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Nghien cuu, xac djnh goe on djnh tTnh ngang 
cua 6 to san xuat lap rap tai Viet Nam 
bang phuong phap thyc nghiem 
• TS. DANG V I E T H A - Cue Ddng kiem Viet Nam 

TOM TAT: On dinh ngang cua 6 to la van de lien 
quan den an toan cua xe, duoc cac nha khoa hgc 
quan tam nghien cuu T$i Viet Nam, 6 to san xuat 
lap rap dugc kiem soat ve goe on djnh tTnh ngang 
tu khau thiet ke den khau thd nghiem danh gia 
chat luqng Thdng so nay duoc xac dinh tren thiet 
b| chuyen dgng va danh gia theo chi tieu cua Quy 
chuan QCVN 09:2015/BGTVT Bai bao gidi thieu 
phuong phap thd nghidm xac djnh goe on djnh 
tTnh ngang va thuc hien do tren mpt sd mau 6 to 
dien hinh s in xuat I3p rap t^i Vi^t Nam 

T u KHOA: Gdc on dinh tTnh ngang, sin xuat lap 
rap, phuong phap thuc nghi$m. 

ABSTRACT: Honzontal stability of the automobiles 
IS a matter related to the vehicle safety, are 
interested in research by the scientists In Vietnam, 
manufactured and assembled automobile are 
controlled on the static rollover angle from design 
to testing and quality assessment This parameter 
15 determined on specialized equipment and 
evaluated according to the criteria of QCVN 
09 2015/BGTVT. This article introduces the 
testing method for determining the static rollover 
angle and test some typical automobile models 
manufactured and assembled in Vietnam, 

KEYWORDS: Static rollover angle, manufacture 
and assembly, experimental method 

LDATVANOi 
1 .1 . B6\ cSnh va muc tieu nghien cuTu 
Gdc dn dinh tfnh ngang anh hUdng den an toan cua 

d td, dae biet ddi vdi eae loai xe ed kich thudc Idn nhu d 
td tai hang nang, d d khach cd Idn, d td khieh giudng 
nam, Khi ehuyen ddng, dn dinh ngang cua d td phu thudc 
vao cie yeu td ngoai canh: gde nghieng ngang cua mat 
dudng; tae ddng cua gid ngang; lyc quin tinh khi quay 
vdng (Hinh 1.1) [1,2]. Gdc dn dinh tinh ngang la thdng sd 
duoc cae nha san xuat quan tam ben canh tinh tham my, 
hinh dang khi ddng hoc, thdng sd hinh hgc cua xe, phu 
thudc vao cac yeu td [11,12,15]: 

-Chieu cao trgng tam; 
- Chieu rdng co sd (vet banh xe); 
- Bien dang eua Idp va he thdng treo; 
-Thanh can bang. 
Cac quy dinh eua qude te da dua ra chi tieu danh gia 

gdc on dinh tinh ngang theo tieu chuan. Tai Viet Nam, d 
td sin xuat lap rap dugc kiem soit chat luong td khau 
thiet ke den khiu thd nghiem. Trong dd, gde dn dinh tTnh 
ngang la mdt trong nhdng chf tieu an toan can phli d ip 
dng. Thdng sd nay duge sd dung trong tfnh toan thiet ke 
xe, danh gia tinh nang an toan khi van hanh [13,14]. Gde 
on djnh tinh ngang dugc xae djnh tren thiet bi chuyen 
dyng, sd dung mdt ban nang quay quanh khdp b in le, 
ket qua dUOc danh gia theo chi tieu cua Quy ehuan QCVN 
09:2015/BGTVT [3]. 

Hinh 1.1: Cae yeu to inh hudng din goe on dinh tTnh ngang 
Viec nghien edu xic dinh gde dn dmh tinh ngang la 

can thiet trong bdi cinh nang eao an toan eua phuong 
tien. Mue tieu cua bai bao la gidi thieu phuong phap xae 
djnh gdc on dinh tinh ngang va thue nghiem do tren mdt 
sd mau d td dien hinh sin xuat, lap rap tai Viet Nam. 

