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XAY DUNG MO HIiNH THi NGHIEM XAC DINH GIA TOC THAN XE
KHI CHUYEN POI TU HE THONG TREO NHiP SANG HE THONG
TREO KHi NEN

EXPERIMENTAL MODEL BUILDING TO DETERMINE VEHICLE BODY
ACCELERATION WHEN CONVERTING LEAF-SPRING SUSPENSION SYSTEM TO
AIR SUSPENSION SYSTEM
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TOM TAT

Hé thong treo khi nén cé nhiéu wu diém, mang lai tinh tién nghi va nang cao tinh ém dju
chuyén dong trén 6 t6. Hé thong treo khi nén thich nghi véi viéc thay doi tdi trong 6 t6 théng qua
viéc thay déi dp sudt trong ballon, gidm cdc xung lyc tac dung lén thin xe 6 t6 khi di chuyén trén
cdc logi dwong c6 nhiéu map mé. Bai bdo trinh bay két qua nghién ciru xdy dung mé hinh nham
thi nghiém xdc dinh gia toc theo phwong thang dimg cia thdn xe trén mé hinh khi chuyén doi tir hé
thong treo nhip sang hé thong treo khi nén. Tdc gia sir dung bé tao map mé mdt dwong dé gia lip
mdp mé mdt dwong, thay tan soé kich déng mat dwong théng qua thay déi toc dg quay ciia déng co
dién. Trén co sé do, nhém tdc gid so sanh, danh gid mirc dg cdi thién gid tri gia toc trung binh thén
xe khi sir dung hé thong treo khi nén thay thé cho hé thong treo nhip.

Tir khéa: Hé thong treo khi nén; Hé thong treo nhip; Gia toc.
ABSTRACT

The air suspension system has many advantages, including being convenient and improving
the smoothness of motion in the vehicle. The air suspension system adapts to changing vehicle
loads by changing the pressure in the ballon, which reduces the impact force on the vehicle's body
when traveling on rough roads. This article presents the results of research on building a model to
experimentally determine the vertical acceleration of the vehicle body on the model when converting
from a leaf-spring suspension system to an air suspension system. The author uses the road surface
bump generator to simulate road surface bumps, changing the road surface agitation frequency by
changing the rotation speed of the electric motor. On that basis, the authors compare the level of
acceleration reduction in vehicle body vibrations when using the air suspension system to replace
the leaf-spring suspension system.

Keywords: Air suspension system,; Leaf-spring suspension system,; Acceleration.
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1. GIOI THIEU

Khi tién hanh thi nghiém dé xac dinh
mot sd théng sé theo didu kién thuc té lai bi
han ché boi mot sd yéu té nhu: thiét bi, 6 16,
duong thir, nguoi 1ai, thoi gian, chi phi, diéu
kién ngoai canh... [1]. Trong khi d6, phuong
phap thi nghiém trén mé hinh c6 thé khic phuc
cac nhuge diém néu trén nhung bi han ché boi
dod chinh xac cua thong s6 dau vao. Viéc két
hop gitta thi nghiém trén mo hinh va thi nghiém
theo diéu kién thuc té nham dat duoc hiéu qua
t6t nhit trong kha ning khai thac thi nghiém
theo diéu kién hién c6 [2]. Thi nghiém 6 to
thong thuong nham hai myc dich: x4c dinh cac
thong sd dau vao cho mé hinh 1y thuyét hodc
kiém chtng hay xac dinh mot s6 thong sb dau
ra cua mo hinh [3]. Pé thuc hién thi nghi¢m
nay can xac dinh cac thong s6 can do, thiét bi
va phuong an thi nghiém phu hop véi diéu kién
hién c6 [4]. Trong mo hinh hé thong treo khi
nén va hé théng treo nhip, thong s6 duoc lya
chon dé do thi nghiém 1a gia toc theo phuong
thang dimg cia than xe. Thiét bi thi nghiém
duoc thiét 1ap gdm cac cam bién do gia toc, bd
xtr 1y tin hiéu, may tinh diéu khién, thu thap va
xuét két qua. Két qua thi nghiém xéac dinh duoc
gia toc thang ding than xe phia bén trai va bén
phai khi str dung hé thng treo khi nén va hé
thdng treo nhip va duoc so sanh v6i nhau thong
qua sai sb ctia gia tri 16n nhat dé danh gia d6 ém
diu ciia mo6 hinh hé théng treo khi nén so voi hé
thdng treo nhip.

