BAI BAO KHOA HQC

THIET KE VA CHE TAO BANG THU XE MAY KIEU THUY LUC
Phan Duy Pirc!, Nguyén Pirc Khanh!, Bui Vin Chinh?

Tém tit: Bai bdo trinh bay két qua nghién citu, ché tao bang thir xe mdy di déng dé phuc vu cong
tdc nghién ciu va giang day. Béng thir bao gom mét phanh hdp thu cong sudt kiéu thity liec, hé
thong truyén dong, hé thong cdp mede, hé thong lam mdt, cdc cam bién do luc va téc do. Hé thong
truyén dong sit dung mét con lan chinh nhdn truc tiép mo men, céng sudt tir bdnh xe, qua truc
truyen déng dé lam quay rotor ciia phanh, mét con lan phu dé dan hieéng cho bdnh xe. Hé thong
cap nwéc mét vong tuan hoan kin sir dung hai bam ly tam. Liec phanh duwoc diéu khién bang cdch
thay doi lirong nuée trong phanh. Hai thong sé co ban ciia bang thir la e phanh dwoc xdc dinh
bcing cam bién luc loadcell va téc dé cia phanh duoc xdc dinh bcfng encoder. Tin hiéu tir cdc cam
bién dwoc truyén vé mot thiét bi phan cimg giao tiép véi mdy tinh, dwge xir Iy tinh todn bang ngén
ngit ldp trinh doé hoa trén phan mém LabVIEW dé hién thi thong so vé mé men, cong sudt va toc do

trén giao dién mdy tinh.

Tiur khéa: bang thir xe may, phanh thuy lyc, bang thir di dong.

1. GIOI THIEU CHUNG

Hién nay, nhu cau vé viéc sir dung trang thiét
bi trong nghién cltu co ban & cac trudng dai hoc,
trung tAm nghién ctru hay nghién ctru phat trién
¢ cdc doanh nghip cang ngay cang l6n. Trang
thiét bi phuc vu cho thi nghiém dong co, 6 to
hay xe may da va dang dugc nghién ctru ché tao
va thuong mai héa khong chi trén pham vi thé
gidi ma cd ¢ trong nudc. Cic loai bang thu xe
mdy dugc cung cip boi rat nhiéu nha san xut
trén thé gidi c6 thé ké dén nhu AVL(Ao),
Meiden va Ono sokki (Nhat Ban)... H¢ théng
bang thir xe mdy cta céc hing nay déu rat hién
dai dap ang dugc cac chu trinh tht hién hanh
cong nhan kiéu theo tiéu chuan EURO. Tuy
nhién, ddi véi nhitng nghién ctru co ban vé xe
mdy & ché d6 tinh nhu do dac ddi ching cong
suit, mémen cta xe mdy thi khong can thiét su
dung hét tinh ning cta cdc biang thir nay. Bén
canh d6, nhitng hé théng bang thir xe may nay
van ton tai nhitng nhugc diém nhu sau: hé thong
thiét bi va mdy tinh két ndi theo tiéu chuan rleng
ctia timg héng, rat khé khin trong viéc nang cap
hoic stra chita, thay thé; hé thong ciing dwoc lap

"B mon Pot trong, Truong Pai hoc Bdch khoa Ha Ngi.
? Khoa Cong nghé O t6, Truong Pai hoc Cong nghiép Ha Noi

dat lién voi co s& ha ting nén khong c6 kha
ning di chuyén phuc vu cdc nghién ciru bén
ngoai; toan bo giao dién hién thi, phan mém
diéu khién déu duoc chuyén giao tir hing san
xuat, khéng c6 kha ning cai dit sang cic mdy
tinh khéac. P6i véi cic loai bang thir dong co thi
mat nhiéu thoi gian cin chinh dong tim dong
truc, ché tao dd g4, lép dat hé théng dién, hé
thong nhién lidu. Dé khic phuc nhimg nhuoc
diém cia cic loai bang thir trén, xuat phat tir
nhu ciu thyuc tién can thém trang thiét bi dé
phuc vu cong tic thi nghiém - nghién ctru khoa
hoc, nhém tic gia da tién hanh nghién ciru, thiét
ké va ché tao mot loai bang thur xe may di dong.

