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TOM TAT
Hé thdng treo khi nén c6 wu diém, 13 nang cao tinh ém dju chuyén dong cho cac 6 6.
Heé thong nay thich nghi tot v6i viée thay doi tai trong 6 to bang viéc thay ddi ap suét trong
hé théng, giam cac xung luc tic dung 1én than xe khi 6 t6 di trén cac loai dudng co cac
gia tri map mo khac nhau. Bai bao trinh bay nghién ctru thiét ké ché tao mé hinh hé thong
treo khi nén trén xe tai 1,25 tin. M6 hinh duoc ché tao nham danh gia d§ ém diu cua h¢
thong treo khi nén so v6i hé thong treo nhip sau khi duoc chuyén doi.

Tiwr khoa: Hé théng treo khi nén, hé théng treo co khi, mo hinh.

ABSTRACT

The air suspension system has advantages, is to improve the smoothness of motion
for vehicles. This system adapts well to changes in vehicle load by changing pressure in
the system, reduces the impact force on the vehicle body when the vehicle travels have
different bump values. This paper presents research of the design and manufaturing
model of an air suspension system on a 1.25 ton truck. The model was built to evaluate the
smoothness of the air suspension system compared to the leaf-spring suspension system
after being converted.

Keywords: Air suspension system, Leaf-spring suspension system, model.

1. PAT VAN PE

Xu hudng phat trién 6 t6 tai hién nay
chu yéu tap trung cong nghé vao viée tiét
ki€ém nhién li¢u cling nhu gidm phat thai 6
nhiém moi truong. Cac cong nghé mdi ra
doi duoc 4p dung cho hé thong diéu khién
nhu hé théng 14i, hé thong treo. Trong
nhitng nim gan déy, hé thong treo trén 6 to
c¢6 phan tir dan hoi loai khi nén (hé thong

treo khi nén) ngay cang dugc dung phd
bién trén céc 6 td con, xe cé tinh tién nghi
cao va 0 to tai va 6 td khach ¢6 16n. Do co
tinh wu viét vé tinh ém dju chuyén dong ma
hé théng treo khi nén hién nay da dan duoc
thay thé hé thong treo théng thudng sir
dung phan tir dan hoi kim loai nhu: Nhip,
16 xo0 hodc thanh xoén. .. [1]. Tai Viét Nam,
hé théng treo khi nén duoc str dung nhiéu
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trén cac 6 to khach cd 16n va 6 t6 khach
giudng ndm hai ting. Do phan tir dan hoi
khi nén ctia hé thong co kha ning thay doi
duoc d6 ciing nho vao dac tinh chiu duoc
nén cua khong khi trong bau chira, c6 thé
ap dung viéc ty dong diéu khién hodc ban
tu dong thay d6i d6 ctig phu hop véi cac
ché d6 chuyén dong 6 t6 [2]. Tuy nhién
viéc tng dung trén xe tai tai Viét Nam con
han ché va chua thiy c6 cong trinh nghién
ctru nao dé cap dén hé thdng treo khi nén
trén xe tai nho.

2.COSO LY THUYET

2.1. Pic tinh ciia hé théng treo
khi nén

- Phan tir dan hdi khi nén c6 d6 cing
nho khi 6 t6 chwa c6 tai va co thé ting do
cimg khi ting tai trong nho ting ap suét
trong phan tir dan hoi khi nén. Dic tinh nay
gitp cho 6 t6 chay ém diu ca khi tai nhe
cling nhu khi day tai, dap ung yéu cau vé
tinh ém dju khi chuyén dong [1].

- Chiéu cao trong tAm ctia 6 t6 co thé
diéu khién va gitt khong d6i ngay ca khi
tai trong thay doi, bang cach diéu khién ap
suét khi nén trong phan tir dan hoi.

- H¢ thdng c6 thé thay d6i dugc do
ctimg khac nhau trén mét ciu xe, giam goc
nghiéng ngang khi 6 t6 di vao duong vong
hodc khi bé tri tai trong khong déu trén
san xe.

2.2. Thiét ké ché tao mé hinh hé
théng treo khi nén

2.2.1. So do nguyén ly

So dd nguyén 1y hé thong treo khi nén
duoc tac gid xay dung dua trén md hinh
hoa hé théng treo khi nén [3]. Cac bo phan
chinh ctia mé hinh gém phan khéi luong
dugc treo (gdm khung xe, thing xe) xem
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nhu mot khoi cung co khdi lugng m, cau
xe 0 t0 c6 khoi luong m,, ballon khi nén,
may nén khi, binh chira khi nén, van khi
nén, cam bién do cao, duong 6ng khi nén,
bo diéu khién dién tir.

Hinh 1. So dé6 mé hinh hé théng treo khi nén

- M6 hinh hé théng treo khi nén duoc
ché tao c6 cong dung nham xac dinh mbi
quan hé giira tai trong tac dong 1én khdi
lwong duogc treo va ap suét trong ballon khi
nén. Bé dam bao trong tdm xe khong thay
d6i thi yéu cau dat ra 1a khi tai trong ting
1én thi do cing cua ballon khi nén ciing
tang 1én.

