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TOM TAT

Bai bdo trinh bay két qud khao sat danh hwéng cia kich thich mat dwong dén do an toan
chuyén déng va kha nang bam dwong ciia 6 t6 quan sy 2 cau théng qua mé hinh dao déong 1/2 doc
xe. M6 hinh ddng luc hoc dwoc thiét ldp dwdi dang phwong trinh khéong gian trang thdi va gidi bang
phan mém MATLAB. Hai dang kich thich gom mdt dwong hinh sin va mdt dwong ngau nhién theo
tiéu chuan ISO 8608 (logi D). Cdc chi tiéu danh gia gom tdi trong thang ditng banh xe, s6 lan tach
banh, phén bé thong ké tdi trong.

T khéa: An toan chuyén dong; Kha ning bam dwong; Tai trong thang dirng; ISO 8608;
Tach banh.

ABSTRACT

This paper presents an investigation of ride safety and road holding capability of a two-axle
military vehicle using a half-car vertical dynamic model. The state-space model is established and
solved numerically in MATLAB. Two types of road excitation are considered: harmonic sinusoidal
input and random road profile according to ISO 8608 (Class D). Evaluation criteria include vertical

tire force, tire-road separation events, statistical distribution of vertical load.

Keywords: Ride safety; Road holding; Vertical tire force; ISO 8608, Tire separation.
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1. PAT VAN PE

D6i v6i 6 t6 quéan su, kha ning co dong
va duy tri tiép xtic banh xe — mit duong trong
diéu kién duong x4u c6 ¥ nghia quyét dinh dén
d6 an toan chuyén dong. Thong s6 quan trong
nhét phan 4nh kha ning bam duong 14 tai trong
thing dung gitra banh xe va mit duong. Khi tai
trong ndy giam vé 0 hodc co gia tri 4m, banh xe
mét tiép xtic, luc bam giam va nguy co mét on
dinh tang.

Bai béo tap trung khdo sat anh hudng
cua hai dang kich thich mat duong dén kha

ndng bam duong cua xe.

2.MO HINH VA PHUONG PHAPNGHIEN
cUUu

2.1. M6 hinh dong lwc hoc

Xe dugc mo hinh hda theo mo hinh 1/2
doc xe (Hinh 1).
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Hinh 1. M6 hinh phang dao déng 6 t6 2 cau

H¢ dao dong c6 3 khdi luong (M, m,,
m,) voi 4 bac tu do véi 4 toa do suy rong la: Zz
9,2, z,. Ding phuong trinh Lagrange lg)ai 2 de
thiét lap h¢ phuong trinh vi phan chuyén dong
cua h¢ [2]. H¢ phuong trinh vi phan dao dong
ctia co hé dugce gdm 4 phuong trinh sau day:

M.Z+(K,+K,).Z+(C +C,).Z+(aK, ~bK,).p+(aC ~bC,)p-
~K.z-C.z,—K,.2,~C,.z, =0
J,§+ (@K -bK).Z+(aC -bC)Z+(d K +b K,)p+
+Ha' G, +b*.C)p-akK, z-aC.z+bK, 7 +bC,z,=0
m.% ~K.Z~C.Z-aK.p—aC.p+(K +K, )z +(C+C,)z

=K,.q,+C,.q,

m, %, ~K,Z-C,Z+bK,p+bC,p+(K,+K,,).z,+(C,+C,,).z,

=K,,4,+C,,4q,

Hé phuong trinh vi phan dugc chuyén sang dang khong gian trang thai:

X=Ax+ Bu
y=Cx+Du

Mo phong duge thyc hién bang phan mém MATLAB, ham Isim [4].
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Bdng 1. Cdc théng s6 mé phong sir dung doi véi é 16 tai quan sw 2 cau