2. NOI DUNG NGHIEN CUU

Bing thir xe mdy 12 thiét bi dugc sir dung dé
do m6 men va cong sut tai banh xe. Theo dinh
nghia co ban md men dugc xdc dinh bdi hai
thong s6 luc F va cdnh tay don L. Chi tiét quan
trong nhét cia mot bing thir xe mdy 1a bo phan
phanh hép thy cong suat. Hién nay céc loai bing
thir trén thi truong s dung 3 kiéu phanh phd
bién d6 1a phanh co khi, phanh thuy luc va
phanh dién sir dung dong cam tng hodc dong
dién. Phanh co khi tdn tai méot sé han ché nhu
khong thé do duoc cong suat 16n, thodt nhiét
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khé. Phanh dién c6 kha ndng do dac véi do
chinh xdc cao nhung chi phi yéu cau 16n, viéc
tiéu thu dién sinh ra ciing gip nhiéu khé khin.
Vi vdy, tic gia quyét dinh s& ché tao bang thir xe
mdy kiéu thay Iyc.

Trén thé gi6i hién nay viéc sit dung phanh
thiy lyc ciing rat phd bién boi gid thanh ré
nhung van ddp Gng duoc rat nhiu ché do do
dac, thir nghiém. Bang thtr sit dung phanh thiy
luc dugc danh gid 1a loai bang thu don gian
nhung bén bi, tin cdy va an toan nhat. Muyc tiéu
dit ra trong nghién ciru 1a ché tao mot bang thir
xe may di dongcé gid thanh ré, van hanh don
gian, dé dang trong viéc bao dudng va sira chira.
Bing thir ¢6 thé thir nghiém & ché d¢ tinh va do
d6i chimg cong suat, mémen cho cic dong xe
mdy c6 dung tich dong co < 125cc, cong suat
1én t6i 6kW. Bang thir dugc thiét ké voi két cAu
gon nhe, kha ning di dong cao, qua trinh lap dat
don gian ton it thoi gian. Giao dién hién thi két
qua do cling duoc xay dung don gian, thuan tién
cho vi¢c cai dat va st dung.

2.1. Nguyén ly hoat dfng cia bang thir
thiy luc

Két ciu co ban cua mot phanh thiy luc dugc
thé hién trén hinh 2.1 (V5 Nghia, nnc 2013).
Bing kiéu thuy luc bao gdm vo phanh cé thé
goi 1a stator lip trén hai gdi tya dé c6 thé lic Iu
duoc va truc ndi véi rotor. Truc cia rotor dugc
nbi voi truc cua con lan. Chét long duogc sir
dung 12 nudc trong mot bé chira va dugc dua
vao khong gian trong rotor qua dudng dan trén
vé phanh nhé mot mdy bom. Khi rotor quay,
ma sat gitta nudc véi rotor va lyc ly tdm lam
cho nudc quay theo, tao ra mot 4o nude trong
v6 phanh. Ma sit gitta nudc voi vo phanh lam
cho stator c6 xu hudng quay theo. Nhu vay
nudc di truyén moémen tir rotor sang stator.
Stator dugc gilt 1ai béi mot mdmen & vi tri can
bang. Lic nay trong cdc 16p nudc cé hién
twong truot va tao nén sy xody cua nudc. Ma
st gitta cdc 16p nudc duoc bién thanh nhiét va
dugc nudc thdi mang theo ra ngoai. Luogng
nuéc thai ndy dugc din qua két 1am mat va
quay trd lai bé chua.

