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TOM TAT

Dong xe ¢& nhé hién dang dwoc phat trién va dwoc ldp rdp rat nhiéu tai Viét Nam trong thoi
gian qua. Viéc danh gid dao déng va mire dé dnh huong ciia né khi xe chuyén déng trén dwong la
van dé can dwoe quan tam nghién ciru. Bai bdo trinh bay mé hinh mé phong va mét sé két qua ddanh
gid dao dong cua xe tai nhé khi di trén dwong c¢6 mdp mé mdt dwong theo tiéu chudn ISO 8608:
1995. Dao dong cua 6 o tai c6 nho 3.25 tan, lcfp rdp tai Viét Nam sé duoc danh gia bcing cac chi

tiéu vé an toan hang hoa, tai trong dong va an toan dong luc hoc.

Tir khoa: Dao dong xe tdi nhé; Gia toc thang dirng; Hé sé tdi trong dong; Mdap mé mat
duong; 1SO.

ABSTRACT

Small cars are currently being developed and assembled a lot in Vietnam in recent years.
The assessment of oscillating and its impact are issues that need to be researched when vehicles
moving on the road. This paper presents a simulated model and some results of the evaluation
of the oscillating of light truck moving on bumpy roads in accordance with ISO 8608: 1995. The
oscillating of the light truck 3.25 tons assessed in Vietnam will be assessed by criteria of safety of

the goods, dynamic force and safety in dynamics.

Keywords: Oscillating of light trucks, Vertical acceleration;, Dynamic force coefficient;
1ISO 8608: 1995 standards.
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1. TONG QUAN

O 6 ¢& nho, trong d6 co xe tai nhe hién
phat trién manh mé& ¢ Viét Nam. Chat luong
duong x4 da dang cung voi nhu cau khai thac
thuong qua tai, didu nay, c6 thé anh huong dén
chat luong dao dong ciing nhu do bén cac chi
tiét trén xe. Chinh vi vay, viéc nghién ctru danh
gi4 chit luong dao dong ciia 6 t6 13 mot nhu cau
cap thiét hién nay [2, 5].

O nhimng nudc phat trién, dao dong 6 to
dugc quan tam dac biét. Dao dong 6 t6 duoc
nghién ctu dé lam giam dén muc thap nhat
nhiing tac hai ctia n6 dén con ngudi va hang
hoa trén xe, dong thoi lam tang tudi tho cla xe
cling nhu dam bao cac yéu cdu an toan dong
luc hoc cua xe. Dao dong cua 6 to trén thuc
té khong nhimg phu thudc vao két cdu cua 6
t6 ma con phu thudc vao diéu kién duong xa.
Trong qué trinh 6 t6 chuyén dong, nhitng thay
d6i cia map mo mat duong 1a yéu td kich dong
chu yéu dén dao dong cua xe. Tuy nhién, viéc
do dac xac dinh mép mod mat duong thuc té &
Viét Nam hién con qua it cling nhu con kha kho
khan trong cac diéu kién thi nghiém. Do do,
mdt s6 nghién ciru trong nude va thé gisi gan
day da khai thac dang kich dong tir map mo mat
duong theo tiéu chudn ISO 8608:1995 [1].

Xuat phat tir nhu cau d6, nhom tac gia
da tap trung nghién ctru danh gia dao dong xe tai
nhe duéi tac dong ciia map md mit dudng theo
tiéu chudn ISO theo phuwong phap mé phong sb.
Day la phuong phap phu hop véi diéu kién con
nhiéu thiéu thon vé co sé vat chat, trang thiét
bi thi nghiém nhu hién nay cta Viét Nam. boi
turong nghién ciru ciia bai bao 13 6 t6 tai tu do
loai nhé CT3.25D2, ¢6 tai trong 3.25 tan, duoc
lap rap tai Viét Nam. Cac két qua nghién ciru
tao co so 1y thuyét phuc vu danh gia chat luong
dao dong cua xe tai nhe nodi riéng va dong gop

co s6 khoa hoc trong qué trinh hoan thién thiét
ké 6 t6 ndi chung.

2. XAY DUNG MO HINH PONG LUC
HOQC DAO PONG O TO

M0 hinh nghién ctru dao dong 0 t6 trong
truong hop xe chuyén dong trén dudng duogc
xac dinh tr m6 hinh dong lyc hoc khong gian
cua 0 to (hinh 1). Trong nghién ctru nay, tac gia
sir dung phwong phép tach céu tric hé nhiéu vat
dé thiét 1ap mo hinh dong lyc hoc [1, 2, 5].

