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l .njTVANDE 

Van dl xic dinh phan lie Idp-didng khi 
xe chay (WIM: Weigh-in-Modon) l i van dl khd 
khan cia the gidi. Cd 3 phidng phap xic dinh 
phin l ie Fz, hiln nay: 

(1) Gan cic cam biln (Load cell) trln 
dudng [1], cho xe chay qua vi xic djnh tii. 
Phiong phip nay can nhilu cim bien vi phai 
dye didng, khdng co ddi^. Phan lie khdng 
dipc phan inh dung pha vi khdi lipng dipc 
treo va khdng dipc trep cd 2 hanh trmh tra va 
nln [1]. 

Hinfi I. Do phin life life tilp [If. 

(ii) PhUPng phip do biln dang hudng 
kmh cia lop bang Laser [2]: Dat mdt cim biln 
Laser d cSu xe (chi ^ ghip ndi vi binh xe quay), 
xic dinh chuyin vi tiong ddi giia tam can va 
mit didng. Phai bilt Uildc dp cing hidng kmh 
cia Idp CL vi Phin lie ddng dipc xic dinh n h i 

s a u : i = - „ = F , ^ ^ = Q ( # - A ) 

(iii) Xac dinh tai ttpng theo Lloyd [ 
dieo cdng thic (1): 

mnh 3. Do phdn life iop-iudng theo Lloyi (3] 

Trong dd, tai tinh do bang Tenxo bii 
dang, tii trpng dpng do thdng qua gia tdc phion 
z cua khdi lipng dipc treo. 

Nhing phiong an tten cd nhing ĥ i 
che vi khdng phu hpp vdi dilu kiln hien nay 

2. LlTA CHON CAC PHU'ONG P H A P TH 
NGHIfiM DO F̂  

Si dung phiong phap tich vit ddi vd 
md hinh d^ng liJc hpc d td V, n h i hinh 4, ta cc 
phiong trhih chuyen ddng theo phUflng dinj 
cia dto n h i cdng liiic (2). 

-i" 

Hf-
Hinh 4. Luc tic dung lln d td theo phUdng ding 

mnh 2. Do phin luc idp-dudng [2] 

mz = F^+Fg 

mJ = F^,-(F^+F^) (2) 
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rrii+m.h=F 
^^ ^cr (3) 

" " d d , phan lie diing ding cua dudng 
tac dimg len binh xeli: 

-Pa-l-Fcc='F„ + mz + m^^ (4) 

3.2. Hop x i Iy tin hiiu vi kft ndi vdi may tinh 
-NIUSB-6210 

r 
Tii ttpng tinh F„ dupc cin. tii ttong 

dpng xac dinh didng qua do gia t d c z , | 

Vdi phuong phip niy, ta via do diflc gia 

: ' S f t S ^ S : ^ : : ^ ^ ^ - ^ - - - '^^•"^^'^•^.kllndimiytir.^ 

3. T H I J T B J THI NGHIEM 

I iltS.!*'•*•"•"~ *—•»• 

llu & kit ndi 
1-6210 

3.3. Kit ndi Cam bien - Miy tinh 

ouim 

t:UAi 1 

nil*!-**:* . 

n>H>Mft<*c>. 

IXafcpKferttvM 

klM^iTJ 1 1 

"I"h5.mnhdgngvisdddehdncdaeim biln 
MMA7361L 

La cim biln do gia tdc g mic diip 1 5g 
±. ± 6g vdi ba true x,y,z. MMA736IL li mdt cim 
l=ien do gia tdc vdi nang lupng diSp, dO nh?y 
cao mi nhi miy sin xuit cim biln cii dat va 
yeu cau khdng cin dyng cu ho trp bin ngoai 
MMA736IL, bao gdm mpt chl dp chd phi hon 
vdi pin thilt bi diln t i cim tay 

mnh 7. So dd truyen vdxiti^ tin hilu 

Ihilt bi do gia tdc dao dpng cia ciu xe 
theo phiong 2 l i cam biln MMA7361L. Cim 
biln nay do gia tdc dieo phiong diing ding 
dia vio gia tdc ttpng ttidng cia ttii dft Khi 
xe chay qua cic map md trln didng sl tao cic 
dao dpng len binh xe va banh xe sl truyln dao 
dpng nay sang can xe. Cam biln dupc Mp trln 
cau xe se cam nhin dipc dao d0ng niy, cim biln 
se phat ra nhing xung dn hi|u tiong, xung niy 
dupc truyln vl qua b^ gidi ma NL Bp gidi mi NI 
dupc ket ndi vdi mdt mdy vi dnh xich tay didng 
qua cong USB, dn hilu giii mi t i bd x i 1,̂  Nl st 
dipc hiln dli bang phin mlm Labview vi xudt®-
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tin hieu ra file excel 

3.4. Chuan bf thtfc i^hiem 

Theo thdng so ky thuat cua cam bien do 
da neu tren, ta can lap cam bien sao cho hko dam 
tiiong doi nam ngang so vdi mat diidng. Sau do 
hieu chinh miic can bang tren chiiomg trinh do 
de bao dam chi s6 cua cam bien d miic 0 khi bat 
dau do. 

3.5 . Qud trinh thi nghidm 

Sau khi chuan bi xong cac bU6c tdn 
tiin hanh do. 