7

1. Bé chua nudc; 2. Pudng nudce vao;
3. Ao nudc; 4. Stator; 5.Rotor; 6. Puong nudc ra
Hinh 2.1. So d6 két cau va nguyén Iy lam viéc
ciia phanh thity luc dang chot

2.2. Tinh toan, thiét ké mdé phéng cum
phanh thiy luc

M6 men phanh c¢6 thé do duoc cua phanh
thity Iyc phu thudc vao hinh déng két cau cua
mat trong vo va cua rotor cling nhu dudong kinh
ciia phanh. M6 men nay thay doi rat 16n, dic
biét phu thudc vao hinh dang két cdu cua rotor
va stator. Su phu thugc clia mdé men phanh vao
cic thong s6 khac nhau duoc biéu dién qua cong
thirc thuc nghiém cua dong xody (VO Nghia,
nnc 2013):

M =k.y.n”.d’

Trong d6, k 1a thong sb cau tao va do dién
ddy cia nudc trong phanh; y 1 trong lugng
riéng cta chat 1ong; n 12 sé vong quay cua rotor;
d 1a duong kinh tac dung cia phanh.

Cong suat cyc dai ma bang thir ¢6 kha ning
do dugc 1a 1a Nepmax = 6kW. Pay cling chinh 1a
pham vi céng suit ma phanh cé thé hip thuy
dugc qua viéc diéu chinh lugng nudc ra vao
phanh. Céong suat cyc dai cua phanh duoc tinh
tir khdi lwong nudc chiy qua 16n nhat (Vo
Nghia, nnc 2013):
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m,.C, At

860

Trong d6, my, 1a khdi lugng nude qua phanh
tinh theo kg/h; At 1a chénh 1éch nhiét d6 cuc dai
¢6 thé dat duoc. Cp, 1a nhi¢t dung riéng cua chét
long trong phanh.

Gidi han cong suat dudi cia bang thir 1a &
trang thai ma trong phanh c6 luong nudc it nhat
¢6 thé gdy can véi rotor. S6 vong quay cuc dai
dé phanh c6 thé 1am viéc duoc bi giéi han bai
stc bén do luc ly tdm sinh ra. Hinh 2.2 thé hién
cdc chi tiét két ciu ciia cum phanh thuy luc sau
khi thiét ké trén phan mém SolidWork. Két cau
phanh bao gdm bo phan chinh luc 1a canh chu
dong (rotor) c6 nhiém vu nhén co nidng truyén
qua moi chét trung gian t6i cdnh bj dong (stator)
nam trén vé phanh. Thong qua mdi chét trung
gian, lyc kéo ciia dong co dugc truyén toi vo
phanh va tac dung Ién bd phan do luc (cam bién
do luc- loadcell).

Nemax =

000

1.Vong chan, 2. Vong bi, 3. Phét lam kin, 4.Vo
phanh, 5 va 6. Gioang, phdt lam kin, 7. Canh chu
dong, 8.Vo phanh c6 canh bi dong
Hinh 2.2. Két cdu phanh thity lyc

2.3. Thiét ké hé thong truyén dong, tinh
toan ti s6 truyén, kich thuéc con lin

Dé truyén chuyén dong tir banh xe toi canh
cht dong ciia cum phanh ta st dung hé thong
truyén dong gdm c6 con lin duoc lap 1én mot
dau truc, dau truc con lai cua truc duoc lép canh
cha dong cta phanh. Con lan dugc dat tiép xic
véi banh xe, tryc quay cua con lan song song
Vi tryc quay cia banh xe. Khi banh xe quay thi
con lan s€ quay theo lam quay truc qua do
truyén chuyén dong tir banh xe téi canh chu
dong nhu dugc minh hoa trén hinh 2.3. Trong
nghién ciru nay toc do toi da ctia phanh thuy lyc
Ia mot thong sb quan trong. Néu tdc dd hoat

dong vuot qua mirc cho phép, luc ly tdm do
canh quat chu dong gy ra s€ anh hudng tdi stic
bén va pha hity cum phanh thuy luc. Vi vay khi
tinh todn lya chon kich thudc cta con lin, cin
dat ra gidi han tdi da cho tdc do hoat dong cua
bang thir phit hop véi diéu kién ché tao va ché
d6 thtr nghiém ma bang tht thuc hién.

