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Tém tit - Hé théng phanh trén cac xe gin may phén 16n st dung
hé théng phanh dan dong co khi hodc thuy luc théng thuong.
Hiéu qua ciia hé théng phanh truyén théng néi chung khong cao;
hon nita d& bi trugt banh xe khi phanh gip, dan dén mét an toan
cho xe va nguoi. Mot trong nhiing gidi phap co thé ap dung dé
nang cao hiéu qua cho hé théng phanh xe gin may; dong thoi
dam bao an toan cho xe khi phanh khén cép 1a trang bi hé théng
phanh chéng bé cung banh xe ABS. Bai bao nay, trinh bay viéc
thiét ké va 14p dat hé théng phanh ABS cho xe may Honda Lead
110cc nhdm dap Gng muc dich trén. Két qua nghién ctu ly
thuyét va thir nghiém trén dudng véi van tdc bat dau phanh
60km/h thu duoc két qua kha kha quan: Quang duong phanh
giam 21,14%, thoi gian phanh giam 20,85% khi so sanh véi xe
khong c6 ABS.

Tir khéa - H¢ théng phanh; hi¢u qua phanh; h¢ thong chéng b6
cing ABS; xe gan may; xe may Lead.

1. Pit vin dé

Ngay nay nho su phét trién va d6i méi cong nghé ma
hé théng phanh chéng hdm cing bénh xe ABS da dugc ap
dung kha phd bién trén hau hét cac loai 6 tO hién dai ciing
nhu mot s6 loai xe gan may. Sy d6i méi nay khong chi thé
hién tinh hién dai vé mic cdng nghé ma con mang lai tinh
hiéu qua va an toan dbi v6i ngudi va xe trong qué trinh van
hanh xe [1-5].

Vi myc dich nang cao hiéu qua va an toan cho xe gin
may, trong ndi dung bai béo ndy, nhom tac gia tién hanh
nghién ctru ly thuyét 1an thuc nghiém dé 1am co so cho mot
giai phép cong nghe ABS nhim nang cao higu qua phanh
d6i véi xe gan may. Trén co so do, nghién ctru tién hanh
lap dat hé thong phanh chdng b6 cimg banh xe (ABS) cho
xe gan may c6 nhan hiéu Honda Lead 110cc.

Qua do, bai bao nay cong bd mot két qua nghién ciru so
sanh budc dau vé tinh hiéu qua ciia mot giai phap cong
nghé lip hé thong phanh chdng bé ctmg béanh xe ABS cho
xe gin may Honda Lead 110cc. Theo do cé thé cho phép
giam quang duong phanh trung binh 29%, giam thoi gian
phanh trung binh khoang 22% khi so sanh vai xe khong
trang bi hé théng phanh ABS trong dai toc d6 bat dau phanh
tir 20km/h dén 60km/h.

Abstract - The braking system on motorcycles mostly uses
conventional mechanical or hydraulic motorized brakes. The
efficiency of traditional braking systems is generally not high and
it is easy to slip the wheel when braking hard, resulting in loss of
safety for vehicles and people. One of the solutions that can be
applied to improve the efficiency of the motorcycle braking
system while ensuring the safety of the vehicle when braking
emergency is to equip the ABS anti-lock braking system. This
article presents the design and installation of ABS brake system
for the motorcycle Honda Lead 110cc to meet the above purpose.
The results of theoretical research and testing on the road with a
braking start speed of 60km/hr obtained quite positive results:
Braking distance decreased by 21.14%, braking time decreased
by 20.85% when compared to cars without ABS.

Key words - Brake system; brake efficiency; ABS anti-lock
system; motorcycle; Motorcycle Lead.

2. Noi dung nghién ctru
2.1. M6 hinh ddnh gia chi tiéu phanh xe gin may khi c6
trang bi hé théng phanh ABS

Khi c6 trang bi hé théng phanh chdng ham cig banh
xe thi &p suét phanh duoc diéu chinh thich hop dé lyc phanh
dugc nang cao ma khong lo ngai dén hién twong truot banh
xe khi phanh khan cp nho sy kiém soat chdng truot ciia hé
théng ABS [1-5]. Diéu nay lam ting hiéu qua cta hé thong
phanh va dam bao tinh an toan cao cho xe.

M6-men phanh do co cdu phanh tao ra duéi tac dung ap
suét cao cua dau thity lyc nhd bom dién trong md-dun thiy
luc cua hé thc’mg ABS; theo d6 c6 thé didu khién &p suit
dau phanh bién déi trong gi6i han {Pmax + Pmin} Sa0 cho do
truot giita 16p véi mat ducmg nam trong giGi han (15+25)%
nhim dat duoc gia tri hé sé bam doc t6i ru emax, Ma khéng
so banh xe bi hdm cung.

Quy luat bién doi 4p suat {Pmax + Pmin} kKhé da dang, phu
thugc quy lugt dong mo cac van thuy Iyc diéu khién dién
tir cling nhu mire d6 tiét luu dong chét 1ong di qua van thay
luc. Theo dé quy ludt déng/mé van cé thé cd dang hinh
vudng, dang hinh thang hay hinh sin [2, 4].