2. XAY DUNG CHUONG TRINH THi
NGHIEM

2.1. Muc dich thi nghiém
Muc dich ctia thi nghiém 1a do gia tdc

than xe ciia mo hinh khi xe st dung hé thong
treo nhip va st dung hé thong treo khi nén.

Trén co s¢ d6, nhom nghién ctru danh gia muc
do cai thién gia trj gia toc trung binh than xe khi
str dung hé thdng treo khi nén thay thé cho hé
thdng treo nhip.

2.2. Poi twong thi nghiém

Pbi tuong cta thi nghiém 13 mé hinh
hé thong treo khi nén diéu khién bang dién tu
duoc lép dat trén b tao mép md mat dudng.
Do ndi dung nghién ctru nay chi xac dinh va
danh gia mirc d6 cai thién gia toc dao dong than
xe khi str dung hé thdng treo khi nén thay thé
cho hé théng treo nhip. Tuy nhién, dé co thé
thong nhét vi tri lip dat cam bién Ién than xe va
thuan tién trong viéc so sanh két qua khao sat Iy
thuyét va thi nghiém trén duong, nhom tac gia
chon vi tri lép dit cam bién gia tde tai vi tri phia
trén ballon khi nén trén khung xe.

, 38 3 ,

Hinh 1. M6 hinh hé thong treo khi nén diéu khién

bang dién tw duoc lap dat trén bo tao map mé mat
dwong va cam bien do gia toc

2.3. Thiét bi thi nghiém

D¢ xac dinh thong s6 gia toc than xe,
nhom nghién ctru can cac cdm bién va thiét bi
do nhu sau:

- Cam bién gia téc dung than xe
MMA7361LC-XYZ AXIS dat trén than xe tai
vi trf phia trén cau xe phia bén trai dé do gia toc
thang dung than xe;

- Cam bién gia tbc dung than xe
MMA7361LC-XYZ AXIS dat trén than xe tai
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vi tri phia trén ciu xe phia bén phai dé do gia
toc thang dung than xe;

- BO thu nhan va xu ly tin hi¢u NI
(National Instruments);

- May tinh va phan mém thi nghiém
Measurement & Automation.

MMA7361LC — XYZ Z ';1 5
ACCELEROMETER Nol = % :r:j E
ZZ ] E
, | B3 | =
MMA7361LC — XYZ Z, a =
ACCELEROMETER No2 = '8

Hinh 2. So' do hé théng thi nghiém do gia toc
than xe

2.3.1. Cam bién do gia téc dirng thin xe
MMA7361LC-XYZ AXIS

Cam bién MMA7361LC-XYZ AXIS
c6 thé do gia téc thing theo ba phuong x, vy,
z. Thong s6 k¥ thuat co ban nhu sau [5]: Gidc
cam giao tiép: 9 chan; Dién ap lam viéc: Tir
2,2V dén 3,6V; Dong dién 1am viéc: 400 pA;
Dong dién o ché d6 cho: 3 pA; Do nhay: 800
mV/g; Thoi gian 1dy mau: 0,5 ms.

Hinh 3. Cau tao cam bién do gia toc

2.3.2. By thu nhdn va xw ly tin hiéu NI
(National Instruments)

Bd thu nhan va xur ly tin hi¢u NI c6
nhiém vu ti€p nhan tin hi€u tor cac cam bién

giri vé khuéch dai chuyén d6i tin hiéu twong ty
sang tin hiéu s6 va xir 1y tin hiéu trudc khi dua
vao phan mém thi nghiém trong mdy tinh. So
d6 khéi bo thu nhan va xu 1y tin hiéu NI duoc
mo ta nhu trén hinh 4 [5].

