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1. GIOI THIEU

Hé théng treo trén 6 to c6 vai tro hét stc
quan trong, nd gop phan nang cao d6 ém diu
va an toan chuyén dong cta 6 t6. Dé danh gia
hé thong treo thi viéc phan tich tmg xtr cua hé
thong treo ciing gop phan khong nhé trong qua
trinh kiém dinh thiét ke ciing nhu danh gia su
phu hop gitra thong sO co ban, thong so két
ciu va diéu kién chuyén dong thuc té cua 6 to
trén duong. Hién nay phuong phap mé phéng
sd két hop véi thuc nghiém a0 dang duogc sir
dung rong rii dé nghién ciru cic co hé dic biét
1a hé dao dong ctia 6 t6. Muc ti€u cua bai bao
1a phan tich so bd vé tng xtr dong luc hoc cia
hé thong treo cua 6 t6 bang cach sir dung mo
hinh dugc xay dung trong chuong trinh md
phong cta phan mém AMESim.

2. PHUONG PHAP NGHIEN CUU

Tinh toan, mo6 phong.

3. NOI DUNG NGHIEN CcUU

Khi diéu khién 6 t6 trén duong, thuong
khong hoan toan ém i, s€ c6 cac hién tuong
bat thuong, chin dong va rung lic xay ra do
sy tuong tac cta banh xe v6i nén duong
khong déu. Cac kich thich 1a tic nhan tryc
tiép cho viéc tao ra dao dong cua 6 t6. Nhiing
kich thich chinh c6 anh hudng 16n d&én su ém
diu trong khi chuyén dong cua 6 to dugc tao
ra boi su khong dong nhat ciia nén duong khi
xe chay va cOng v6i nhiing sai sé do su
khong dong déu va mat can bang cua banh
xe. Thong thuong, dé nghién ctu dao dong

hé thdéng treo clia 6 t6, cac nha nghién ciu
thuong xdy dung mé hinh héa hé thong treo
tir m6 hinh vat 1y dé mé ta cac quy luat twong
ung, vi du nhu st dung mo6 hinh % trong
Hinh 1, mo6 hinh 2 va m6 hinh khong gian
nhu Hinh 2 [1], [3].
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Hinh 1. M6 hinh hoa dang
cua hé thong treo o té

Hinh 2. M6 hinh hoa dang khong gian
cua hé thong treo o to

Trén co s& md hinh hoéa da xdy dung s€
tién hanh thiét 1ap hé phuong trinh vi phan
mo ta cac quy ludt chuyén dong co cua co hé.
Vi dy, v61 mo6 hinh dang khong gian nhu trén
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Hinh 2, ta s& thiét 1ap duoc phuwong trinh dua
vé dang ham trang thai nhu sau:

]|z} [c1{z}+ K1z} =[x g+ c. )i} 1)
Trong do:
{0} = [q1q2q3q4]T— ma tran tin hiéu mat
duong;
[M] = diag[mcmblﬁl¢mt1mt2mt3mt4]
- ma tran thong sO clia xe;
T
{Z} = [Zczbe¢ztlzt2zt3zt4] -
vi thang ding va goc xoay cua xe;
[C].[K]- ma tran hé sd d6 ctng va hé sb

ma tran chuyén

giam chn.

Tuy nhién, dé thiét 1ap va giai hé phuong
trinh vi phan cia mdé hinh khéng gian hé
thong treo c6 nhiéu béac ty do (co thé dén 15
bac ty do) thi phai s dung cac cong cu mod
phong toan hoc dé giai nhu phin mém
Matlab Simulink nhu so d6 trong Hinh 3,
viéc d6 can rét nhleu thoi gian va yéu cau
may tinh phai c6 cdu hinh cao khi mé phong
dé dat duoc két qua chinh xac cao.

Hinh 3. So' do xdy dung va mé phong
hé thong treo o6 to

bé giai quyét van dé do, hién nay dudi sy
phat trién cua khoa hoc va cong nghé, dic
bi¢t la cac cong ngh¢ trong md phong thuc
nghiém dugc st dung rat nhiéu trong linh
vue nghién ctru tho nghiém 6 16, phan mém
AMESim duogc thlet ké va san xut, cac cong
cu cua phin mém dugc nha san xuit xay
dung va phét trién rat tién loi cho viéc tinh
toan, md phong cac hé thong trén 6 t6 nodi

riéng va rat nhiéu co ciu, may moc, thiét bi
n6i ching khac nhu: may bay, tau thuy, may
xay dung...

Trong nghién clru nay, tdc gia st dung
phin mém Simcenter AMESim 2020 dé mo
phong hé thong treo dang khong gian cua h¢
thdng treo 6 t6 v6i so d6 khdi nhu Hinh 4:
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Hinh 4. So do khoi m6 hinh dang
khong gian hé thong treo o to

Pé thiét 1ap va chay chuong trinh, ta tién
hanh thiét 1ap cac thong sb cua cac he thong
nhu tin hiéu dau vao, thong s6 hé thong treo
trude, théng sb hé thong treo sau, thong sb
dong co, thong s6 ctia hé thong phanh, thong
s6 ctia nén duong,... nhu trén Hinh 5, Hinh 6,
Hinh 7, [2]:

Hinh 5. Thiét lgp cdc théng so
cua hé thong trén phan méem AMESim
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Hinh 6. Thiét ldp thong sé nén dwong

Véi cac thuat toan dugc xay dung dé mo
phong cac dang tin hiéu cua bé mit mat
duong gdm nhiéu loai nhu ngiu nhién, dang
bac, hay ham diéu hoa,... ta c6 thé nhanh
chong thiét 1ap duoc tin hiéu dau vao cho mo
hinh 6 t6 khi tiép xtGc véi nén dudong nhu
Hinh 6.

sky-hook damper

Classic passive
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Active dampers using
skyhook principla

Duphcation block
Road peafile L

Hinh 7. Xy dung va thiét lgp théng s6
hé thong treo.

Két qua mo phong: sau khi chay chuong
trinh, ta thu duoc chuyén vi va van téc nhu
trén Hinh 8, Hinh 9:

Hinh 9. Pé6 thi mé ta chuyén Vi

4. KET LUAN

Tir cac két qua nghién clru trén, tac gia rit
ra mot s6 két luan sau:

- Bai bao da nghién ctru ung dung phan
mém Amesim dé xay dung va mo phong s6 mo
hinh dang khéng gian ciia hé thong treo 6 t6.

- Chuong trinh mé phong bang phan mém
AMESim cho phép ngudi sir dung dé dang
diéu chinh va thiét lap cac dic tinh cua hé
thdng treo hay bat ky cac hé thdng khac trén
6 t6 khi can xét anh hudng t6i qua trinh hoat
dong cua xe trong qua trinh nghién ctru.
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