2.1. Phin tich ciu triic 6 to va cac gia thiét

Hinh 1. M6 hinh khong gian o to

Trong nghién ctru nay su dung cac gia
thiét sau:

- M6 hinh dong luc hoc khong gian d6i
xung theo truc doc cua xe;

- Than xe duoc coi nhu mot tAm phang
c6 khdi luong M dit tai trong tdm than xe.
Trong bai toan xét dao dong cua xe khi chuyén
dong thang, than xe c6 3 chuyén dong (3 bac tu
do) bao gdom: Chuyén dong tinh tién theo truc
thang ding z va 2 goc xoay tuong Ung: 0, (goc
lic doc - quay quanh truc ngang y), 0, (goc lic
ngang - quay quanh truc doc x);
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- Céc cau xe (cau trudc - 1, cAu sau - 2)
la cac khoi lvong khong dugc treo dugc coi nhu
cac thanh phang, co6 kh611u’o:ng m, ,m, . dat t7a_11
trong tdm cua chung. Moi cau xe c6 1 chuyén
dong tinh qtlén.theo truc thang dung (&, , &,,)
va 1 chuyén vi goc lac ngang quanh truc doc
(¢,,,> ©,4,)- BO qua goc xoay cua cau xe theo
truc thang dung va truc ngang;

- Than xe duogc ndi v6i cac cau xe thong
qua hé thong treo (dac trung boi cac do cung C;
va hé s6 can glam chan K. ;)- (chi sO i 1 — Truoc
2-sau; chi s6 j: 1-Trai; 2- phal) Cac cau xe lién
két v6i mat duong bang banh xe dan hoi, dic
trung boi do cung CLU.;

- Bo qua thanh phan cén cua 16p va bd
qua tac dong cua gi6 dén chuyén dong cua xe;

- Béanh xe tiép xuc diém voi mat duong.

Trén mo hinh st dung cac ky hiéu sau:
OXYZ:’ Hé toa do ¢b dinh; C, ALA trong tam
cua khoi lugng dugce treo va cac khoi lugng
khong dugc treo trude (1) va sau (2); M: Khoi
luong duoc treo: m, , m Khéi luong khong
dugc treo cau 1 va 2; J J Mo men quén tinh
tryc x va y ctia khoi luong duoc treo xe tai; J,
M6 men quan tinh truc x ctia khdi luong khong
dugc treo cau 1 va 2; L: Chiéu dai co so cia xe;
1., L: Khoang cach tir trong tdm than xe dén cau
trudc va sau; 2b, 2b,: Khodng céach gitra tam
2 banh xe cau trudc va sau; ZV&‘/P 2w,: khoang
cach gitra 2 vi tri dat nhip trén cau trudc va sau.
Nhu vay, mo hinh cAu triic cua xe tai s& co 7 toa
do suy rong (7 bac tu do) bao gdm: 3 bac tu do
mo ta chuyén dong cuathdnxe (z, ¢, ¢ ) 2 bac
tu do mo ta cu trude (Epp @) Va2 bac tu do
mo ta ciu sau (& o Pnn)

2.2. Xay dung hé phwong trinh vi phin mo
ta dao dong xe tai

H¢ phuong trinh vi phdn mo ta dong luc
hoc cua xe tai dugc xay dung nho phuong phéap
tach vat va dat cac ngoai lyc 1€n tung vat 1a cac
phan lyc lién két gilra cac vat, sau do str dung
nguyén 1y D'Alambert dé thiét 1ap cac phuong
trinh vi phan mo ta chuyén dong cua timg vat
theo cac toa do suy rong.

Hé phuong trinh vi phan téng quat mo
ta dong luc hoc cua xe tai 2 cau md ta & hé (1)
bao gdbm 7 phuong trinh vi phan:

Mi=F  +F +F, + Fy + B+ Foy + Fopy + Fyy

J , ==l (Feyy + Fe 4 Fepy + Fey )+ 1 (Foyy + Feoy + Foy + Fe)

J = Feyy + Fay - Foiy = Fopy Wy + (Feyy 4 Froy - Fogy - Fiop Wy

Mo = Fosis+ Foups) = (Fe * Feay + Fery + ) )
AAlq)XH (FCIZ +FK12 FCII F II)WI +( cLi” CL]’)b

mAZ§A2 (FCL71 + FCLZZ) ( 21 + FKZI + FCZ’ + FK”)

J4XZ¢7XAZ (FCZZ + FKZ7 FCZ/ F K22 )W7 +( L2 " CI_ZZ )bZ

Trong hé phu:ong trinh (1), céc luc dan
hoi F. Va luc giam chén F.. cua hé thong treo
duoc gla thiét 1a tuyén tinh trong mién lam viéc
[1-3, 5], duoc mo ta theo cac ham sau:

fey :Cﬁ(é‘:{ﬁ_zﬁ)" Fy :Kif(é:ﬁf_z-if) @)

Véi z; 1a chuyén vi khoi lugng duoc
treo; &, 1a chuyén vi khéi luong khong duoc

treo.

