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TOM TAT

Bai bao trinh bay két qua khao sat anh hudng cia ap suat khi nén PO = 4.105, 5.10%,
6.10° (Pa) tuong tng vai cac ché do tai trong khong ti, tai trung binh (khoang 8 tin hang)
va tai nang (khoang 16 tan hang) dén dao dong 6 t6 bang phan mém Matlab. Két qua cho
thay khi tai trong ting thi ap suat khi nén trong ballon ting twong tmg. Gia tdc cuc dai
than xe theo phuong thang ding van dam bao nam trong gi6i han canh béo an toan cho
hang hoa khi van chuyén. Két qua nghién ctru dugc thuc hién khi xe di chuyén trén duong
c6 bién dang B theo tiéu chudn ISO 8606:2016 véi van toc 50km/h.

Tiwr khoéa: Treo khi nén, dao dong 6 t6

ABSTRACT

The article presents the results of a survey of the effects of compressed air pressure
PO=4.10°,5.10°, 6.10° (Pa) corresponding to the load modes no load, medium load (about
8 tons of cargo) and heavy load ( about 16 tons of cargo) to the car vibration using Matlab
software. The results show that when the load increases, the compressed air pressure in the
ballon increases correspondingly. The maximum vertical acceleration of the vehicle body
is still within the limit Safety warning limit for goods during transportation. Research
results were conducted when the vehicle moved on a road with profile B according to ISO
8606:2016 standards at a speed of 50km/h.

Keywords: Air suspension, car oscillation

1. GIOI THIEU

Dé khao sat anh hudng ap suat khi nén
bén trong ballon khi nén dén dao dong cua
0 t0 tai nang, tdc gid da st dung phuong
phap phan tich céu tric dwa ra cac gia
thuyét mo hinh dao dong tuwong duong, xay
dung mo hinh khong gian mo ta dong luc
hoc 6 t6 va viét phuong trinh dong luc hoc
0 6 tai.

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

Bén canh do, tac gia xac dinh cac lyc va
mo men lién két, str dung phan mém Matlab
mo phong véi diéu kién 6 t6 chuyén dong
thang voi van toc v="50km/h trén mit duong
tot B theo tiéu chuan ISO 8608:2016[3].
Mo phong véi ap suat P, 1an Tuot 1a: 4.10°,
5.10°, 6.10° (Pa) twong tng véi cac che do
tai trong khong tai, tai trung binh va tai
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nang khi xe luu thong trén duong.

Duya trén tiéu chi danh gia an toan d6i
v6i hang hoa theo tiéu chuén cua Hiép hoi
dong goi P, cac gia tri gia tc cuc tri
phuong thang dimg dugc ding dé danh gia
vé dd ém dju cho hang hoa:

- a

Z, max

= 3m/s%: Gidi han canh bao,
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ngudng 1ap ké hoach sira chita xe hodc
duong [1].

a, = 5m/s*: Gi6éi han canh bao,
ngudng phai stra chita duong hoac xe [1].

2. NOI DUNG

2.1. Thiét 1ap mé hinh ddng luc hoc &
t6 tai sir dung h¢ thong treo khi nén

v ~ "’T
AB/N O

Hinh 1. Mé hinh khéng gian mé ta déng luc hoc trén 6 t6

- Phuong trinh chuyén doéng theo
phuong z_cta khoi lugng dugc treo cua xe
tai:

m, (Zc _(bcxc): Fen+ Fein+ Feony + Freom
+ Fppy + Foy e T Foon + Foi H ey (1)

Ke3l T Lke32
+F +F, Hon Y Fon t o t o

Cl1 C12

- Phuong trinh lic doc quanh truc v,
cua khoi luong duoc treo cua xe tai:
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ch¢c =_(FK11 +FK12 +FC11 +FC12)'11
+(FKe2l + FK€22 + FCeZl + FCe22 + FCv2l + FCv22 )12 (2)
+(er31 + Fpn t Foy + Frn + o + Foun )'13

