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TOM TAT

Viéc xdc dinh cdc thong sé ciia hé thong treo la mot van dé khé trong cd 1y thuyét va thuc
nghiém. Dé gidi quyét van dé nay, nghién ciru nay sir dung mot phiwong phdp méi két hop giita thuc
nghiém va mé hinh dao dong ciia hé thong treo xe dé xdy dung ham truyén cia hé thong. Dwa trén
ddc tinh ham truyén dao dong, cong cu MATLAB duwoc dp dung dé xdc dinh cdc thong sé co ban
ciia hé thong treo. Két qua nghién ciru chi ra rang voi cdc théng sé hé thong treo duwoc xdc dinh,
ddc tinh dao dong cua xe dwoc thuc hién dwa trén mé phong va thuc nghiém rat tuong déng. Tir két
qua nghién cvuu nay, co thém mot giai phap don gian nhung hiéu qua trong viéc xac dinh cac thong

50 dong luc hoc cua hé thong treo cho cac loai xe.

Tw khoa: Nhdan dang mo hinh; Hé thé'ng treo; Mo hinh dong luc hoc 6 t6; Do cung; Hé 56

can giam chan.
ABSTRACT

Determining the parameters of a suspension system is a challenging problem in both
theoretical analysis and experimental study. To solve this issue, this study proposes a novel approach
that integrates experimental data with a vibration model of the vehicle suspension system to establish
its transfer function. Based on the characteristics of the vibration transfer function, MATLAB
software is employed to identify the fundamental parameters of the suspension system. The results
indicate that, using the identified suspension parameters, the vehicle'’s vibration characteristics
obtained from simulation show strong agreement with experimental results. These findings provide
an additional simple yet effective solution for determining the dynamic parameters of suspension

systems across different types of vehicles.

Keywords: Model identification, Suspension system; Automotive dynamic model; Stiffness;
Damping coefficient.
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1. GIOI THIEU

Trong qua trinh thiét ké, ché tao mot hé
thdng treo dé dap tng duoc nhitng chi tiéu chit
lugng trong qua trinh lam vi¢c thi cac thong
s thiét ké cua hé thdng treo dong vai tro quan
trong [1]. Phuong phap chu yéu dé nghién ciru
dao dong cta hé thong treo ciing nhu danh gia
anh huong cac thong sb thiét ké cua hé thong
treo dén hiéu qua dao dong chu yéu duoc xay
dung dya trén phuong phap mé phong sb [2].

Trong nghién ctru t6i wu va didu khién
hé treo, mé hinh dao dong 1/4 cua xe chu yéu
duogc ap dung dé tdi wu cac thong s6 do cing va
can ciia hé thong treo. M6 hinh treo nay khong
chi don gian ma con co thé danh gia dugc dac
tinh dao dong cua 6 t6 cling nhu anh huong cua
cac thong s6 hé théng treo dén d6 ém diu dao
dong [2]. Tuy nhién, trong cac nghién ctru nay,
chung ta chi co thé khao sat dugc dic tinh cta
hé théng treo, trong khi do rat kho xac dinh
duogc chinh xé4c cac thong sb cta hé thdng treo.
Ngoai ra, viéc thi nghiém ciing gip nhiéu kho
khin do mé hinh phtrc tap ctia hé thong treo xét
ca khi luong treo va khong dugc treo [3].

Do d6, dé dé dang xéc dinh céc thong $6
d6 clmg va can cta hé thong treo, nghién ctru
nay d& xuat mot mo hinh 1/4 xe chi xem xét hé
thdng treo va khdi luong khong dugc treo dé
thuc nghiém va do dac cac phan ing dao dong
cua hé théng treo. Dya trén cac dir liéu do nay,
mot md hinh toan cua néd duoc thiét 1ap dé tinh
toan ham truyén dao dong. Cong cu System
Identification Toolbox trong MATLAB sau do
duogc ap dung dé tinh toan ndi suy ra cac thong
s0 vat 1y ciia d6 cling va can trong hé thong treo
dwa trén mo hinh don gian cua hé thng [4],

[5].

2. PHUONG PHAP NGHIEN CUU

2.1. Xay dung ham truyén dap ng tin so
cuia hé thong

Vi hé théng treo lam viéc véi cac tac
dong luc bén ngoai vao cé cac tan sd dao dong
khac nhau, chinh vi thé, dap tng dbi voi tan sd
ctia hé thong 1a mot danh gia rat quan trong can
dugc xem xét khi thiét ké hé thong.

t,

e,

Hinh 1. M6 hinh 1/4 t6i gidn

bé xay dung ham truyen dap g tan
s6 cua hé thong, ta can gia th1et rang cc phan
tir trong hé thong treo 13 tuyén tinh theo hinh 1
(M5 hinh hé théng treo 1 khdi lugng). Tur cac
phuong trinh chuyén dong ctia mé hinh, ta c6
thé xac dinh duoc ham truyén cta mo hinh, tur
cac ham truyén nay ta co thé biét duoc dép tng
tan s6 ctia hé théng nhu thé nao. Trong trudng
hop nay, ta xay dung ham truyén dap tmg cua
hé théng v6i dau vao 1a banh xe va dau ra cua
than xe. Phuong trinh chuyén dong cua khoi
than trén nhu sau:

mi +K(x -x )+C(x -x_)=0 (1)