TT Théng sb Ki hiéu Gia tri Pon vi
1 Trong lugng toan bd (tong tai trong) G 5800 kG
Khéi lugng phan bd cau trude M, 2730 kg
Khéi lugng phan bd cau sau M, 3070 kg
2 | Khéi luong duogc treo M 4766 kg
3 | Khéi lwong khong duoc treo
Khéi lugng khong dugc treo cau trude m, 552 kg
Khéi lwong khong duoc treo cau sau m, 472 kg
4 | Chiéu dai co s¢ cua xe L 33 m
Khodng cach tir trong tim dén cau trudc a 1,8 m
Khoang cach tur trong tam dén ciu sau b 1,5 m
5 | B clng cua nhip trudc C, 98000 N/m
6 | D0 cung cta nhip sau C, 98000 N/m
7 | Hé s can giam chin cua hé thong treo trudc K, 78000 Ns/m
8 | Hé sb can giam chén cua hé thong treo sau K, 78000 Ns/m
9 | D§ ctmg cua 16p trude C,, 400000 N/m
10 | Do cling cua kinh 16p sau C, 400000 N/m
11 | Hé sb can giam chan cia 16p trude K, 50 Ns/m
12 | Hé s6 can giam chan cia 16p sau K., 50 Ns/m
13 | M6 men quén tinh ctia khéi lugng duoc treo ddi voi truc y J, 12900 kgm?

Céc thong s trén dugc tham khao tir s6
li¢u thiét ke xe [1] va gid thuyét hop Iy cho mo
hinh.

2.2. Kich thich mat dwong
2.2.1. Mat dwong hinh sin

Mait duong dugc mo hinh héa theo bién
dang hinh sin, duoc mb ta boi bién do map mo
A va budce song A. Kich thich mat duong tac
dung 1én banh xe duoc biéu dién theo quing
duong. Bién dang kich thich tai banh trudc
dugce xéc dinh theo bicu thrc:

q,(s) = A.sin(wr) = A.sin(%t) = A.sin(%rs)

Bién dang kich thich tai banh sau c6 xét
dén do tré pha do chiéu dai co sé cua xe:

q,(s)= A.sin[w(t - £)} = A.sin {2—7[(.9 - L)}
v A

Trong mé phong, kich thich mat
duong hinh sin xay dung trén quang duong
s = 100m voi bién d6 mip moé A = 0,05m va
budc song A = 4 m, van téc chuyén dong cua
xe mo phong tai: 40 km/h, 60 km/h va 80 km/h. &~
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Hinh 2. Bién dang kich thich mat duong hinh sin
2.2.2. Mt dwong ngéu nhién theo ISO 8608

Theo tiéu chuan ISO 8608, dic tinh
khong bang phang ciia mat duong dugc mo ta
dudi dang qua trinh ngau nhién ding, trong d6
bién dang mat duong dugc dac trung thong qua
mat d6 phd cong suat (Power Spectral Density
— PSD) trong mién tan sé khong gian. Mat do
phd cong suat cta bién dang miat dudng theo
tiéu chuan ISO 8608 dugc xac dinh theo biéu
thuc:

G,(n)=G, (no){nij

Trong d6: n 1a tan s6 khong gian (chu
ky/m);

n la tan s6 tham chiéu;

G (n,) la gla tri mat d6 pho cong suat
tai tin s tham chleu

w 13 hé s6 dbc pho, gia tri xdp xi 2 v6i
cac mat duong thong dung.

Dé tong hop bién dang mit duong theo
mién khong gian, str dung phuwong phap Fourier
ngau nhién. Bién dang mit duong duoc xac
dinh theo biéu thtrc:

q(s)= ]Zv:\/ 2G, (n,).An.cos(2zn;s + ;)

Trong do:
s 1a toa do khong gian doc theo chiéu

chuyén dong (quang duong);

n, la cac thanh phan tan sé khong gian;

An 13 budce chia tan sb;

¢, la cac pha ngiu nhién phan bd déu
trong khoang [0,2x];

N 1 s6 thanh phan tan sé dugc xét trong
qué trinh tong hop.

Do d6, kich thich mat duong tai banh
xe cau trudce va cau sau lan luot duoc xac dinh
theo cac biéu thuec:

q,(s)=q(s);va q,(s)=q(s— L)

Trong mo phdéng nay, mat duong loai
D (duong dit xdu) duoc lua chon véi G, (n )=
1024 x 10°° m3, nQ = O 1 chu ky/m va he s6 déc
phdé w = 2. Dai tan s6 khong gian n duoc lwa
chon trong khoang trn_. = 0,01 dén n =10
chu ky/m. Quang duong mo phdng s = 200 m
v6i cac van toc chuyén dong ctia xe: 40 km/h,
60 km/h va 80 km/h.
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Hinh 3. Bién dang kich thl.'chl mdt dwong ngau nhién
2.3. Chi tiéu danh gia

- Tai trong thang dtng banh xe:

+ Tai trong thiang dung cua banh xe

R, (1) bang tong cua tai trong tinh va luc dong
gitra banh xe va bé mat duong F () [2]:

RK(t):Rt tF,(1);

+ Luc dong gifra banh xe va mat duong:
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F, :_(FCL+Fﬂ):CL(q_Z)+KL(q_2);

- S6 1an tach banh (s6 1an gia tri cia tai
trong thang ding R, (t) <0).