Hinh 2.3. Con lan va truc truyén
chuyén dong t6i phanh

2.4. Phuong phap diéu khién bing thir

Tai cua bang thur khi hoat dong phu thude vao
thé tich nudc trong phanh thay lyc, thé tich nay
duoc diéu chinh thong qua viéc didu chinh luu
luong duwong nudc vao va ra phanh bang van tiét
lwu. Mot bom ly tAm hit nudc tir bé chia di vao
phanh thuy luc, trén dudng ng di vao phanh bd
trf mot duong nudc hdi vé bé, ca hai dudng dng
niy déu duoc b tri van tiét luu. Puong nudc ra
khoi phanh di vé bé cling dugc trang bi mét van
tiét Iuu. Luu luong dudong nude vao dugc dicu
chinh boi van tiét luu trén ca dudng nudc vao
phanh va dudng hdi vé& bé chira. Khi phanh da dat
trang thdi mong mudn, can diéu chinh luu luong
dudng nudc vao va ra khoi phanh bang nhau dé
duy tri luong nudc trong phanh 6n dinh.

N May
GARD tinh

USB
h Xe thur nghié¢m

Tin higu loadcell
Tin hi¢u Encoder

Két lam mit

Encoder —

Loadcell

Bé nude

Van tiét o Bom ly tim

Hinh 2.4. So dé tuan hoan nuéc
trong bang thir xe mdy
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Str dung mét bom nudc khac dé hit nudc tir
bé qua két 1am mat roi quay trd lai bé chira dé
dam bao nhié¢t do nudc trong bé ludn & muc 6n
dinh. H¢ théng lam mat trén bang thir la hé
thong 1am mdt mot vong tudn hoan kin. So d6
tuadn hoan nudc cua phanh duogc thé hién trén
hinh 2.4.

2.5. Thiét ké giao dién hién thi cho
biang thi

~ 3 -
____.-""' Tinhiéu cam Bén &

b

hach xr by tin Fidu

CARD nhanichuyén cdltruyén .
tin higu

Chwong ‘rinh rhan, thyrs hién
sUF Iy tin higy

- T r T r
,a”f Luru trie, st kit ,a"’f
- qud lén giao dién -

Hinh 2.5. So' d6 khéi truyén nhdn tin hiéu gitra
LabVIEW va cdc thiét bi ngoaqi vi

Dya vao gidi han cong sudt ma phanh hap
thy, chiéu dai canh tay don trén bang thu, tic gia
da tién hanh tinh todn va lya chon su dung loai
cam bién lyc loadcell chit Z VMC ctia hing
Virtual Measurements & Control. Loadcell hoat
dong duya trén nguyén 1y cau dién trd cin bang
Wheatstone  (http://www.electronicshub.org).
Dé do toc do bang thir tic gia sir dung encoder

E40S6-360-3-T-24, day la loai incremental
encoder (http://www.encoder.com). Tin hiéu
tr cam bién luc loadcell di qua mdt mach
khuéch dai st dung IC INA 128
(http://www.ti.com) cung véi tin hi€u tu
encoder dugc truyén vé mot thiét bi phan ciing
giao tiép voi mdy tinh, xir 1y tinh todn qua
chuong trinh duoc viét bang ngdn ngir 1ap
trinh d6 hoa trén phan mém LabVIEW dé hién
thi cdc thong $6 vé mo men, cong sudt, toc do
xe, toc do bang thir trén giao dién da thiét ké.
Hinh 2.5 thé hién so do khéi truyén nhén tin
hiéu gitta LabVIEW va céc thiét bi ngoai vi.
Ngoai viéc thu thap, xt ly tin hi¢u to cadm
bién, phin mém LabVIEW con cé kha ning
hd trg cap nhat, luu trit két qua do trong bang
biéu excel. Cong cu nay giip cho qua trinh
thtr nghiém trén bang thtr dé dang hon khi moi
thong sd can do déu duoc tu dong luu trir va
cap nhat trong mdy tinh. Luu d6 khdi chuong
trinh thu nhan tin hiéu va xu 1y tin hiéu dé dua
ra giao dién hién thi thé hién trén hinh 2.6.