- Phu’ong trinh lic ngang quanh truc X,
cua khoi luong dugc treo:
chﬁc =(Fen +Fon = Fs _Fcn)-b1
+(FKe21 + F(:vzl +F(7e21 _FKeZZ _F(,'vzz _E,'eZZ)'b2 (3)
+(FKe3l + FCvsl + FCeSl - FK 32 _FCvaz _FCesz)-b3

e
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- Phuong trinh chuyén dong theo phuong z,cua cau 1:
(FCLll +FCL12 KLll 12) (FCII +FC12 +FK11 +F 12) (4)

- Phuong trinh chuyén dong lic ngang quanh truc x -, cua cau 1:

JAX,BAI (-F, K11 FC11+FK12+FC12)b +(FCLU Fa FCLIZ_FKL12)‘W1 (5)
- Phuong trinh chuyén dong theo phuong z ,cua cau 2:

mAZ ZA ( CL21 CL22 + FKL21 + FKLZZ) ( Ce2l + FCeZZ + FKeZl + FKe22 + FKle + FKmZZ) (6)

- Phuong trinh chuyén dong lic ngang quanh truc x ,cua cau 2:

J, IBAz (-F, kent = Fnn = Feon + Fonn + Fum + CeZZ) b + (FCLZI ki~ Fon _FKL22)‘W2 7

- Phuong trlnh chuyén dong theo phuong = ,cua cau 3:

( CL31 CL32 KL31 32) (FCe3l +FCe32 +FKe31 +FK632 Km31 32) (8)

- Phuong trlnh chuyen dong lic ngang quanh truc x ,cua cau 3:
J ﬂA3 Ke31 FKm31 FCeSl + FK€32 +FKm32 e32)'b3 + (FCL3I + FKL31 FCL32 _FKL32)'W3 (9)

- Phuong trinh chuyen dong cua khéi luong khi nén cia cau 2:

s

1_521 Sign.(Wyy, §A21) (10)

M,, ws21 Coo (W, = 25) =k, W

V4
_522 sign.(W,,, — ‘§A22) (11)

- Phuong trinh chuyén dong ctia khdi lwong khi nén cua cau 3:

My wy, =Cpy (W, —2p) =,y Wi

M, W;31 = Coa (W, = 25) =k, iy _531 Sign.(Ws, 6;:/131) (12)
| .
M, Ws32 Con(W, = 23)) =K,y Wiy = Ep | 8i8N(W35 =& 5y) (13)
Cfic do dich chbfyén phirong thang dimg E=z,+wf
cua cau dudi hé thong treo va tam banh xe: A A Z'BAZ (18)
=Z,—-W
fu =2z, _|_b“3A1 (14) §A22 42 2F 42
E,=z,-bpB, Szt = Zas ¥ WsBys
Ein=2,—-W,[0 (19
521 — ZA2 +b2ﬁA2 A32 A3 3743
£, =z, —bJ (15) Trong d6:
” v C, : D6 cing hudng kinh cua 16p thi
.o Ly
s =245 105845 (16) 1j(N/m)
E,=2,,-b,pB,; K, He sO can ciia khong khi trong
duong dng (Ns/m)
+
{5‘1” Zu WP (17) C,,: Hé sb dan hoi trong binh khi phu
Sarz =Zu ~WiBu va ong dan (N)
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C, Hé s6 dan hoi trong trong 10 xo khi
nén (N)

K, i : Hé s6 can quy dbi cua khi nén di
chuyén trong dudng dng (Ns/m)

F: Luc dan hoi cia hé théng treo

banh xe thu ij (N)

F i : Luc dan hoi cua hé thdng treo
banh xe thu ij (N)

F: Luc dan hodi cua hé thong treo
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banh xe thur ij (N)

F;: Luc can cua hé théng treo banh xe
thar ij (N)