- Céc phan lyc thing dung F, dugc xac
dinh phu thudc theo trang thai tlep xuc (hoac
trang thai tach banh xe) gitra banh xe v&i mat
duong nhu sau:

g Fert e KA (- 5] 20 3)
zij o = t
0 khi [ & 1] <0
Véi F . 1a lyc dan hdi cua lop duoc
\

tinh nhu cong thic sau:
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Trong d6: h, 1a map mé tai cac banh xe
ij; § A la chuyén vi thang drng cia tam banh xe

ij; f; 1a d6 vong tinh cua 16p thi ij.

2.3. M6 phong ham kich dong mat dudng
ngiu nhién theo Tiéu chuin ISO 8608:1995

ISO 8608:1995 1a tiéu chuan vé mép
mo mit dudng duge sir dung phd bién nhat hién
nay trong cac tinh toan dong luc hoc 6 t6. Tiéu
chuén nay phan biét cac dang duong theo mat
d6 phd ning luong (PSD) va chia chung thanh
8 loai v6i ky hiéu quy udc tir A dén H [4].

Néu coi 6 t6 chuyén dong déu véi van
toc v thi mo ta mat duong thong qua ham dic¢u
hoa theo bién thoi gian t dugc viet nhu sau [4]:

h(t) = Z\/Ez" 10 ( jcos(27z1Ath+(p,)(5)

Cong thuc (2 6) cho phep tinh toan va
v& dd thi mo ta chiéu cao mip mo mit dudng
theo thoi gian. Ham h(t) s€ dugc st dung lam
ham kich thich trong m6 hinh chuyén dong
tong quat ctia 6 to vai cac loai duong khac nhau
(hé phuong trinh (1).

Trén déy 1a cac ndi dung co sd 1y thuyét
vé md hinh nghién ctru dao dong xe tai nhe.
Viéc gidi mo hinh duoc thyc hién bﬁng cong
cu phan mém mé phong sé Matlab Simulink 1a
phan mém c6 d6 tin cay cao va hién dang dugc
g dung pho bién trén thé gidi.

3. CHI TIEU PANH GIA DAO PONG

Do doi tuong nghién ctru 1a xe tai nén

tac gid lya chon 3 chi tiéu dé danh gia dao
dong: an toan hang hoa, tai trong dong va an
toan dong luc hoc [2, 5].

a) Chi tiéu vé an toan hang héa

Ngudng cho an toan hang hoéa, duogc
danh gia thong qua gia téc dao dong theo
phuong thang dimg cua khéi luong duoc treo,
nhu sau:

2 .. 5 .
Zox =3m/s7gi6i han canh bao;

7 =5m/s’ gioi han can thiép.
b) Chi tiéu vé tdii trong dong

Chi tiéu vé tai trong dong duoc danh gia
thong qua gié tri cia hé so tai trong dong cuc
dai k,__tai cdc banh xe:

by =) ©)

Gij
¢) Chi tiéu vé an toan dong lwc hoc

Hé s6 tai trong dong cuc tiéu k dwin cho
phép danh gia sy gidm kha nang truyén luc
banh xe, dugc xac dinh nhu sau:

 min(F)
dmin —
F Gij

(7

= 0,5: gi61 han canh bao; k, . = 0:
€161 han can thlep

4. KET QUA

Trong nghién ctu nay, 4 loai duong
theo ISO 8608:1995 da dugc thtr nghiém, bao
gdém: Loai duong B-C (duodng tot), duong C-D
(duong trung binh), duong D-E (duong x4u) va

duong E-F (dudng rat xau) duoc khao sat. Day &
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ciing 1a cac dang duong thuc t& ma xe tai nhod
thuong xuyén hoat dong. Map mod mat dudng
dugc dit déu trén 2 vét banh xe. Hinh 2, m6 ta
map md bién dang dudng twong tng v4i quing
duong dai 250 m. Xe chuyén dong thang voi
vén tdc khong ddi, van tde khao sat cua xe tir 30
dén 60 km/h, day cting la dai van tde lam viée
thong thuong cua xe trén dudng.

