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NGHIEN CUU PHUGNG PHAP THUC NGHIEM XAC PINH
TAI TRONG DONG CUA XE TAI LON | /

STUDY ON EXPERIMENTAL METHOD FOR DETERMIN ING VERTICAL
LOAD OF HEAVY VEHICLE

Phan Tudn Kiét!, V6 Vin Hudng', Nguyén Pha Hing?
"Trutéing Dai hoc Bach khoa Ha Nagi
*BY Khoa hoc va Céng nghé

TOM TAT

bdy cdc phirong phdp xdc dink tgi trong bing thuic nghigm. Két qud ciia nghién citu ndy lam co ¢ 48
xdc dinh h¢ 58 ap byc duing nghién ciu tinh trang phd hiy dudng cia cic Phtiong tign giao théng,

Tit khoéa: H2 56 dp lyc dudng; Tdi trong 6ng; Md hinh dgng lyc hoc; Tink thué, dudng.

ABSTRACT

Darmaged road surface, one of the causes of the accident, causes damage to people and materigls,
When trucks moving on wear road surfaces, trucks will generate the oscillations of the sprung mass and
unsprung mass. These effects created Pressure down the road cause road d. ige. Determining dj
tyre load of articulated vehidle is g decision for experimental research on dynamic wear factor, On
the other hand, people use dynamic loads to calculate road tax. This article Presents the experimental
method of determining the load by reality. The resuits of this research s a basis o determine dynamic
wear factor study of the damage of r0ad transport vehicles,
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1. DAT VAN BE

Vin dé xdc dinh phén Iyc 16p-dudng khi
xe chay (WIM: Weigh-in-Motion) la vin dé khé
khin cha thé giéi. C6 3 phuong phép xic dinh
phén I Fz, hién nay:

(i} Gin cdc cdm bién (Load cell) trén
dutmg [1], cho xe chay qua vi xac dinh tai,
Phuong phép ndy cin nhiéu cim bién vi phii
duc dudng, khong co déng. Phin lyc khéng
duge phin inh dung pha vi khéi lugng duge
tree va khong duge treo ¢ 2 hanh trinh tri va
nén [1].

Hinh 1. Do phdn luc lic tdp (1}

(i) Phudng phép do bién dang huéng
kinh ciia 16p bing Laser [2]: D4t mét cim bién
Laser & ciu xe (ch ¥ ghép ndi vi bénh xe quay),
xéc dinh chuyén vi tuong d6i gita tam cdu vi
mit dudng. Phai biét trudc d6 cing hudng kinh
cta |6p CL va Phan lyc déng dugic xic dinh nhu

s Foy = F,, =C(E—h)

Hirch 2. Bo phén luc 16p-duing [2]
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(i) X4c dinh tdi trong theo Lloyd [
theo cong thitc (1):

Hinh 3. Do phdn luc 16p-duéng theo Lloyd [3]

Trong dé, tai tinh do bing Tenxo bié
dang, tai trong ddng do théng qua gia tdc phuor
2 clia khéi Iugng dugc treo.

Nhitng phugng 4n trén c6 nhing ha
ché vi khong phu hgp véi diéu kién hién nay.

2. LUA CHON CAC PHUONG PHAP TH
NGHIEM POF,

St dung phuong phép tich vit dai vo
md hinh déng lge hoc 6 t6 % nhy hinh 4, ta ¢
phuiong trinh chuyén dong theo phuang diiny
clia 6t6 nhut cong thiic (2).

Hinh 4. Luc tdc dung ién 6 1 theo phuong diing
mi=F +F,
mA£=FCL_(FC+FK)
B =F+Fy

(2)
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3.2. Hép xii Iy tin higu va két ndi véi mady tinh

mitmé=F, ) _NIUSB-6z10

Do d6, phan e thing diing cia dudng _
téc dung Ién banh xe 13: '
F,=F;+F, =F, tmi+m 4

Tai trong tinh F, duoc can, tii trong - Fama,

dong xac dinh théng qua do gia t5c 7, &

Véi phutong phap ndy, ta vifa do digc gia - J

t8c %, &’ kiém chiing mo hinh, vita x4 dinh ddge  Hink 6. Hop xt I tin higu & két ndi mdy tinh NT
F,thic trén dudmg thong qua (4). USB-6210

3. THIET B] THT NGHIEM 3.3. Ké ndi Cam bién - Miy tinh
3.1. Cam bién do gia téc theo phuong x,y,2 -
MMA7361L

BMATIRL: XY2 AX)9
ACCELERONETER

Hinh 7. 8¢ 43 truyén va iy tin higu

Thiét bi do gia t5¢ dao déng ciia cfu xe
theo phuong z 13 cim bien MMA7361L, Cim
bién ndy do gia téc theo phuong thing ding
Hink 5. Hinh dang vé so d8 chin ctia cdm bigh dya vio gia t6c trong tradng cia trdi dat. Khi

MMAZ361L e chay qua cic mép mé trén dudng st tao chc
dao déng 1én banh xe vi banh xe & truyén dao
La cim bién do gia téc g mic thip 1.5 dong niy sang ciu xe. Cim bién dugc p trén