F, . Dan ho6i hudng kinh cta 10p thir
ij(N)

i: SO cau cua 6 t6 tai, 1= 1+3

j:j =1 banh xe bén trai, j = 2 banh xe
bén phai

2.2. Xay dung mo hinh mé phéng

a1 +—@ 5
L= “ N - =
_ m L] e ,.. @ =
L= . B b ‘ I
B L o +e B1da  Bml 78
__t_m_MmM . R ‘ r ] Em- n m :«jﬁ o
m L‘H»‘—‘—‘ ’:73 } “' - d m m m = j__H;
g - | TEg | o BT = B f{ERs
= B BT o B 2
Sl B =2 [ ||| 16
T - B I
= B B T _B EL[t:_
'i - bm B T B e |
o [l o ot Siae T OE
B - oLt ' 4 g — = |
mal - =g °
D) = E‘E@f 3
l:L - - N

Hinh 2. So dé téng thé mé phdng dao déng hé théng treo khi nén trén 6 té tai

+ +

Fk12 (3

+

+

s

+

F Ke32

cv than xe

+

i

chuyen vi than xe

eé%é?

FCv22(75 )—»

16 )ECKa1
FCv32

+

+

Hinh 3. So d6 mé ta chuyén vi thdan xe theo phuong z
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: FKe21 N
FKe22 u R
. FCe21 N
FCe22 - ’

goc lac doc

il
VY

1yc

1
Jy Jyc'

<
s

@

Hinh 4. S0 d6 mé td goc ldc doc than xe ¢,
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siA21"

e

ws21cham ws21
; 4’@

Hien thi ws21

q.j

Hinh 5. So' dé mé ta chuyén déng cua khéi luong khi nén

goc lac ngang

G
®ch |

FCv32 -
Hinh 6. So d6 mé td goc Idc ngang thén xe IBC
Bang 1. Mot s6 khoi chirc ning xiy
dung mé6 hinh

Tén khdi Chirc nang

Sub &
Systems

Xay dung hé thong con bén
trong h¢ thong 16n

Inl Tao cong vao cho 1 hé thong

Outl |Tao cong ra cho 1 hé thong

Math
Function

Cac ham toan hoc

Constant |Tao dai luong khong ddi, tin

hiéu dau vao khong doi

2.3. Két qua mé phéng khio sat va
phan tich

Tac gia st dung phan mém Matlab mo

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

phong vai diéu kién 6 t6 chuyén dong thang
v6i van toc v = 50km/h (gi6i han toc do
khi Iuru thong trong ndi 6 thanh phé & Viét
Nam) trén mit duong t6t B (bién dang mat
duong pho bién trong nodi 6 thanh phd &
Viét Nam) theo tiéu chuan ISO 8608:2016
[3]. M6 phéng véi 4p sudt P, lan luot la:
4.10°, 5.10°, 6.10° (Pa) twong Gng vai cac
ché do tai trong khong tai, tai trung binh
(khoang 8 tan hang) va tai ning (khoang
16 tin hang) khi xe luu thong trén duong.

Gia toc than xe # tai van tdc 50 km/h

Gia téc than xe

Po=4.10°
Po=5.10"
Po=6.10"

Hinh 7. Gia téc thén xe
Dya vao két qua khdo sat trén Hinh
7 cho thay dugc gia téc cuc dai than xe &
cac 4p suat P, = 4.10°% 5. 10%, 6. 10° (Pa)
lan luot 1a [0.8, 1.0, 1.8] m/s? déu thap
hon gidi han canh bdo an toan cho hang
hoa 3m/s’[1].
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Géc ldc ngang than xe ¢_tai van toc

50 km/h

Po=4.10° Goéc lac ngang than xe
Po=5.10%

Po=6.10°

Deg

0 05 1 15 2 25 3 35 4 45 5
Hinh 8. Goc Idc ngang o,

Két qua khao sat Hinh 8 cho thay goc
lic ngang cuc dai than xe P, 0 cacap
suat P, = 4.10°, 5.10%, 6.10° (Pa) lan luot
14 [3.8, 3.4, 2.8] deg, ap suat khi nén trong
ballon khi nén cang cao thi goc lic than xe
giam theo thoi gian twong ung.