el

Hinh 2.6. Luu dé khoi chwong trinh xit Iy tin
hiéu trén phan mém LabVIEW

3. KET QUA NGHIEN CUU

Nhém nghién ctru di ché tao thanh cong
bang thir xe méy di dong kiéu thuy lyc. véi cic
thong s6 co ban cua bang thir duoc thé hién trén
bang 3.1 va hinh anh bang thir dwoc thé hién
trén hinh 3.2. Giao dién hién thi cic thong s6 do
dac sau khi thiét ké dwoc thé hién trén hinh 3.3.
Ngoai kha ning hién thi théng s can do dac,
giao dién con c6 kha nang hién thi dudi dang d6
thi cap nhat lién tuc theo thoi gian thuc nho khoi
hién thi Graph.
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Bing 3.1. Thong sb ky thuat co bin Chiéu dai con lin 250mm
cia bang thir Tbc do hoat dong 16n nhét 90km/h
cua xe

Chiéu dai bang thir 2500 mm Tbc d6 hoat dong 16n nhat 3000
Chiéu rong bang thir 1286 mm cua bang thu vong/phiit
Chiéu cao bé thir 400 mm Khdi lwong bang thir 150 kg
Kiéu phanh Thuy lyc Két nbi Cong USB
Cong suat phanh 16n nhat 6 kW Tan sb hoat dong 50Hz
Nhiét do sir dung 0-70°C
Dién dp hoat dong 220 V (AC) Hinh 3.2 va thé hién hinh anh tong thé cua
Dung tich bé nudc ~ 100 dm’ bang thir va cdc hé théng phu tro nhu két 1am
Cong suit bom nuéc 370W madt, bd phan thu nhan tin hi€u cam bién va xe
Du’(‘)‘ng kinh con lan 160mm thir nghiém duoc lép dat trén bang.

iU

Hinh 3.2. Bang thir sau khi ché tao hoan chinh
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Hinh 3.3. Giao dién hién thi tin hiéu khi thir nghiém trén bang thir
Sau khi hoan thién bang thir, nhém téc gia d@  tién hanh trén ba dong xe mdy phd bién ¢ Viét

tién hanh mot s6 thir nghiém dé danh gid kha ning Nam 12 Wave alpha 100cc; Wave RSX 110cc;
van hanh ctua bang. Qué trinh thu nghiém dugc Neo Future 125cc. Ché d6 thir nghiém nhu sau:
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- Bué6m ga mo hoan toan.

- Téc do dong co dugc diéu chinh ndm trong
khoang 20-60 km/h v&i mdi bude 1a 10 km/h
nho thay ddi strc can cua phanh thay lyc.

Két qua thir nghiém dugc thé hién trong bang
3.2 va do thi duong dic tinh cong suat va
mdémen cua ba xe thir nghiém duogc thé hién
trong hinh 3.4.