0.2

h (m)

0 50 100 150 200 250
X (m)

Hinh 2. Bién dang mdp mé cdc logi dwong B-C,
C-D, D-E va E-F theo ISO 8608:1995
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Hinh 3. Gia toc dao déng thang ditng cye dai ciia
than xe

Hinh 3, thé hién gia toc thang dung cuc
dai ctia than xe khi 6 to chuyén dong trén cac
loai duong c6 map mo khac nhau trong dai van
toc khao sat tir 30 - 60 km/h. Két qua cho thiy:
Khi di trén dudng t6t (B-C) va dudng trung
binh (C-D), hau hét gia trj gia téc dao dong
thang dimg cuc dai déu dudi 3 m/s?, nén 6 to

dam bao dugc chi tidu vé an toan hang hoa. Doi
voi loai duong Xau (D-E), moi gia tri gia tde
thang dung cuc dai déu vuot ngudng canh bao
(3 m/s?); khi van tbc xe trén 58 km/h thi gia tri
gia téc dao dong vuot ngudng can thiép. Doi
v6i loai dudng rat xau (E-F), moi gia tri gia toc
thang dung déu vuot ngudng can thiép, trong
truong hop vuot ngudng nay, xe khong dat chi
tiéu an toan hang hoa.

Hinh 4, thé hién két qua khao sat hé s6
tai trong QOng cuc dai k,  tac dong Ién cau
trudc va cau sau cua xe trong cac truong hop
khao sat. Két qua trén hinh 4 cho thay: Khi xe
di trén céc loai duong B-C, C-D va D-E, moi
gia tri hé s6 tai trong dong cuc dai déu dudi
ngudng 2,5, nén 6 t6 dam bao duoc chi tiéu vé
tai trong dong. D6i voi loai duong rat xau (E-
F), da xuét hién mot sd gia tri h¢ s6 tai trong
dong da vuot ngudng cho phép. Nhu vy, trong
truong hop nay, xe khong dat chi tiéu vé tai
trong dong.
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Hinh 4. Hé s6 tai trong dong cuc dai o cau trude
va sau khi 6 t6 di trén cdc loai dwong khdc nhau
(4 logi dwong, v = 30 - 60km/h)
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Hinh 5. Hé 6 tdi trong dong cuc tiéu & cau trude
va sau 0 to di trén cac logi dwong khdc nhau
(4 loai duong, v = 30 - 60km/h)
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Hinh 5, thé hién két qua khao sét hé s6
tai trong dong cuc tiéu k., tac dong lén cau
trudc va cau sau cua xe. Ket qua cho thay, khi
di trén cac duong B-C va C-D, moi hé so tai
trong dong cyc tiéu déu trén 0.5 (ngudng canh
bao), nén 6 to6 dam bao duoc chi tiéu vé an toan
dong lyc hoc. Vcn loai dudng xau (D- E) moi
gia tri ctia hé sb tai trong dong cuc tiéu déu
vuot ngudng canh bao (0.5) nhung chua vuot
ngudng can thiép. Dbi v6i loai duong rat xau
(E-F), moi gié tri cia hé sb tai trong dong cuc
tiéu déu bang 0 (ngudng can thiép), nghia 1a
trong moi trudng hop déu xuit hién qué trinh
tach banh, xe hoan toan khong dat chi tiéu an
toan dong luc hoc. Nhu vay, ca 3 chi tiéu danh
gia chat luong dao dong cua xe khi di trén
dudng E-F déu khong dat, trong truong hop
nay bat budc pha1 can thiép vao két cau ctia xe
dé cai thién chit lugng dao dong hoac phai stra
chira cau dudng.

5. KET LUAN

Bai bdo trinh bay phuong phéap tinh
toan danh gia dao dong xe tai nhe khi chuyén
dong trén mot s6 loai duong theo ti€u chuin
ISO. Pay méi chi 1a cac két qua nghién ctu
thuan tay ly thuyét voi cac diéu kién gia dinh

nham dénh gia so bd chét luong dao dong cua
xe tai. P& c6 duoc két qua chinh xac hon, nén
c6 thi nghiém xac dinh map mé duong thyc té
& Viét Nam, nhim c6 duoc két qua nghién ctru
sat thuc hon. Ngoai ra, ciing can ¢6 mot nghién
ctru hoan chinh hon dé danh gia dao dong 6 t6
trong cac truong hop thuc té khi xe chay trén
duong nhu tiang toc, phanh hay quay vong. %
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