Goi bién doi Laplace cta cac bién x (0,
) lan luot 1a X (s), X (s), tr phuong trinh
(1) véi ta co:
ms X, (5) =—K(X,(5)~ X () ~OXL)-X(5)  (2)

Phuong trinh ham truyén nhu sau:

L
G "o _ Cs-K _ m
. Kny ms +Cs+K o

K
‘m _ ASs—B
+£_51+A£+B(3)
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Trong do:

- G(us): Héqn truyén cia h,é théng;

- C: H¢ s0 can giam chan cua bd phan
giam chén;

- K: o cing cta bd phan dan hoi;

- m: Khéi lugng phan dugc treo.

2.2. Thi nghiém xac dinh cac thong sb

Thi nghiém dugc thuc hién trén xe con,
xe duoc gia thiét di chuyén trén mot g giam
tc c6 kich thude 1000x350x50 mm nhu trong
hinh 2(a), va céc thiét bi do bao gdm bd cam
bién do gia téc va dao dong trong hinh 2(b).

(a) Mdp mé

sensor body

f

HF-250C: 100 ... 350 mm
HF-500C: 125 ... 625 mm
HF-750C: 150 ... 900 mm

l road surface
(b) Thiét bi do
Hinh 2. M6 hinh thuc nghiém

Sau khi thuc hién qua trinh do dac cua
xe di chuyén trén go map mo, hai tin hiéu do
duoc 1a dao dong ctia banh xe va dao dong cua
than xe dudi tac dong cia xung dao dong go
giam tdc duoc thé hién nhu hinh 3.

Dao dong barh xe

— Dao dong banh e
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Thoi gian 5)

(a) Dao dong banh xe
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Dao dong than xe
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Thoi gian (s)
(b) Dao dong than xe

Hinh 3. Két qua thye nghiém

Két qua do nay sau d6 dugc dua vao
cong cu System Identification Tool trong phan
mém Matlab va két hop ham truyén cua md
hinh xe dé x4c dinh cac théng sé cta hé thong
treo.

2.3. Xac dinh thong s6 ciia hé thong treo

Nhu da duogc dinh nghia trong hinh
1, cac thong s6 can trong mo hinh mo phong
gém: K va C. Ham truyén cua nd dugc tinh
toan trong phuong trinh (3). Dya trén két qua
tur dir liéu thyc nghiém trong hinh 3, m6 hinh
“Tranfer Funtion Models” dat xac suét cao nhat
da duoc chon dé tinh toan ham truyén nay, ta
duoc biéu thi ham truyén nhu sau:

_0,24265+0.0005079 _ 0,24265+0.0005079
® 574+0,23075+0,006608 s°+0,23075+0,006608

(4)

Bing cach hop nhét giita phuong trinh
(3) va (4), cac thong sb cta hé thong treo duoc
xac dinh 1a C = 588.33 (Ns/m) va K = 16316
(N/m).

3. KET QUA VA THAO LUAN

Véi cac thong sd cua hé thong treo
gém C = 588.33 (Ns/m) va K = 16316 (N/m)
da dugc xac dinh thong qua thuc nghiém. Dya
trén mo hinh treo duoc thiét lap trén hinh 1 voi
khéi lwong phan dugce treo 1a m_= 352 kg va

gia thiét kich thich mat dudng 13 xung thang d &
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chidu cao 50 mm tac dong tryc tiép nhu hinh
4a, két qua mo phong phan Gng dao dong gitra
dich chuyén than xe va banh xe dugc hién thi
trén hinh 4b.

Dao dong barh xe

Thoi gian (6)

(a) Dao dong banh xe

Dao dong than xe

(b) Dao dong than xe
Hinh 4. Dich chuyén than xe va banh xe

Nhin db thi hinh 4 va so sanh véi d6 thi
hinh 3 (db thi két qua thuc nghiém so sanh dao
dong thuc té ctia banh xe va than xe khi thu
& trén dudng), ta thiy co ban kha giéng nhau.
Diéu nay c6 thé khang dinh phuong phap xac
dinh céc thong s6 ciia mo hinh moé phong thong
qua phuong phap nhan dang mé hinh nhu trinh
bay ¢ trén la chinh xac, c6 do tin cay cao.

4. KET LUAN

Két qua cta nghién ctru nay di duoc hai
thong s6 C va K ctia hé thong treo trén 6 to
ma khong can phai thao ro1 cac bg phan cua hé
thong treo dé do dac truc tiép.

Két qua tinh todn dugc s€ dugc dua vao
mo hinh x4c dinh dao dong bang phan mém
MATLAB, twong ddi chinh xac so véi két qua
do thuc té trén xe 6 to.

T d6 c6 thé khiang dinh day la mot
phuong phap dé xac dinh thong so cua h¢ thong
treo trén cac xe 0 t0. %
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