1.2. Doi tucmg va phUtfng phap nghien cdu 
Odi tugng nghien cdu la mdt sd kieu loai d td t l i va 

d td khich san xuat, l ip rap tai Viet Nam. 
Nghien edu sd dung phuong phip thUe nghiem 

tren thiet bj ehuyen dyng, ket qu i d inh gia theo ehi tieu 
eua quy ehuan. 

2. c o s d NGHIEN CIĴ U 
2.1. Cof sd ly thuyet cOa phep thii 
Khi xe chuyen ddng ed the xay ra cac trang th i i mat 

on djnh: trUOt ngang, l i t ngang va quay than xe. Gdc dn 
djnh tmh ngang dugc xac djnh khi xe dat den gidi han 
dn dinh lat. Khi do, mdt ben banh xe bj tach khdi mat 
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dudng. Md hinh va eae thanh phan luc tac dung 
dugc md t l nhu Hinh 2.1. 

Hinh 2.1: Cie thanh phan luc tic dung 
2.1.1. Trudng hop bo qua bien dgng cua he thong treo 

valop 
Cac phin lUc tac dung len banh xe duge xie dinh 

nhusau [10]: 

A'l 
G{B — B^)cosa — Gh5ina 

B 

GBf,co5a - Gh sin a 

(1) 

(2) 

Trong do: 
- G - Khdi luong eua xe, (kg); 
- B - Chieu rdng eO sd cua xe, (m); 
- B̂  - Khoang each td trong tam den vj tri banh xe 

ngoai ciing, (m); 
- h - Chieu cao trpng tam cua xe, (m); 
-N , ,N j -Ph in luc tae dung len hai ben banh xe, (N); 
- a - Gdc dn djnh tTnh ngang (rad). 
Trang th i i l i t ngang xay ra khi N^ = 0, khi dd h = h_̂ _̂. 

Ta ed gdc on dinh tTnh ngang dUOe xac djnh nhU sau: 

tga = (3) 

2.1.2. Trddng hgp co tinh den bien dgng cua he thong 
treo vd lop 

Cac thanhphanluctledyngdugcmdtlnhUHinh 2.2. 

Hinh 2.2: Md hinh xic dinh gde on dinh tTnh ngang [1] 
Gdc dn djnh tTnh ngang duge xae dinh theo cdng 

thdc sau [1]: 
0,Sb-h ii/-lij%-y (4) 

tga= 

X-{F;-F!,)-^ (5) 

Trong dd: 

-c^-Dg cdng ben eCia Idp, (N/m); 
- ĉ  - Do cdng hudng kfnh eua ldp, (N/m); 
• F'̂  F"̂  - Phin lue ben eua cae b inh xe tren cung 

mdt eau, (N); 
- V\, r\ - Phan lUe th ing ddng cua cic banh xe tren 

cung mdt eau, (N); 
- X - Gdc nghieng do sU bien dang theo phuong 

hudng kfnh cua Idp xe, (rad); 
- y - Su dieh chuyen ngang cua diem dat phan lUc 

do sU bien dang ben cua b inh xe, (m); 
- h - Chieu cao trgng tam tinh den diem quay, (m). 
2.2. Nguyen ly cua phep thdr 

So do nguyen ly xac djnh gdc on dinh tTnh ngang 
nhuHind2.3. Ban nang cd the quay quanh mgt khdp bin 
le theo chieu ngang. Mau thd dUOc dat tren ban ning, 
gde quay cua ban nang t i ng dan khi xy-lanh thdy lUe gia 
tai. Khi mdt ben banh xe tach khdi ban nang se xac dinh 
gde dn dinh tTnh ngang chfnh la gdc quay cda b in nang. 

Hinh 2.3: Nguyin (j? do 
2.3. Cac quy djnh ve goe dn djnh t inh ngang 
Phep thd xac dinh gdc dn djnh tinh ngang theo 

Quy chuan QCVN 09:2015/BGTVT vdi eae quy djnh dUa 
tren dieu kien thue te cua Viet Nam va tham khio mdt sd 
quy djnh qudc te nhu Bang 2.1 [4,5,6,7,8,9]. 