Chay qua map mo 2 ben: 

- Chay 10 km/h, 6n dinh, qua map mc 
- Ch^y 15 km/h. on djnh, qua map mo 

Tin hieu cac cam bien diiac truyen ve 
hop NI bang cac day dSn. Khi lap cac dky dan 
cflng chu y de day dan khong bi nhilu, diit khi 0.15 
xe hoat dpng. 

r sl 
IP "̂ il (g)© (-^^ n 

Hinh 8. Lip cdm biln lin xe 

Hinh 9. Lap ddt encoder dido van tdc banh 

Hinh 10. Lip dit mdp md xudng mat dudng 

B 0.1 

mnhlL Biln dang mdp md (mdhinh dau vdo mo phdng 

3.6. Kit qua do kilm ching md hinh 

Kit qud do dupc minh hpa bi i cdc dd di 
tiflng ing nhu sau: 

De kilm ching md hinh, ta chpn phiOn| 
phip dp gidn dip d l cd dil kilm ching dip^ 
nhflng trang didi khac nhau cia md hinh. 

Liy nhflng didng sd thi nghi|m: Bill 
dang mdp md. van tdc xe, dl lam didng sd dai 
vio cho md hinh md phdng. 

-Tridng hpp 1: Chay vdi vJn tdt 
vx=10km/h. 
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0 2 , 
t(s) 

mnh 12. Gia toe thdn xe: 
Sl 1 - Mdu dd: Dudng mdphdng So 2 - Miu xanh: 

Dudng thi nghiim 

t(s) 

mnh 13. Gia tdc cdu xe-
Sd 1-Mdu do: DUdng mo phdng. Sd2 - Mdu xanh: 

Dudng thi nghiim 

-Trudng hpp 2: Chay vdi vin toe 
v,=15km/h. 

1(5) 

mnh 15. Gia lie cdu xe 

Biin ludn kit qud: Qua dil nghiim cho 
xe chay qua map md vdi van tdc 10.15 km/h ta 
do gia tdc phUflng diSng ding ciu xe. diam xe 
(duong xanh). Ngoii ra, ta cung do van tdc gdc 
de xac dinh van tdc xe lam didng sd dau vio cho 
mo phdng, t i md phdng ta cung liy ra gia tdc 
ciu 5 vi gia tdc tiian xe. ghep dd dli (4.15-4.18) 
So sinh dd du ta dia'yklt qud gifla md phdng vi 
diuc nghiim gan chong kbit vdi nhau. 

3.7. So sinh phan l ie xac ^nh bing thic 
nghiim vdi mo hinh 

Dudng md phdng miu den I: Md phdng 
theo mip md hinh 4.18. 

Duing mau dd 2: Tii trpng tinh dieo 
cong tinh thic (i). 

mz + mJ^F^ 

F,n =(m+m,,)g + F^.^ (0 
Didng miu xanh 3; Tii ttpng tinh dieo 

cdng fliic (4.1). 

t(s) 
mnh 14. Gia tic thdn xe 

(m + mJz = F^^ 

Fj,=(m + mJg-t-F„ («) 
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Ki) 

Hmh 16. Phin life F,, do dUdc theo (i), (ii) vi so 
sinh vdi ly thuyit (dudng den 1). v=10km/h 

-« 1°' 

mnh 17. Phin tocFj, do dugc theo (1), (ii) vi so 
sdnh vdi ly thuyit (dudng den 1), v=15km/h 

Nhdn xit: 

- Trong 2 tridng hpp F_ dnh dieo (i) va 
(ii) do sai lich khdng nhilu. Lf gidi cho dilu nay 
li do khdi lupng cia ciu nhd hon nhilu so vdi 
khdi lupng cia diing xe; vi viy. tdi ttong ddng 
do can giy ra khdng dnh hudng nhilu din kit 
qud tdng the. 

- So sdnh vdi kit qua chjy bang md hmh, 
ta dliy cd dp sai lich nhing khdng ddng k l Ci 
3 didng (xanh, dd, den) gin tring len nhau. T i 
diy, cd dil kit k i n rang, cd di l ding cdng diic 
(i) hoac (ii) d l xic dinh F̂  bang diic nghi|m. 

4. K E T L U A N 

- Tdc gid da trinh biy h i thdng do \ 
phiong phip do dao ddng dto; s i dung cic cii 
biln gia tdc cd All xic dinh dupc tai trpng dpn 
ttin t ing binh xe. Viic thilt k l h i do cac didn 
sd cung hoan toan cd the thic hiln diflc tton 
dieu kiln Vilt Nam. Cic kit qud t i dii nghi|n 
nay phdn inh kha chinh xic t r ^ g thii vit Iy ci; 
binh xe khi dip xuc mat didng vi map md. 

- Da nlu mdt sd kit qua thi nghi|m vd 
phiong phdp khic nhau va so sdnh vdi kit qua 
md phdng ly thuyit. 

- Vdi phiong phdp niy, cd thl lap dit cim 
biln trln than xe dl xic dinh gia tdc dao dpng 
trln than xe. Can c i vao cdng thic ly thuyit ta 
cd thl dnh todn dipc tdi ttpng ddng. Kit qui 
cia dli nghiem cd dil di((c s i dimg lam diu vio 
cho bai todn dnh todn diilt k l dudng. Phuong 
phdp niy cdn cd di l di ic hi |n ttong nhilu dilu 
kiln n h i map md cao, van tdc ldn vi trang thdi 
phanh gip. • 
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