Bang 3.2. Két qua do dac dic tinh cong sudt va moémen tai banh xe trén bing thir

Wave alpha 100cc
v (km/h) n (vg/ph) Me (Nm) Ne (kW)
20,83 686,67 20,99 1,50
29,82 989,30 21,67 2,24
41,42 1373,77 17,99 2,59
49,21 1632,67 16,84 2,88
60,17 1996,00 14,19 2,96
Wave RSX 110cc
v (km/h) n (vg/ph) Me (Nm) Ne (kW)
20,61 683,77 20,41 1,46
31,66 1050,33 18,96 1,99
40,47 1342,54 17,48 2,45
50,75 1683,67 10,90 1,91
60,39 2003,09 8,48 1,77
Future Neo 125cc
v (km/h) n (vg/ph) Me (Nm) Ne (kW)
20,44 678,33 20,25 1,43
30,98 1027,78 19,42 2,08
40,89 1356,67 17,79 2,52
51,04 1693,33 13,97 2,47
61,06 2026,67 12,88 2,73
& e T 2% ) -4 Ne (kW) - Me (Nm) * ) -4 Ne (kW) -8 Me (Nm) *
N T CI Sy () @ f e @ |
e v 4
m e m% :ﬂ s L ::::“:\1 m% :; ) T wg
’ ” V;nstéc xe (ktrsa/h) N “ * * v:: téc xe (ki:/h) ¥ “ * * va3ns toe xe (k:flfh) ® *

Hinh 3.4. Dac tinh xe (a) Wave alpha (b)Wave RSX 110cc va (c) Future 125cc

Két qua thi nghiém ban dau véi 3 miu xe
mdy phd bién ¢ Viét Nam cho thdy bang thir c6
thé van hanh dé thuc hién céc phép do dac. S6
liéu do thu thap vé cong sudt vd mdé men tai
banh xe nidm trong dai phi hgp véi dong xe.
Tuy nhién nhém tic gia chua cé didu kién dé

thuc hién mot sd do dac trén cdc bang thu tiéu
chuan khéc dé so sdnh véi bang thir di ché tao.
Trong nghién clru sip téi dé hoan thién bang
thir, s& tién hanh cai tién theo hudng ty dong
héa va higu chinh lai thiét bj do dé dam bao do
chinh xdc cua két qua do.
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KET LUAN

Noi dung nghién ctru “Thiét ké va ché tao
bang thir xe mdy kiéu thiy luc” da duoc thuc
hién va thu dugc mot sé két qua chinh sau day:

v Pi ché tao thanh cong bang thir xe mdy
kiéu thiy luc c6 cong suat phanh 1én t6i 6kW va
téc do thir t6i da ctia xe may thir nghiém c6 thé

kiéu tudn hoan mot vong kin, sir dung hai bom
nude doc 1ap.

v’ Xay dyng dugc phian mém thu nhan tin
hiéu cam bién téc do va cam bién luc.

v  Pi thtr nghiém dénh gid hoat dong cua
bang thur thong qua viéc do dac dudong déc tinh
ngoai ctia ba dong xe mdy thé hé cii pho bién &

Ién t&i km/h.
v Hé théng cung cip nuéc cho phanh theo

Viét Nam.
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Abstract:
STUDY ON DESIGNING AND MANUFACTURING FLUID CHASSIS
DYNAMOMETER FOR MOTORCYLCE

This paper presents study results on manufacturing motorcycle chassis dynamometer for research
and education. The motorcycle chassis dynamometer was designed including a water brake,
transmission system, water supply system, cooling system, force sensor and speed sensor. The
transmission system is used a main roller which is received torque and power by wheel. The main
roller and rotor of water brake are combined by a transmission shaft, a second roller is used to
guide the wheel. Water supply system which has two centrifugal water pumps is a closed circulation
system. The first water pump is used to bring water from the tank to the brake, the other transfer
water through radiator to keep water temprature stably. Brake force is controlled by varying the
level of water recirculating within the brake with adjustable inlet and/or outlet valves and orifices.
The chassis dynamometer uses loadcell and encoder to measure force and speed. The sensor
signals are transmitted to the hardware that communicates with the computer. The signals are
calculated by the graphical programming language of the labview software to display the torque,
power and speed parameters in the computer interface.

Keywords: chassis dynamometer, water brake, mobility dynamometer.

Ngay nhén bai: 22/5/2018
Ngay chdp nhdn ding: 29/8/2018

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 62 (9/2018) 45