- Hé s6 thoi gian bam dinh [3]:

£ =2l 1000, = 24~ Zhua 1000,
Ztl zl

3. KET QUA VA THAO LUAN

3.1. Trwong hop mat dwong hinh sin
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Hinh 4. Tdi trong thang dirng tai van toc 40 km/h
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Hinh 5. Tai trong thang diimg tai van toc 60 km/h
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Hinh 6. Tdi trong thcfng tai van toc 80 km/h
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Hinh 7. S6 lan tach banh va hé sé thoi gian bam
dinh mat dwong hinh sin

Tai 40 km/h, tai trong thing dung xuét
hién nhi€u gia tri am, phan anh tach banh ro rét.

Khi vén toc tang 1én 60 km/h va 80 km/h:
- Bién d0 tai trong am gidm,;
- SO lan tach banh giam;

- Hé s6 thoi gian bam dinh tang.

Nguyén nhan do tan sb kich thich dich
khoi viing cong hudng cta hé thong treo.

3.2. Truong hop mit dwong ngiu nhién ISO
8608
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Hinh 8. Tdi trong thang dirng tai banh xe cau
truoc khi v =40 km/h
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Hinh 9. Tdi trong thang ding tai banh xe cau
truoc khi v = 60 km/h
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Hinh 10. Tdi trong thang dimg tai banh xe cdu
trieoc khi v = 80 km/h
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Hinh 11. Tdi trong thang dirng tai banh xe cau sau
khiv =40 km/h
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Hinh 12. Tdi trong thing dirng tai banh xe cau sau

khiv = 60 km/h
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Hinh 13. Tdi trong thing dirng tai banh xe cau sau
khiv = 80 km/h
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Hinh 15. Cdc théng sé phdn bo thong ké tdi trong
thang dimg

* Nhin xét:

+ Tai vén toc 40 km/h, tai trong thang
ding cua banh xe ludn duy tri gia tri duong
trong subt qué trinh chuyén dong. S6 lan tach
banh bang 0 va hé s6 thoi gian bam dinh dat gia
trj xap xi 100%. Diéu nay cho thiy & van toc
thip dam bao kha ning bam duong va an toan
chuyén dong.

+ Khi vén tbc ting 1én 60 km/h, bién do
dao dong tai trong thang ding ting rd rét so voi
truong hop 40 km/h, tuy nhién van chua xuét
hién gia tri tai trong am.

+ Tai van téc 80 km/h, dao dong tai
trong thang dung ting dang ké va bat dau xudt
hién céac gia tri am cuc bo. Diéu nay phan anh
hién tuong tach banh ngén han khéi mat duong.
Phan bd théng ké tai trong mé rong ro rét va
xudt hién dudi phan bd & ving tai trong am.
Mic du s6 1an tach banh con nho va hé s6 thoi
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gian bam dinh vin & mirc cao, su xuét hién tai
trong am cho thay nguy co suy giam kha nang
bam duong khi van toc tiép tuc ting. Day la ddu
hiéu cho thay van toc 80 km/h da anh hudng
dén d6 an toan chuyén dong trong diéu kién
mat duong khao sat.

4. KET LUAN

- Tai trong thang dimg 1a chi tiéu quyét
dinh trong danh gi4 an toan chuyén dong.

- Kich thich hinh sin c6 the gay cong
hudng va tach banh manh tai mot s6 van tic.

- Kich thich ngau nhién ISO 8608 phin
anh sat diéu kién thyc té va it gy cong huong
manh. Tai tbc dd cao xuat hién tai trong am cuc
bd, phan anh hién tugng tach banh ngén han.

- B an toan chuyén dong phu thude
dong thoi vao van toéc va dac tinh pho mat
duong. <
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