Géc lic doc than xe o, tai van tbc
50 km/h

. — .
Goc lac doc than xe

Po =4.10°

= 5
4 P0=5.10
Po =6.10°

0 0.‘5 ‘I1 1i5 2. 2.‘5 ‘3 3.‘5 1‘1 415 5
Hinh 9. Géc lic doc ¢,

Dua vao két qua khao sat trén Hinh 9
thay dugc goc doc than xe & cac ap suat P,
= 4.10°, 5.10°, 6.10° (Pa) lan luot 1a [4.8,
4.1, 3.8] deg, ap suat khi nén trong ballon
khi nén cang cao thi goc lic than xe giam
theo thoi gian tuong ung.
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T4i trong tac dung l1én banh xe

Tai trong banh xe trwéc bén trai

70005 - a
Po=4.10
Po=5.10°

6000 Po=6.10°

Fz (N)

2000 [

1000

0 1 2 3 4 5 6 7 8

Hinh 10. Tdi trong thdng diing tdc dung Ién bdnh xe

phia truéc bén trdi
Tai trong banh xe tnréc bén phai
7000 5 .
Po=4.10
Po=5.10°
6000 Po=6.10°

Fz (N)

2000

1000 |

0 1 2 3 4 5 6 7 8

Hinh 11. Tdi trong thédng ding tdc dung Ién bdnh xe

phia truéc bén phdi
Tai bénh xe sau bén trai
7000 g bemh X SN Y
— Po=4.10°
6000 Po=5.10°

o A s e T s e
Hinh 12. Tdi trong thédng dirng tdc dung lén bdnh xe
phia sau bén trdi
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Tai trong tac dung lén banh xe

Tai trong banh xe sau phai
7000 v v 0
Po=4.10°

Po=5.10°

6000

5000

4000

Fz (N)

TAVAVAYAVAVATAVATAVAVATAY |
a0 f Y VYUV VY

2000

1000 “n‘ |

oo
0

og
o
~
@ |
©
=

1 2 3 4
Hinh 13. Tai trong thdng dirng tdc dung Ién bdnh xe
phia sau bén phdi

Tai trong dong tic dung 1én cac
banh xe trudc trai va trudc phai co gia tri
gan gibng nhau & cac ap suit P,=4.10°, P,
=5.10°, P, =6.10° (Pa) twong (g vdi gid tri
F_ [3,5.10% 4,2.10% 4,8.10%]. Gia tri tai
trong dong cuia banh xe sau trai va sau phai
lan luot 1a F_ [42.10% 52.10% 6,2.107]
16n hon gia tr1 F o CUA hai banh trude do
tai trong chu yeu tap trung ¢ cau sau.

Ap suét trong 16 xo khi nén thay doi
anh hudéng dén hé s6 LTR,, [2] <0.7 (vin
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nam trong gi¢i han 6n dinh chéng 1at cua
6 t6) khi ting ap suét trong hé thong lam
giam tinh ém diu chuyén dong, tang luc
dong tac dung xudng nén duong.

3. KET LUAN.

Tir két qua khao sat anh hudng cua
ap suat bén trong ballon khi nén dén dao
dong cua 0t6 tdi nang véi bién dang mat
duong B theo chuan ISO 8608:2016 [3]. Ta
thdy 4ap suat trong 1o xo khi nén thay doi
tang dan thi cac gia tri gia tbc than xe ting
tuong tmg; goc lic ngang, goc lac doc than
xe giam tuong Ung theo tai trong tac dung
tai cac banh xe va ting luc tac dung xudng
nén duong.

Heé s6 phéan bd tai trong ngang LTR <
0.7 nén 6 t6 van nam trong gidi han 6n dinh
chuyén dong khong xay ra hién twong lat
do.

Gia toc cuc dai than xe khi khéo sat toc
do 50 Km/h véi ap suat Py = 4.10%, 5.10%,
6.10° (Pa) trong ballon khi nén van dam
bao nam trong gi¢i han canh bao an toan
cho hang hoa khi van chuyén.
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