Khung xe FeTeTaTen

CB dj cao

A Duong én
Cau xe gong

Hinh 2. So dé diéu khién mé hinh hé théng
treo khi nén
- Cam bién do cao co coéng dung xac
dinh khoang cach tur khdi lugng duogc treo
dén khéi luong khong duoc treo (cau xe)
nham goi tin hidu dén bo xur 1y, tir d6 bo
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xir Iy goi tin hidu dén van dién tir khi nén nham diéu chinh 4p suat khi nén trong
(van tai trong) nham di€u chinh ap suat dén  ballon bang cach dong mé duong khi nén
ballon khi nén. Van khi nén c¢6 cong dung tir binh chira dén ballon.

Ris -

[1 11

195

1685
460
£

1224.5

Hinh 3. Ban vé két cadu mé hinh

2.2.2. Thiét ké cac bd phan cia dugc thiét ké trude trong phin mém 3D
mo hinh Inventor v6i két qua thiét ké dat duoc nhu

Céc co ciu chinh cua bé thir nghiém Hinh 4.

a. Ballon khi nén b. May nén khi ¢. Binh chira khi nén

d. Khung xe e. Thung xe f Céu xe

Hinh 4. Cdc chi tiét chinh ctia mé hinh duoc thiét ké trong phdn mém Inventor

Sau khi thiét ké cac chi tiét, nhom hinh. So d6 mé ta lap ghép duoc trinh bay
tac gia tién hanh ldp ghép hoan chinh mé Hinh 5.
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Hinh 5. So dé Idp rdp téng thé mé hinh hé théng
treo khi nén

1- Thung xe, 2- khung xe; 3- may nén khi;
4- binh chika khi nén; 5- hé thong treo trude;
6- ballon khi nén; 7- cau xe; 8- banh xe.

Déi véi cac chi tiét trén mo hinh, khéi
luong khong dugc treo dugc nhom tac gia
ké thira san pham trén xe tai 1,25 tan (d6i
tugng nghién ctu) va binh chura khi nén
duoc chon tir binh chira khi nén trén xe tai.
Do d6 viéc danh gia do bén, kha nang chiu
tai va chiu 4p suat cta chi tiét trén nhom tac
gia khong dé cap dén. Do d6 nhom tac gia
chi dé cap dén khung xe. Sau khi thiét ké
xong mo hinh 3D khung xe, nhém nghién
ctru tién hanh danh gia do bén cua két cau
khung sau khi thiét ké nham kiém tra danh
gia san pham sau khi thiét ké. Néu khung xe
chiu luc sau khi thiét ké nhung chua danh
gia d6 bén ma chuyén sang ché tao thi s& co
nhuoc diém c6 thé khung xe chiu luc thiéu
bén hodc du bén. Néu thiéu bén sé& lam cho
khung xe khong chiu duoc tai trong thiét
ké, néu du bén s& 1am cho tn chi phi vat
ligu. Do d6 bai toan kiém tra do bén cua
khung xe 14 bai toan co ban trong thiét ké.

Khung xe dugc nhém tac gia lua chon
1a thép co thong sb kich thude va thong sd
vat li¢u dugc trinh bay trong Bang 1.

102

ISSN 2681 5-9945

Bing 1. Cac thong s6 co ban khung xe
khao sat va thong so k¥ thuat vat li¢u

Mo ta Théng s6 | Pon vi
Chiéu dai toan bd 2564 mm
Chiéu rong toan b 1290 mm
Khdi lugng riéng 7850 | kg/m?
Hé sb Poisson 0.29 -
Modul Young 250 MPa

Trong nghién ctru ndy, nham phuc vu
cho qua trinh tinh toan, mé hinh da duoc
don gian héa céac cau trac hinh hoc khong
anh huong téi gia tri mg suat nhu cac 10,
loai bo cac dinh tan. Coi nhu cac thanh
dam doc va dam ngang lién két tuyét d6i
cling qua cac mdi han. Cac mbi han duoc
mo ta théng qua cac phan tir chuyén dung
trong phan mém dé moé phong mdi han.
Céac gia tri tai trong dinh mutc theo thong
s6 k¥ thuat.

Céc nghién ctru cua Teo Han Fui [5]
va Monika S. Agrawal [6] dua ra phuong
phap thir nghiém do bén tinh trén khung xe
tal va phuong phap dat diéu kién bién. Cac
méu nhip co vai tro han ché chuyen vi cua
khung theo 3 phuong tinh tién trong mit
phing xyz va cac phuong quay. Do vay
ta chon ngam tai cac vi tri mau bat nh1p
tai phia trudc va vi tri lién két thanh din
hudng va ballon khi nén tai phia sau.

Céc luc tac dung 1én khung xe, ta quy
vé cac vi tri riéng theo ting khéi luc tac
dung. Trong thuc té, khung xe chiu tac dung
cua lyc tu tai trong tdc dung 1én tai trong
chinh 13 hang hoa chét 1én khung xe voi
khéi lugng 1a 1,25 tin cung v6i khdi lwong
than thung hang gé l1én khung xe khoang
100kg, do do tong tai trong 1a 1350keg.