MMA7361LC Nol Z, = 7
—_— > >
R chuyén Bovixir [ Miy
Lo déi tin Iy |-~ tinh
MMaTssiLeNe | 94 7, [hituAD| 7, )

Hinh 4. So do khoi bé thu nhdn va xir Iy tin hiéu NI
3. THIi NGHIEM VA KET QUA

Thi nghiém duogc tién hanh trén bé thir.
Khi tién hanh thi nghiém, nhom nghién ctru
thay ddi tbc d6 quay cua motor tao kich dong
mat duong (twong Ung vdi truong hop thay
d6i toc do chuyén dong cua xe trén dudng, toc
do quay motor la 500, 1000, 1500 vg/ph), thi
nghiém véi tai trong cua xe 1a 1250kg. Két qua
thi nghiém do duoc 1a gi tri gia toc thang ding
than xe dat trén than xe tai vi tri phia trén cAu
xe phia bén trai va bén phai khi 6 t6 sir dung hé
thong treo nhip va h¢ thong treo khi nén.

3.1. Khi 6 t sir dung hé thong treo nhip
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Hinh 5. Gia téc than xe bén trai (m =500, 1000,
1500 vg/ph)
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Hinh 6. Gia téc than xe bén phai (n = 500, 1000, 1500 vg/ph)

Bang 1. Gid tri gia toc trung binh thin xe (RMS) khi sir dung hé thong treo nhip

Téc dd quay motor Gia tri gia toc trung binh thin xe (RMS) [m/s?]
500 vong/phiit 1000 vong/phut 1500 vong/phut
Tai trong Trai Phai Trai Phai Trai Phai
1250 kg 3.08159 | 3.03313 | 3.14437 | 3.10245 3.59064 | 3.6505

Nhin trén két qua thi nghiém c6 thé nhan thay, khi co kich dong tir map moé mat dudng s&
sinh ra gia toc than xe. Gia trj gia toc thang dung than xe dit trén than xe tai vi tri phia trén cau xe
phia bén trai va bén phai cuc dai déu tang khi tang tan sé kich dong mat dudng (ting téc do quay
dong co dién) Ién khung xe.

3.2. Khi 6 t6 sir dung h¢ thong treo khi nén
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Bdng 2. Gid tri gia toc trung binh than xe (RMS) khi sir dung hé thong treo khi nén

Téc dp quay motor Gia tri gia tbc trung binh thin xe (RMS) [m/s?]

500 vong/phut 1000 vong/phut 1500 vong/phut
Tii trong Trai Phai Trai Phai Trai Phai
1250 kg 237145 | 237003 | 2.60227 | 2.67158 | 3.03541 | 3.06059

Lol

Twong tu khi st dung hé thong treo
nhip, khi thay thé bang hé thong treo khi nén
thong qua két qua thi nghiém cho thay, khi c6
kich dong tir mip mo mit dudng sé& sinh ra gia
toc than xe. Gia tri gia toc thang dimg than xe
dat trén than xe tai vi tri phia trén cau xe phia
bén trai va bén phai cuc dai déu tang khi ting
tan sb kich dong mat dudng (ting toc do quay
dong co di¢n) Ién khung xe.
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3.3. So sanh gi4 tri gia toc thin xe Khi sir _
dung hé thong treo khi nén so véi hé thong "o 5 10 i3 20
treo nhip Thai gian (s)

Dé danh gia mite do gidm gia e than Hinh 9. Gia téc thdn xe bén trdi (n = 500 vg/ph)
xe khi str dung hé thong treo khi nén thay thé
cho hé thong treo nhip, két qua thi nghiém xéc —Nhip
dinh gia tdc than xe phia bén trai va phai khi xe
day tai duoc so sanh lai véi nhau. Do diéu kién
thi nghiém 1 giéng nhau, nhom nghién ctru st
dung phuong phap chong db thi dé danh gia su
tuong dong vé quy luat va gia tri khi sir dung
hé¢ théng treo khi nén thay thé cho hé thong
treo nhip. Ngoai ra, dé danh gia sai s6, nhém
nghién ctru so sanh cac gia tri gia toc trung binh
than xe nhim danh gia mirc do cai thién gi tri

(=]

phai (mrﬁ)
(=1

.

