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RESEARCH ON THE EFFECTS OF CENTRAL OF CENTER OF VEHICLES ON
AUTO VIBRATIONS

L& Vin Tién
Khoa Co khi, Truong Pai hoc Kinh té Ky thuat Cong nghiép

TOM TAT

Dao dong cua 6 16 anh hwong tryc tie'p dén dg ém diu ciia xe. Hién nay, cac phirong phdp
mo phong s6 dang dwoc sir dung rong rdi dé nghién civu cdc co hé, ddc biét qua trinh mo phong da
thé hién dwoc tinh wu viét cao va né cé thé miéu ta du’cfc cd cdc hé phi tuyén khi dp dung vao mé
phong hé dao dong cia 6 t6. Xudt phat tr nhwng yéu cau trén, nhém nghlen cueu da mo phong hé
dao dong ciia é 16 ¢é xét dén cdc yéu t6 phi tuyén tie chon cdc thong s0O ket cau hop Iy dam bdo d¢
ém diu chuyén dgng cho xe khdch. Bai bdo nay sé lam ré van dé ciia két cdu than xe anh huéng dén
dé ém diu ciia xe ché khdch, tir d6 lua chon dugc két cau phu hop voi tung loai xe khach.

Tir khéa: Xe khdch; Phi tuyén; Dao dong; M6 phong.
ABSTRACT

The vibration of the car directly affects the smoothness of the car. Nowadays, numerical
simulation methods are widely used to study mechanical systems, especially, the simulation process
has shown high advantages and it can describe nonlinear systems when applied to the simulation
of car oscillation systems. Based on the above requirements, the research team simulated the cars
oscillation systems taking into account nonlinear factors from choosing reasonable structural
parameters to ensure the smoothness of movement for coach. This article will clarify the issue of
how the structure of a vehicle body affects the smoothness of a passenger vehicle, thereby selecting
the appropriate structre for each type of passenger vehicle.

Keywords: Coach; Nonlinear; Oscillation; Simulation.

1. PAT VAN PE cling nhu chét lugng dong hoc va dong luc hoc
ctia xe nhiam thu dugc thude tinh tdi wu.

Nganh cong nghiép 6 t6 Viét Nam dang

phat trién tré thanh nganh coéng nghiép miii
nhon hang dau cua dat nude. Tuy nhién, dé dat
dugc muyc tiéu d6 thi trudc mat 6 qua nhiéu
viéc dé 1am, mot trong nhitng viéc d6 la nghién
ctru sau hon vé dao dong cua 6 t6, d6 ém diu
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Tir nhing thuc té d6, dd co cac dé tai
thudc chuyén nganh 6 to dé cap dén van dé dao
dong cua 6 t6. Trong nghién ctru nay, nhém tac
gia xay dyng mo hinh dao dong cho xe khach

Mercedes 16 chd. Khung vo xe 1a mot khdi F
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lién, trén d6 ¢ lép cac cum duoc treo, hé théng
treo trude kiéu treo McPherson, hé théng treo
sau la phu thudc [4, 5]. M6 hinh khong gian
gdm cac khéi lién két voi nhau bang cac phan
luc lién két.

Trén co s& md hinh dao dong, ap dung
nguyén 1y D’Alambe dé 1ap hé phuong trinh
vi phan biéu dién dao dong. Hé gébm 7 phuong
trinh vi phan mo ta dao dong [2].

2. XAY DUNG MO HINH VA THIET LAP
HE PHUONG TRINH VI PHAN MO TA
DAO PONG

Thiét 1ap phwong trinh vi phan:

Theo nguyén ly D’ Alambe: F +4F3:qu =0

Fla téng cac ngoai luc tac dung 1én vat;
F,, la tong luc quan tinh tac dung 1én vat.

Hinh 1. M6 hinh dao dong xe khach

= Hé phuong trinh gdm 7 phuong trinh
vi phén, c6d 7 én Sé la Sle;éLP;‘fz;g; 92;'?9; VA
Str dung Matlab — Simulink gidi h¢é phuong
trinh vi phan dé mo phong dao dong cua than
xe [2].