Bing 2.1. Cac quy dinh liin quan 

So hieu 

QCVN 092015/ 
BGTVT 

UNECEN0IO7 

UNECEN0.III 

Directive 2001/85/EC 

ISO 15333 

SAE J2180 

GB/n4172 

Ten tieu chu^n, quy chuan 

Quy chuan ky thuat quoc gia ve an toan 
ky thuat va bao ve moi tru'ang i36i v&\ 6 to 

Uniform provisions concerning the 
approval of double-deck larger passenger 
vehicles with regard to their general 
construction 
Uniform provisions concerning the 
approval of tank vehicles of categones N 
and O with regard to rollover stability 

Relating special provisions for vehicles 
used for the carriage of passengers 
comprising more than eight seats in 
addition to the dnuer's seat 

Heavy commercial vehicles and buses 
- Steady - state rollover threshold - Tilt-
table test method 

A tilt table procedure for measunng the 
static rollover threshold for heavy trucks 

Static roll stability test method for motor 
vehicles 
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Theo quy dinh cda QCVN 09:2015/BGTVT xe d td phai 
dat yeu cau ve gde on dinh tinh ngang tdi thieu nhusau: 

-28°:Xe khaeh hai tang; 
- 30": Xe cd khdi lupng toan bg khdng Idn hOn 1,2 

lan khdi lupng ban than; 
-35°:Xecdn lai. 

3. QUYTRiNH THU^ NGHI$M 
3.1. Thiet bj thuTnghiem 
Thiet bj thd nghiem cd cau tao nhu Hinh 3.1. Ban 

nang (4) duac lap vdi khung gia dd (3) thdng qua khdp 
b in le ed the tao ra mdt mat phIng nghieng. Xy-lanh 
thdy lUe (2) cd nhiem vu nang, ha ban nang di tao ra 
cac gdc nghidng khac nhau. Gdc nghieng nay dugc do 
thdng qua cam bien do gde va hien thj g i i tri do tren 
b ing dien td (1). Sd dyng eie day xich cd mpt dau cd 
djnh vao ban nang, mdt dau ket ndi vdi khung xe de bao 
ve cho phuong tien khi l i t . 

1 - Cim bien do goe va bp hien thi: 2 - Xy-lanh thuy luc 
3 - Khung gia do; 4 - Ban nang 

Hmh 3.1: Ihiitbl thunghiem 
3.2. Mau thuT 

Lua chon 10 mau thu la eac kieu loai xe d td tai, d 
td khach sin xuat lap rap tai Viet Nam de tien hanh thd 
nghiem (Hinh 3 2) 

b)-Otd khach 
Hinh 3.2: Mau thu dien hinh 

3.3. Quy trinh thuT nghiem 
Quy trinh thd nghiem gdm eae bUdc eo b in sau: 
- Kiem tra thiet h\ va he thdng dieu khien, co eau 

an toan; 
- DUa mau thd vao vi tri thd nghiem, l i p dat eo eau 

an toan, thiet lap gia tri ban dau (gii trj"0") cua d m bien 
do gdc. Mau thd duge thd d trang th i i khdng t l i ; 

- Gia t l i xy-lanh thuy lUe va quan sat eho den khi 
t ieh banh (H/n/i 4.;;: 

- Gilm t l i xy-lanh thuy lyc, th io lap thiet bj va dUa 
mau thd ra khdi khu thd nghiem; 

- Ket thuc qua trinh do, danh g l l ket qu i thCf 
nghiem. 

4. K^T QUA VA T H A O LUAN 

Sau khi thd nghiem tren thiet bi ehuyen dung, ket 
qu i thd nghiem eCia 10 mau thd nhu Sdng 4. J. 

