luc hoc dugc dung dé
danh gia chat luong kéo cac 6 t6 c6 cung luc
kéo, cung trong lugng, hé théng truyén luc
nhung khac nhau vé hinh dang khi dong hoc.
Phuong trinh nhan td dong luc hoc c6 dang sau:

5.J

D=f+i+x1L 3)
g

2.4. Thoi gian ting toc
Thoi gian ting toc clia 6 to tir toc do v,
dén toc do v, dugc tinh theo cong thirc sau:

=1 v (4)
v

2.5. Quing dwdng ting tdc

Quiéng duong tang toc ciia 6 to tir toe do
v, dén toc d v, dugce tinh theo cong thirc sau:

v2

Sin= Ividti Q)

vl
2.6. Xac dinh ty so truyén cia hop sé
Ty s truyén cua truyén lyc chinh dugc
xac dinh tur diéu kién dam bao 6 t6 dat toc do

cuc dai ¢ soO truyén cao nhat, xac dinh theo cong
thure sau:

i =0,105 2 lemx (6)

Iy

c

&
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Ty sb truyén cia tay s6 1 dugc xac dinh
theo dicu ki¢én khac phuc can 16n nhat cua mat
duong, dong thoi thda man diéu kién bam sau:

GY¥r,

<i, <
M,ii.n,

(7)

Trong do: VY, (p, » 1o 1, tuong tmg 1a hé
so can mit dudng, hé sd bam cua mat duong, ty
sO truyen luc chinh, ty s6 truyen luc cudi cung,
ty s truyén cao nhét ciia hop so.

Xéc dinh ty sb truyén trung gian cia
hop s6 ¢6 hai cach xac dinh theo quy luét cap
s6 nhan va theo cap diéu hoa. Trong bai bao
nay, tac gia sir dung theo quy luat cip sé nhan

Sau.:
. —nlf; nk
e = Nl

Trong d6: n — S lugng tay s6; k=2 +n
la tay soO trung gian.

(8)

3.MO PHONG PONG LUC HQC KEO O TO
3.1. Thong s6 mé phéng

Trong bai bao nay, tic gid su dung
Matlab [6] dé giai cac phuong trinh chuyén
dong cua 6 t6, tir d6 danh gia chat luong kéo
qua céc chi tiéu nhu: Tc do cuc dai cua 6 t0;
kha nang tang toc; thm gian ting tdc; quang
dlr(mg tang toc. Thong sb cho trudce va thong sb
can chon, tac gia chon xe tham khao la Toyota
Vios.

3.2. Két qua tinh toan

250

200 —
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Hinh 2. D6 thi dwong ddc tinh ngodi déng co

Pk1
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Hinh 3. D6 thi luc kéo 6 16 tai banh xe

[=]
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Hinh 4. P6 thi nhan té déng lec hoc 6 t6
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]
ar
n
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Hinh 5. D6 thi thoi gian tang toc 6 t6
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Hinh 6. Do thi quing dwong ting toc 6 t6

Qua két qua mo phong, tac gia da xac
dinh dugc thong s6 co ban cua dong co thé hién
qua (hinh 2) dudng déc tinh ngoai cua dong co
xang: M_ = f(n); N_ = g(n ) véi cong sudt cyc

daiN__ =90 [kW] tai s6 V(‘)ng quay n_= 5000
v/p; mo men xo0dn 16n nhat M__ =215 [N.m]
tai s6 vong quay n, = =2524 V/p, n . =[850-

5 500] Heé thong truyen luc khong c6 hop phfm
ph01 khong c¢6 truyén luc cu01 cung, hop so
gom 4 tay s0, trong do tay so 5 ¢6 ty sb truyén
tang, ty s6 truyén timg tay s6 xac dinh nhu sau:

=241 =18;1.=1,4;1,=1,0, coi ly hop

> hy > "h3 > “h4

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 309, thang 11 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn

khong bi truot, ty so truyén i = 1; ty sO truy€n

lyc chinh i, = 6.3.

Qua d6 thi luc kéo thé hién ¢ hinh 3, 4
cho thay luc kéo tir tay s6 1 dén tay sb 4 nam
trong khoang luc bam va luc can hay ndi cach
khac ddm bao diéu kién bam va diéu kién can,
Van téc cuc dai V_..= 40 m/s tai lyc keo (7 tay
s6 4. Nhan t6 dong luc hoc cho tung tay s thé
higén ¢ hinh 5, D_ = 0,35, cho thay 0 t0 co tinh
co dong cao.

Thoi gian ting toc va quing duong ting
tc thé hién tuong tmg hinh 5, 6. Thoi gian ting
tbc bang khong va quing dub‘ng téng toc bang
khong tai Van téc nho nhat A\ . Dbi voi 6 16
trang bi hop sb co khi c6 cép, th(n gian tang toc
va quing duong ting téc phu thudc vao trinh
dd nguoi 1ai thao tac ra, vao s6. Vi vay, két qua
& hinh 5, hinh 6 chi mang y nghia Iy thuyét.
Trong thuc té can xac dinh béng thuc nghiém
v6i 6 to chuyén dong trén duong.

4. KET LUAN

Bai bao da xay dung mé hinh dong luc
hoc kéo va xay dung chuong trinh tinh toan
trén phan mém Matlab. Két qua mo phong, xac
dinh duogc thong s6 co ban cua dong co nhu
md men xodn cuc dai, cong suat cuc dai va xay
dung dugc duong dac tinh ngoai ctia dong co,
cho phép xac dinh duoc mo men, cong suat tai
s6 vong quay bt ky cua dong co. Xac dinh
duoc ty s6 truyén tu:ng tay s6 ctia hop sd va ty
sO truyen ctia truyén luc chinh dé 6 t6 dat duoc
van toc cuc dai da dat ra. Két qua cho phép
danh gia chit luong kéo nhu kha ning khic
phuc can, kha ning ting toc, thoi gian ting toc
va quing duong ting tdc qua cac dd thi. Dua
vao chuong trinh tinh toan, chiing ta ¢6 thé tinh
toan thiét ké strc kéo hay tinh toan kiém nghiém

cho mot xe bat ky bang cach chi can nhap thong &
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s6 can thiét, chuong trinh tinh toan s& cho két
qua chinh x4c cao, tryc quan va giam thoi gian
so vOi phuong phap do thi. s
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