Ay g - My Syt Fp thyp =0

Ay £ '1“IP'EtP+EP +F =0
"11:--?'“1:-*:?::"' Fr+Ra+tEp+hy=0
'J:-x-é*‘"'%“::r'F:i-]"'%{FL:r'FL:r:':ﬂ
Mg-MZ-F;-Fp-Fyp-Fp =0

3,9 -a(F; + ;) +b(E; +E,)=0
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3. MO PHONG DAO PONG

Tt thu vién Simulink, ta c6 dugc so do
mo phong cua cac khoi.

B

-----

Hinh 2. So do tong thé dao déng [3]

- Khoi than xe:
y | _.~| |_': __._I -
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Hinh 3. Khéi than xe
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Khéi than xe dwoc xac dinh boi ba
thong s0, anh hudng tryc tiép do ém diu cua
than xe dén dao dong cua 0 t0.

+ Khdi Z: Mo ta dao dong trong tim G
ctia than xe theo phuong thing ding.

‘M.g-M.Z-F,, -F, -F,; -E,, =0

+ Khdi “Phi — ¢”: Mb ta dao dong quay
quanh tryc ngang than xe.

Jp- a(FlT +EP) +b(F2T +F2P) +E =0
+ Khoi “Teta —¢”: M6 ta dao dong quay

quanh truc doc than xe.

« B ]_3,2

Jx-0 '?l(FlT 'FLP)'Tg(FET -Fyp)=0
Nhu vdy, so dd tong thé da dap ung

duogc yéu cau cua md phong dao dong cua xe

chinh xac, khoa hoc.

4. KET QUA MO PHONG
4.1. Céc thong sb ciia xe dwa vao tinh toan

Céc thong s6 ki thuat cta hé thong treo
duoc léy dua trén co s cua xe khach Mercedes
16 chd. Bo thong sb ctia xe ¢ dudi bao gdm cac
thong s6 do va ca cac thong so tinh toan theo tai
ligu [4, 5].

4.2. Két qua mé phong
4.2.1. Két qud mé phong dao dong
Xe chay: v=60km/h; S = 1km; t = 60s.

- Toa dg Z va gia tdc dao dong cua trong tam
than xe:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 304, thang 6 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn

Tos do deo dong then ze dhes hol glan

Tom s g i s L )

=
Thead gl v/ gt

Hinh 5. Toa do dao dong trong tam than xe theo
thoi gian

Qua cic do thi hinh 3 va 4 ta thay, than
xe dao dong di€u hoa xung quanh vi tri can
bang Z , =-0,14m va dat 6n dinh sau khoang 2
giay.

- Goc lic doc (Teta) va goc lic ngang
(Phi) cta than xe quanh céc truc va di qua trong
tam than xe:

=
Thel gaa i ighey)

Hinh 6. Goc ldc doc va géc ldc ngang than xe

&
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Goéc lic theo truc doc cia xe (goc Teta)
trong hinh 5 dao dong xung quanh diém 0, c6
bién d6 nho hon goc lac theo truc ngang than xe
(goc Phi).

- Toa d¢ trong tam cau xe:
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1]

Thot plas e (phy)
Hinh 7. Toa do trong tam cau xe theo thoi gian

Céc tga do CsilT va Csil P khong khac
nhicu la do bién dang duong hai bén tuong tu

nhau, d6 cung cua Iop bang nhau.

4.2.2. Anh hwéng ciia cdc thong sé dén dao
dong ciia xe

4.2.2.1. Anh huong ciia vén toc xe
Ta cho van tbc xe thay doi tir 10-100
km/h, trén 1km dudng thuc té Ha Noi — Lang

Son v6i van toc chuyén dong déu.

iy Py LA VBN 500 N SN B ROh L phasang I oo U e e 5 §
. . . ' . v - -
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Hinh 8. B¢ léch quan phwong D, theo van téc

Puong sai 1éch quan phuong toa do
trong tdm than xe D, tang dan khi tdng toc do
dong co.

