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TOM TAT

Bai bao trinh bay két qua nghién ciru anh huéng ciia map moé miat duong dén dao
dong 6 t6 khach Hyundai County. Nhém tac gia st dung phwong phép tach ciu trac hé
nhiéu vat dé xay dung mé hinh dao dong 6 t6 khach Hyundai County va sir dung phuong
trinh Newton - Euler dé thiét 1ap h¢ phuong trinh vi phan mo ta dong luc hoc. Str dung
phan mém Mathlab - Simulink dé khao sat dao dong 6 t6 khach Hyundai County véi kich
dong mit dudng ngiu nhién theo tiéu chuan I1SO 8608:2016 [1]. Két qua nghién ctru cho
thay, khi 6 t6 khach Huyndai County chd day tai chuyén dong & van téc tir 30 dén 80 km/h
trén mat dudng ngiu nhién loai B theo tiéu chuin ISO 8608:2016 thi cac thong sé danh
gia vé dao dong cuia 6 t6 nhu d6 ém diu chuyén dong (gia toc doc, gia toc ngang, gia toc
théng dtmg) va dg an toan dong luc hoc (hé s tai trong 16n nhét tac dung Ién cac banh xe,
hé sb tai trong nhd nhét tac dung 1én cac banh xe) déu dat yéu cau theo tiéu chuan TCVN
6964 - 1SO 2631 [2] va tiéu chuan VDI — 2057 ciia Duc [3].

Twr khoa: Dao dong, 6 t6 khach, Hyundai County.
ABSTRACT

This paper presents the results of research on the influence of road surface roughness
on the vibration of Hyundai County bus. The authors used the method of separating the
structure of a multi-body system to build the Hyundai County bus vibration model and
used the Newton - Euler equation to establish a system of differential equations describing
the dynamics. Mathlab - Simulink software was used to survey the vibration of Hyundai
County bus with random road surface agitation according to ISO 8608:2016 [1]. The
research results show that, when a full-loaded Hyundai County bus moves at a speed
of 30 to 80 km/h on a random Class B road surface according to I1SO 8608:2016, the
evaluation parameters of automobile vibration such as the smooth movement (longitudinal
acceleration, horizontal acceleration, vertical acceleration) and dynamic safety (maximum

load factor acting on the wheels, minimum load factor acting on the wheels) all meet the
requirements of TCVN 6964 - I1SO 2631 [2] and VDI - 2057 standard of Germany [3].

Keywords: Vibration, bus, Hyundai County.
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1. M& dau

Dao dong 6 to 1a linh vuc dugce nhiéu
nha khoa hoc va céc chuyén gia quan tam
nghién ctru nham thiét k& va ché tao ra 6 to
¢6 cac tinh ning wu viét dap ing nhu cau
ngdy cang cao cta con nguoi. Bai bao thiét
12p md hinh dong luc hoc nghién curu dao
dong xe khach Hyundai County tir d6 dua
ra 101 khuyén cho nguoi st dung van hanh
0 t0 dam bao an toan, ting do ém diu cho
hanh khach, hang hoa va tang tudi tho xe.
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2. Két qua nghién ciu va thao
ludn

2.1. Mo hinh dao dong o to khdch
Huyndai County

O t6 khach Huyndai County cé ciu
trac phuc tap, thudc hé¢ nhiéu vat, dé mé
ta dao dong cho hé nhiéu vat nhom tac
gia sir dung phuong phap tach ciu tric
hé nhiéu vat va phuong trinh Newton-
Euler [4,5,6].

CM, Ix, Jy. Jz)

Hinh 1. M6 hinh déng luc hoc 6 t6 khdch Hyundai County

Duya vao phuong trinh Newton-Euler, nhom tac gia viét duoc hé phuong trinh dong
lyc hoc 6 t6 khach Hyundai County nhu sau [7,8,9,10]:

(m,+m, +m,)(X-wy)=F, coso, +F,,cosd,—F

+F, +F

x21 x22

(m,+my +my,)Y+yy)=F, sind, +F,,sind, —F, cosd, —F,, cosd,

+F _, +F

»21 y22

Jz'/7 = (Ecll Singn +F, sin 512 +Fyll COS&II +Fy12 cos 512)11 +(F;c22

sing,, - F,,sind,

(1)

y11

)

—F, 21 bz

+(F;12 COs 612 _F;cll C05511 +Fyll Siné'“ _Fy12 sin 512)171 _(Fy21 + Fyzz)lz

14

TAP CHi KHOA HOC | 1s:3%uces



Joupnal 01( Science - V L U T E

ISSN 261 5-9945

mz=Fq +Fe +Fop,+Fyep+Fey + Fyy + Feoy + Foy 4)

Jy(p - ZJ(FC]] +I:KH +FC12 +KK12)-Z2(FC2] +FK21 +FC22 +KK22)

(M, + M) ()
J B = (Foyy + Firy = Foyy = Fr YW+ (Fe + Fy = Foyy = Fio )W, (6)
MyZg = Fopn+Fopn = Fen = Fen = Fyn = Fen (7)
JAxlB/n = (Fepy + Frny = Fep, = Fp)W + (B = Fopn )b, (8)

my,z, = FCL21 +FCL22 _FC21 _FKZI _Fczz _FK22 )