(¥

[

Gia toc thin xe bén
=

[
S

. X \ A LA ) , -6
gia toc trung binh than xe. Céac két qua so sanh 0 5 10 15 20
trong tirng trudong hop duogc thé hién qua cac do Thai gian (s)
thi (hinh 9-14) va bang 3 nhu sau: Hinh 10. Gia toc thdn xe bén phdi (n = 500 vg/ph) &
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Hinh 11. Gia téc thdn xe bén trdi (n = 1000 vg/ph) Hinh 13. Gia toc than xe bén trdi (n = 1500 vg/ph)
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Hinh 12. Gia téc than xe bén phai (n = 1000 vg/ph) Hinh 14. Gia téc than xe bén phdi (n = 1500 vg/ph)

Bdng 3. So sanh két quad xdc dinh gid tri gia toc than xe khi day tdi

n =500 vg/ph n =1000 vg/ph n = 1500 vg/ph
Khi , | Giam | Khi .| Giam | Khi .| Giam
nén | VP ot | onen | NP o0 | onen | NP oy

Gi4 tri gia tc trung binh than xe

bén tréi (RMS) [m/s’] 2,37 | 3,08 | 23,04 | 2,60 | 3,14 | 17,24 | 3,03 | 3,59 | 15,46

Gi4 tri gia toc trung binh than xe

bén phai (RMS) [m/s’] 2,37 | 3,03 | 21,86 | 2,67 | 3,10 | 13,88 | 3,06 | 3,65 | 16,16
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So sanh két qua thi nghiém trén mo
hinh trong trudng hop khi day tai, co thé thay
rang quy luat bién thién gia tri gia toc thing
ding than xe bén trai va bén phai khi su dung
hé thng treo nhip va hé thong treo khi nén 1a
giéng nhau. Khi str dung hé théng treo khi nén,
mirc d cai thién gia tri gia tdc trung binh than
xe khi thay d6i tin sb kich dong mit dudng (tdc
d6 quay dong co dién) cho thdy giam 16n nhat 1a
23,04% phia bén trai than xe, toc d6 quay dong
co dién 500vg/ph; giam nho nhit 1a 13,88%
phia bén phai than xe, toc d6 quay dong co dién
1000vg/ph. Két qua nghién ctru thyc nghiém
cho théay khi sir dung hé thng treo khi nén thi
gia toc than xe giam xudng so voi khi sir dung
hé thong treo nhip, diéu d6 cho thdy phu hop
v6i cc cong trinh nghién ciru [6, 7] da cong bd
trude day cling nhu mo hinh nghién ctru 1a phu
hop va dam bdo dg tin cdy.

4. KET LUAN

Bai bao da lya chon dugc phuong phép,
thiét bi thi nghiém va da xay dung duoc quy
trinh thi nghiém phu hop véi diéu kién nghién
ctru ¢ Viét Nam va da thuc hién thi nghiém xac
dinh duoc gia toc theo phuong thiang dimg than
xe bén trai va bén phai khi sir dung hé thong
treo khi nén thay thé cho hé thdng treo nhip.
Viéc so sanh murc do cai thién gid tri gia tde
trung binh than xe khi thay ddi tin s6 kich dong
mit dudng (tbc d6 quay dong co dién) cho thay
tai vi tri phia bén trai than xe khi tbc d6 quay
dong co dién 500vg/ph thi muc dd cai thién la
16n nhat (23,04%). Tai vi tri phia bén phai than
xe khi tbc do quay dong co dién 1000vg/ph thi
mirc d6 cai thién 12 nho nhét (13,88%).

Nghién ctru nay thyuc hi¢n trén mo hinh
chi thay doi tbc do quay dong co twong tng
v6i thay doi téc d6 chuyén dong cta 6 t6 khi di
chuyén trén dudng ma chua gia lap dé thay doi
d6 map mo6 mat dudng (chiéu cao mit dudng),

cam bién st dung va b thu nhan va xu ly tin
hiéu c6 do chinh xac chua cao. Pay cling chinh
1a nhugc diém cua nghién ciru nay. Do dé, can
c6 nghién ctu tiép theo trong viéc thay doi
bién 46 map mé mat dudng bang cach thay d6i
bién dang cam tac dong 1én bd tao map mo mat
duong nham danh gia két qua thuce té hon va st
dung thiét bi c6 do tin cay cao hon.
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