+, + 6g véi ba truc %,¥.2. MMA73611 1 mét cim cdu xe s& cim nhjn dugc dao déng ndy, cim bien
bién do gia téc voi ning higng thip, d¢ nhay  sé phét ra nhung xung tin higu tuang, xung niy
€0 ma nha mdy sdn xudt cim bign cai ditva  duge truyén vé qua bg gidi mi NI B gidi ma NI
Yéu céu khong cin dung cy h trg ban ngodi.  dugc két néi véi mot mdy vi tinh xéch tay théng
MMA7361L, bao g6m mot ché dp chy Phi hop  qua céng USB, tin hiéu gidi ma tit b6 xit Iy NI &
V61 pin thiét bi dién t¥ cim tay, duge hién thi bing phin mém Labview va xug®™
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tin hi¢u ra file excel, 3.5. Qua trinh thi nghiém
3.4. Chudn b thyc nghigm Sau khi chuéin bi xong cic bu6c tréx
tién hinh do.
Theo thong sé ky thut cda cim bién do
danéu trén, ta cin 14p cim bién sao cho bdo dam Chay qua mép mé 2 bén:
ticng déi nim ngang so voi mit dudng. Sau d6
hiéu chinh mtc cin bing trén chuong trinh do - Chay 10 kevh, 8 dinh, qua mip m¢
d€bio dim chi s6 ciia cdm bién & nnic 0 khi bit - Chay 15 kan/h, 6n dinh, qua mép m¢
diu do,
‘Tin higu céc cim bién dugc truyén vé 02

hop NI bing cée diy din. Khi lip cic ddy din
ciing chi ¥ d€ day dan khéng bi nhiku, it khi 0.15}- - +
xe hoat dong.

—— = = N

- b Sz s 116 118 12
- o 1(s)

g dodm o

Hinh 11, Bién dang miip mé (mé hinh déu vio méd phéng

3.6. K&t qua do kiém chiing mé hinh

Két qui do dugc minh hoa béi cée d6 tt
tuong itng nhu sau:

Dékiém chitng mé hinh, ta chen phuon
pbép do gian tidp d€ 6 thé kifm chitng dug
nhiing trang théi khic nhau cita mé hinh.

Léy nhiing théng s6 thi nghiém: Biér
dang mép mb, vin tdc xe, d€ lam théng 8 dié
¥a0 cho mé hinh mé phéng.

-Trudng hop I: Chay véi vin té
vx=10km/h.

Hinh 10. Lip 43t mdp mé xudng mgt dudng
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Hinh 12. Gia téc than xe:
S8 1 - Mau d6: Dudng mé Phéng; S& 2 - May xanh: Hinh I5. Gia téc céy xe
Dutdng thi nghiém

Bién lugn két qué: Qua thi nghiém cho
xe chay qua mép mé véi van téc 10, 15 km/h ta
do gia t6c phuong thing diing ciu xe, thim xe
(dudng xanh). Ngoai ra, ta cang do van téc géc
déxdc dinh vén t6c xe lam thong s6 ddu vio cho
mé phong, tit mé phong ta ciing ldy ra gia t6c
cdu 5 va gia téc than xe, ghep d6 thi (4.15-4.18).
So sinh d6 thi ta thay ket qué gitta mé phéng va
thyc nghiém gin chéng khit véi nhau.

4 6
vy 3.7. So sénh phan luc xdc dinh bing thyc
Hinh 13. Gia téc cdu xe: nghiém véi mé hinh
61 - Méu dé: Dudng mo Phdng; S62 - Mawu xanh: )
Duldng thi nghiem

Dudng md phéng mau den 1: M phéng

6 hinh 4.18.
-Truéng hgp 2: Chay véi van téc theo mdp mé hinh 4.1

v,=15km/h, Dudng mau @8 2: Ti trong tinh theo
cong tinh thdc (i).

mi+mé=F,
Fﬂ|=(’"+m1)g+FL'L 0]

DPudng miu xanh 3: T trong tinh theo
cong thiic (4.1),

(m+m)i=F,
. =(m+m‘)g+l-'a (ii)

Hinh 14. Gia t6c than xe s
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Hinh 16. Phdn lyc F, do dugc theo (3), (ii) va so
sdnh véi I thuyét (duldng den 1), v=10km/h

.
10212

k) 2 4 5 1

3

#s)

Hinh 17. Phan Iuc E.,, do dudc theo (i), (ii) v so
sdnh vdi Iy thuyt (duong den 1), v=15km/h

Nhdn xét:

- Trong 2 truding hop F, tinh theo (i) va
(i) 46 sai léch khong nhigu. Ly gidi cho diéu nay
la do khai ligng ctia cdu nhd hon nhitu so vdi
khdi lugng cia thimng xe; vi vay, tai trong dong
do ciy gy ra khéng inh hudng nhidu dén ket
qud téng thé.

- So sanh véi két qud chay biing mo hinh,
ta thy cd db sai léch nhung khong ddng ké. C
3 dudng (xanh, da, den) gin tritng 1én nhau, T
diy, 6 thé két Iugn ring, c6 the ding cong thite
(i) hode (i) 4€ x4c dinh F, bing thyc nghiém.
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4. KET LUAN

- Téc gid da trinh bay hé thdng do
phuong phap do dao déng 6t6; st dung cde cit
bién gia téc cd thé xéc dinh dugc tai trong d@on
trén tiing binh xe. Vigc thiét ké hé do céc thén
56 ciing hoan toan ¢4 thé thuc hién dugc tron
ditu kién Viét Nam. Céc két qua tit thi nghiér
ndy phin dnh khd chinh xdc trang thai vat Iy cid
banh xe khi ti€p xiic mit dwong vi mip mé.

- Da née mot s6 két qua thi nghiém vo
phudng phap khac nhau va so sénh véi ket qu
mo6 phéng ly thuyét.

- Vi phuong phip ny, c6 thé lip dat cim
bién trén than xe & xic dinh gia téc dao déng
trén thin xe. Cén cif vio cdng thiic Iy thuyét ta
<6 thé tinh toin dudc tii trong déng. Két qua
ctia thi nghiém ¢ thé dugc st dung lam d4u vio
cho bai todn tinh ton thiét ke dudng. Phuong
phdp nay con c6 thé thuc hién trong nhiéu diu
kign nhu mip mé cao, vin 8¢ 16n va trang thai
phanh gép. &
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