JxA2ﬂA2 - (FCZI + FK21 _Fczz _FK22)W2 + (FCL22 _FCLZI)bZ

(10)
Jp11Piy =M gy =M gy — Foi 7y, )
Siyp12Pria =M 1y =M g1y + F57005 (12)
Siy21@Poy = M oy =M gy + F17y (13)
J ay2@Pry =M pzy =M gy + Fopy¥ (14)

2.2. Khao sat dao dong o0 to khach
Huyndai County

Nhom téc gia st dung phan mém
Matlab-Simulink dé khao sat dao dong 6
t6 khach Huyndai County [11]. Piéu kién
khao sat 1a cho 6 to cho day tai chuyén
dong & cac van tdc khac nhau V=[30, 40,
50, 60, 70, 80]km/h trén mat duong ngau
nhién loai B (dudng chat luong tét, ¢ hé
s6 bam tuong duong 9,,...~0,8) theo ti€u
chuan ISO 8608:2016 [1].

Hinh 2 13 d6 thi gia téc dao dong cua
6 t6 khach Huyndai County theo phuong
X, v, z khi 6 t6 cho day tai chuyén dong &
cac van toc khac nhau V=[30, 40, 50, 60,
70, 80]km/h trén mat dudng ngau nhién
loai B theo tiéu chuin ISO 8608:2016.
Ta thay khi 6 t6 khach Huyndai County
chuyén dong & cac van tdc khac nhau

V=[30, 40, 50, 60, 70, 80]km/h trén mat
dudng ngau nhién loai B thi gia téc dao
dong theo phuong x, y, z 16n nhét cé gia
tri nho hon gia tri cho phép x_ < Im/
sy, <07m/s* z < 2.5m/s’nén 6
t6 dam bao do ém diu chuyén dong theo
tiéu chudn TCVN 6964 - ISO 2631 [2]
va tiéu chuan VDI — 2057 cua Dic [3].
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Hinh 2. Dé thi gia téc dao déng theo phuong x, y, z trén dudng loai B

Do thi hé s6 tai trong lon nhét tac dung
1én cac banh xe cau trudc va cau sau cia
0 t6 khach Huyndai County khi 6 t6 cho
day tai chuyén dong & cac van toc khac
nhau V=[30, 40, 50, 60, 70, 80]km/h trén
mit duong ngiu nhién loai B theo tiéu
chuin ISO 8608:2016 dugc trinh bay trong
hinh 3. Ta thay khi 6 t6 khach Huyndai
County chuyén dong & cac van tdc khac
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nhau V=[30, 40, 50, 60, 70, 80]km/h trén
mit dudng ngiu nhién loai B thi hé sb tai
trong 16n nhat tic dung 1én cac banh xe cau
trude va ciu sau c¢6 gia tri nho hon gia tri
cho phép (k, <1.5) nén 6 t6 dam bao do
an toan dong luc hoc, dao dong 6 t6 khong
anh huong dén tudi tho cua xe va duong
theo tiéu chuan TCVN 6964 - ISO 2631 va
tiéu chuan VDI — 2057 ciia Dic.
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Hinh 3. Dé thi hé sé tdi trong I6n nhdt cta cdu truéc va cdu sau

Hinh 4 1 d6 thi hé s6 tai trong nho nhét
tac dung 1én cac banh xe cau trudc va cau
sau cua 0 t0 khach Huyndai County khi 6
t6 cho ddy tai chuyén dong ¢ cac van tdc
khac nhau V=30, 40, 50, 60, 70, 80]km/h
trén mat duong ngau nhién loai B theo tiéu
chuan ISO 8608:2016. Ta thiy khi 6 to
khach Huyndai County chuyén dong ¢ céac
van tdc khac nhau V=[30, 40, 50, 60, 70,

16

80]km/h trén mit dudng ngau nhién loai B
thi hé sb tai trong nho nhat tac dung 1én
cac banh xe cau trudc va cau sau c6 gia tri
16n hon gia tri canh bao (k, . >0.5) nén 6 t6
dam bao d¢ an toan dong luc hoc, dam bao
kha nang truyén luc va tinh din hudng theo
tiéu chuan TCVN 6964 - ISO 2631 va tiéu
chuan VDI - 2057 ctia Dic.
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Hinh 4. D6 thj hé sé tai trong nhé nhdt ciia cdu trudc va cdu sau
3. Ket luan diu chuyén dong (gia toc doc, gia toc ngang,

gia toc thang dimg) va do an toan dong luc

Khi 6 t6 khach Huyndai County cho gl : P .
hoc (h¢ s0 tai trong 16n nhat tac dung 1én

day tai chuyén dong & cic van toc khac 0\ rong 1o - (ulig 16
nhau V=[30, 40, 50, 60, 70, 80]km/h trén  €4¢ Danh xe, he so tai trong nho nhat tic
mit dudng ngiu nhién loai B theo tiéu dpng lén7céc banh xe) déu dat yéu cau theo
chuin 1SO 8608:2016 [1] thi céc thong s 1€ chuan TCVN 6964 - 18O 2631 [2] va

d4nh gi4 vé dao dong cia 6 6 nhw do ém 1€ chuan VDI —2057 cta buc [3].
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