Thyc té, dé tinh d6 bén khung xe khi
chiu tai trong dong 1a rat khé khan vi phai
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xay dyng mo hinh dong luc hoc, xac dinh
tai trong dong lam théng sb dau vao cho bai
toan tinh bén. Muc dich chinh trong nghién
ctru nay la tinh toan kha nang chiu tai trong
cua khung xe trong trang thai tinh nén cac
phan tich d bén trong nghién ciru nay duoc
nhom tac gia khao sat trong trang thai tinh.
B: Static Structural

Force
Time: 1, 5

[A] Force: 12000
. Fixed Support

Hinh 6. Piéu kién bién ciia mé hinh khung xe

Sau khi tién hanh tinh toan xong bang
phan mém ta s€ thu dugc ung suat, bién
dang, chuyén vi dudi dang cac phd mau.

Total Deformation
Type: Total Deformation

0,00058149
0 Min
Hinh 7. Chuyén vi trén khung xe va vi tri cé gid tri
16n nhdt
Equivalent Stress
Type: Equivalent fvon-hises) Stress

Unit: kPa
Tirme: 1

46,234 Max

4,9334e-7 Min

Hinh 8. Ung sudt tuong duong trén khung xe
va vi tri ¢6 gid tri I6n nhdt
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Két qua phan tich cho thdy truong hop
nay tng suat 1on nhat dat gia tri 46,23 MPa
(hinh 8), thdp hon gia tri gii han cta vat
lidu 13 250 MPa nén khung xe dam bao diéu
kién bén pha huy trong truong hop nay.
Déi véi chuyén vi ciia khung xe, gia tri 16n
nhit dat 0,088334mm cho thdy khung xe
khi chiu tai trong day tai thi chuyén vi cta
khung xe rat nho, khong gdy anh hudng
dén két cau cua khung xe va cac chi tiét 1ap
trén khung xe.

2.2.3. Ché tao va lip rap cac b phan
ctia mo hinh

Khung xe dugc thiét ké ché tao phai
dap ung dugc yéu cau: Ché tao dé dang,
dam bao do bén va tiét kiém vat liéu, chi
phi thap. Khung xe duoc ché tao tir thép
hinh chir C, két cdu cac vi tri ga lap trén
khung phai khop voi khung xe tai 1,15
tAn nham muc dich sau khi thi nghiém
trén mo hinh thi cac chi tiét trén mo hinh
nhu ballon khi nén, binh chira khi nén, cac
cam bién, bo diéu khién dién tu,... dugc
thao ra va lap lai trén xe. Sau khi ché tao
xong lap dat hoan chinh mé hinh can dam
bao cac yéu cau:

- Ballon khi nén 2 bén phai dbi xtng
nhiam dam bao viéc chiju tai trong 1a nhu
nhau;

- May nén khi va binh chura khi nén,
cic cam bién, bo diéu khién dién tir phai
duoc lap dat chiac chan trén khung xe dé
dam bao khong bi roi trong qué trinh thi
nghiém;

- Hé théng treo trudc phai dam bao
chiéu cao nham gitp cho than xe dugc can
bang, dam bao than xe khong bi nghiéng
trong qua trinh thi nghi¢m;
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xac dinh gia tri t6i wu cua 4p sudt trong
ballon khi nén tmg v&i timg ché do tai trong
khéac nhau nham dam bao do cao cua than
xe khong thay ddi khi tai trong cua xe thay
d6i. Cac ban v& chi tiét va ban v& lap ghép
duoc thuc hién bang phan mém Inventor.
Dbi voi chi tiét chiu tai trong 1a khung xe,
sau khi thiét ké duoc tinh toan mo phong
bang phan mém Ansys nham danh gia kha
nang chiu tai (do bén cua khung xe) trong
trang thai tinh. Thong qua qué trinh hoan
thién mo hinh nay, nhém tac gia tién hanh
hiéu chuan mo hinh nham x4c dinh gia tri toi
wu giira 4p sudt trong ballon khi nén véi tai
trong cta than xe va tién hanh thyc nghiém
danh gia nham so sanh d6 ém diu ciia mo
hinh khi st dung hé thong treo khi nén so
v6i khi sir dung hé thong treo nhip. Ngoai
ra, md hinh nay co6 thé dap ting duoc yéu
cau nghién ctru, giang day va hoc tap nganh
Cong nghé K§ thuat O t6 tai trudng Pai hoc
Su pham K¥ thuat Vinh Long.

Hinh 10. Ldp ddt bé diéu khién dién tir va thi nghiém
thay déi dp sudt trong ballon khi nén

3. KET LUAN Loi cim on.

Bai bao di trinh bay két qua nghién ciru
thiét ké, ché tao mo hinh hé théng treo khi
nén trén xe tai 1,25 tan. M6 hinh dugc thiét
ké phuc vu cho qua trinh thi nghiém nham

Nghién ctu nay dugce thuc hién cé sy
hd tro kinh phi tir dé tai nghién ctru khoa hoc
cap Bo, Mi s6: CB2023-15 T2017-PC-053
cua Bo Lao dong Thuong binh va Xa hoi.
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