Bing 4.1. Ket qui thunghiem 

Mau 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Loai xe 

0 to tSi c6 

0 to tSi c6 
mui 

0 to ti 
thung kin 

d t o t ^ i t u d o 

d to tS i t i rdd 

dtokhSch 

0 to khSch 
giu'dng nSm 

0 to khach 

0 to kh^ch 2 

0 to khach 
thanh pho 

DxRxC 

(mm) 

12200X2500X 
3620 

12190y2500x 
3925 

7950 X 2230 X 
3040 

9765X2500X 
3250 

9330X2500X 
3600 

12200 X 2500 X 
3535 

12200X2500X 
3600 

12200X2500X 
3590 

11920 X 2500 X 
4200 

12000X2500X 
3030 

Vet banh 

2015/1848 

2020/1955 

1665/1585 

2070/1870 

2041/1870 

2080/1880 

2040/1890 

2090/1850 

2108/1584 

2080/1825 

h 

(mm) 

1200 

1179 

1080 

1149 

1033 

1410 

1301 

1253 

1420 

1198 

a 

(flfl) 

42,3 

43,0 

40,6 

44,3 

46,8 

37,9 

40,5 

41,3 

35,5 

43,2 

Hinh 4.7; Binh xe tieh khdi ban nang 
Td ket qu i tai Bong 4.1 ta cd mdt sd nhan xet sau: 
- Cd 4 thdng sd ket cau anh hudng den gde on djnh 

tTnh ngang: chieu cao trong tam, ehieu rgng cO sd, do 
cdng cua Idp v l he thdng treo, thanh can bing. 

- IVlau sd 2 cd vet binh xe sau Idn hon mau 1 trong 
khi ehieu cao trong tam nhd hon, do dd gdc dn djnh tTnh 
ngang Idn hon (mau 2: 43^ mau 1: 42,3"). Trudng hop 
tuong tu khi so sanh mau sd 4 va 5. Khi so sanh cac mau 
cd thdng so kich thude tuong dong, mau nao ed chieu 
eao trgng tam nhd hon se ed gdc on dinh tTnh ngang Idn 
hon (mau 7va mau 8). 

-Trong 10 mau thd, g i i tri gdc on dinh tTnh ngang 
Idn nhat la 46,8° (mau 5), nhd nhat la 35,5° (mau 9), do 
mau 5 cd chieu cao trong tam nhd nhat (1.033mm}, mau 
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9 CO chieu cao trpng tam Idn nhat (1.420mm). 
- Tat c l 10 mau thd deu d i p dng chi tieu d inh g i i . 

De nang cao on djnh ngang, mdt sd xe cd trang h\ thanh 
can bang (mau xe khach sd 7,8, 9 va mau xe tai sd 5). 

-Ngay nay, mdtsd ddng xe khaeh sddung he thdng 
treo khi nen ed the thay ddi do edng phu thudc vao t l i 
va cd the thay ddi chieu eao cua xe mdt elch linh hoat. 

5. KET LUAN 
Gde on dmh tTnh ngang la thdng sd thiet ke quan 

trgng, die biet vdi eae xe ed kieh thUde Idn, ddng thdi la 
ehi tieu danh gia an toan cua xe. Viec thd nghiem danh 
g i i thdng sd nay la can thiet nham kiem soit ehl't lugng 
phuong tien. 

Phep thd dugc thuc hien tren thiet bj ehuyen dyng 
dap Ung Quy chuan QCVN 09:2015/BGTVT va cac tieu 
chuan qudc te: UNECE No.l 07, ISQ 16333, SAE J2180. 

Td ket qu i thd nghiem tren 10 mau thd cua d td tai 
va d td khaeh ed Idn cho thay cac thdng sd Inh hUdng 
den gdc on dinh tTnh ngang, dae biet la chieu eao trpng 
tam. Do dd, de nang eao dn djnh ngang can gi lm trong 
tam va thiet ke he thdng treo, Idp ed dp cdng hop ly. 

Ket qu i nghien edu nay ben canh viee phye vu eho 
cdng t ie quin ly cdn phuc vu eho nghien edu khoa hoc, 
nghien edu ph i t trien san pham xeva giup ich cho cdng 
tac dao tao. 
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