- Anh hudng cua véan téc xe dén sai
1éch quan phuong cac goc lic than xe D,.D
(Rad):
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Hinh 9. D¢ léch qudn phirong goc ldc than xe
theo vdn téc D(p

- Anh hudng cia van toc xe dén céc sai

1€ch céc toa do trong tm cau xe D ., D p»
D
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Sai lech qguan phuong foa do frong tam cau xe (m)
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Hinh 10. B¢ léch quan phwong toa do cdc cau xe

theo van toc xe
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4.2.2.2. Anh hudng ciia hé s6 can giam chan

Saikch qian phiong ba do boig m tar e fn)

:h:mi.ao-na.EC:'v-— 90
Hinh 11. Anh hieong théin xe D, khi do cing lo xo
C, va C,thay doi
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Heve can cua glass chan XK

Hinh 12. Anh hwéng dg can giam chan dén trong
tam than xe D,

~ Tur hai do thi, ta théy 15 ca D, va Dy
deu giam khi hé so can cta gidm chan tang, khi
ta ting d6 can giam chan thi d6 ém diu chuyén
dong cua xe tang.

4.2.2.3. Anh huong ciia @6 cimg lop
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Hinh 13. Anh huwong do cirng lép dén toa dé trong
tam D,
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Nhu vay, d¢ 1éch D, va D.; tang khi d¢
cung cua 10p tang. Tuy nhién, cac gia tri D, va
D, tang khong nhi€u, chua vuot qua gisi han
cho phép.

4.2.2.4. Anh huong cia khéi lwong than xe

BOTI

m than te DZ (m!

Do lech cuun phuong toa do trong ta
N,

b hap hanh ik (agmad)

Hinh 14. Anh hwéng khoi lwong dwoc treo dén
trong tam thdn xe D,

Ta thay D, giam khi tang s6 hanh khach
va dat min khi n = 8 nguoi, sau do lai tang 1én.
Tuy nhién, D, van nam trong gidi han cho phép.

Ta thiy D. lai giam dan khi s6 lugng
hanh khach tang va dat gia tri Min tai n = 16
nguoi, D, . =1 m/sf. Tuy nhién, ngay ca khi
D, dat gia tri 16n nhat thi D;  van chua vuot
qua gioi han.

4.2.2.5. Anh hwéng dg cing thanh on dinh ngang
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Hinh 15. B§ léch qudn phwong goc ldc ngang

than xe D,
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Do léch quan phuong goc lic ngang
than xe thay d6i nho khi ta cho do cimg chong
x04n C,,thay ddi va c6 xu hudng giam dan.

5. KET LUAN

Bai bdo nay da xay dung dugc mo hinh
dao dong khong gian cho xe khach 16 chd ngdi,
thu duoc cac két qua nhu:

+ Than xe dao dong diéu hoa xung
quanh vi tri can bang Z, =-0,14m va dat on
dinh sau khoang 2 giay; goc lac doc va lac
ngang than xe xung quanh diém 0; trong tim
cau xe Csi =-0,2-0,2 trong subt qué trinh; dao
dong than xe thay doi tir 0,01-0,125 khi do ctng
16p thay ddi tir 200KNm-500KNm; trong tam
than xe dao dong tir 0,0105-0,013 khi thay doi
lwong khach trén xe; goc lac ngang than xe dao
dong tir 7,5-7,9Rad khi thay d6i do cing chong
xoan cua thanh o6n dinh; gia toc dao dong than
xe tir 1,1-1,8m/s? khi thay doi s6 lwong khach
trén xe; trong tam than xe dao dong tr 0,015-
0,022 khi thay doi do cung cua 10 xo; trong
tam than xe dao dong tir 0,014-0,019 khi thay
ddi hé sb can giam chén tir 0,6-1,6; trong tam

than xe dao dong tir 0,006-0,015 khi tbc d thay
d6i tir 10-100km/h; goc lac ngang cau sau dao
dong tir 0,0095-0135 khi téc do xe thay doi tir
10-100knv/h; dao dong goc lic ngang than xe tir
3-6Rad khi thay doi toc do xe tir 10-100km/h. +»
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