Hinh 1 minh hoa qué trinh phanh c6 diéu khién 4p suit
dau dé chdng b6 cimg banh xe ABS gdém 3 pha [4].
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------ Téc d banh xe
Ap suat phanh

Théigian —»

Théigian —»
Giai doan giam ap sudt
(Bét dau tir diém B)

Thirigian —»
(Giai doan giifa ap suat
{sau khi phanh dat max)

(Giai doan ting ap suit
(Bét dau tir ditm C)

Hinh 1. Ba giai doan thay doi &p sudt ciia ABS 3 pha
Trén co so phan tich nguyén Iy diéu khién phanh chéng
hdm cung banh xe ABS, ta c6 the xay dung cac do thi ve
chi tiéu phanh thue t€ cé diéu khién ABS dua trén bé
phuong trinh chuyén dong cua 6 t6 khi phanh véi sy dicu
chinh ap suat phanh theo nguyén ly ABS.
Trén co s¢ phuong trinh chuyén dong déu cua xe trén
dudng nam ngang dugc xac dinh [1]:
F =G.(a+bv)+k.Av? (1)

Trong d9, Fk 1a luc kéo ¢ banh xe chu dong; G la trong
luong xe; a, b 1a cAc hang sb ddc trung cho hé sé can lan
phu thudc bac nhat véi téc do 6 td v; k, A 1a cac hing sb
dic trung cho hé sb can khdng khi va dién tich can chinh
dién cua xe.

Khi thuc hién phanh xe, lai xe nha ban dap diéu khién
ga (Fk = 0); ddng thoi dap ban dap phanh. Phuong trinh
chuyén dong cham dan cua xe khi phanh trén duong nam
ngang duoc xac dinh boi:

0=G.(a+bv)+k.Av’ +F, m% (2)

Trong do, Fp 12 phan Iyc tiép tuyén do phanh céc banh
Xe; % la gia tdc chuyén dong tinh tién cham dan cua xe;
m la khéi luong clia xe (M = G/g) v6i G la trong luong Xe,
con g la gia toc trong trudng.

Trong phuong trinh (2) luc phanh Fp hinh thanh trong
vung tlep xuc gilra 16p véi mat duong s& c6 cac trang thai
thay doi theo dley khlen'ch(‘)ng trugt nho hé thong ABS
diéu chinh thay doi ap suat dau phanh py; tuc la:

=Ke.P, V6 Px € {Pmax + Pmin} @)

0 day, K. va Px tuong tng la thong s6 két cau cua co

céu phanh va ap suat dau phanh trong hé théng; pmin Va Prmax

lan luot 1 4p suat min va max cta dau phanh, dugc didu
chinh béi h¢ théng phanh ABS

Téng hop céc biéu thirc trén, ta ¢6 thé viét lai:

2
dv:[m“(k.m ;Kc.px)jg

dt
P, =0+p,., khit< t,
px € { pmin + pmax} khl t> t3 (4)

Trong d6, ts 1a thoi gian tinh tir I4c &p suét ting tir zero
dén khi dat max.

Dé c6 thé giai dugc hé phuong trinh (4) cin phai biét
quy luét bién déi &p sut trong thoi ky qué do khi tang tir
zero 1én ap sudt 16n nhét (px = {0 + pmax}) cling nhu quy
luat bién dbi &p sut theo chu ky px € [Pmin, Pmax], d6i Vi
hé théng phanh c6 diéu khién ABS theo chu ky 3 pha.

2.2. M6 hinh bién thién ap sudt ¢ giai dogn p={0 + pmax}

Trong thyc té &p suét cung cap dén xy lanh cong tac déi
v6i din dong thily luc khong phai ting tuyén tinh, ma
thuong la duong cong phi tuyen do tinh tiét Iuu cua chat
long qua van va ton that do chat long dich chuyén trong
dudng dng cua qua trinh phanh khan cap.

Thoi gian tinh tir l4c &p suat bat dau tang tir zero 1én
Pmax chiém mot khoang 13 t; va dugc goi 1a thoi gian cham
tac dung ctia dan dong phanh trong thoi ky quéa do.

Doi voi dan dong dau thuy luc, quy ludt ting &p sudt
trong duong ong thudc loai chay ting; phu thude rat 16n
vao d6 nhét dong hoc cua dau phanh, vao cac ton that cuc
b ciing nhu ton that doc duong Ong, vao dic diém két ciu
va do clmg cua co ciu phanh. Vi vay, quy ludt bién thién
4p suat trong giai doan nay c6 thé duge xac dinh boi
phuong trinh dao dong tit dan cua 4p suat trong hé thong
dan dong phanh dau khi phanh khan cap nhu sau [5]:

d’ L T dp
dt? dt

Mot nghiém cia phuong trinh vi phan cap hai trong
truong hop can han ché tét nhat dao dong cua &p suét s& dat
dugc khi hé sé can twong dbi y = h/w < 1 va xép xi gan
bang 1 (y=1) c6 thé duoc xac lap boi:

P(t) = Prax {1—e""t (cos(k.wt)+%sin(k.a)t )j} (6)

+0*p =Py ®)

Trong dé, t 1a thoi gian thuc; y 1 hé s can tuong ddi
cua hé dao dong; h 1a hé sb can trén mot don vi khéi lugng;
w 1 tan sb riéng cua hé dao dong; con k 1a hang s xac
dinh tir biéu thire dat k = (1-y)Y2.

Khi &p sudt p(t) tang tir zero Ién dén ap suét cuc dai Pmax
véi thoi gian t; duoce Xac dinh:

Tir didu kién hé sd can tuong dbi y = 1 va thoi gian
cham t&c dung trong thoi ky qué dé x&c dinh theo kinh
nghiém véi t3 = (0,1+0,2)s [1], c6 thé d& dang suy ra céc
kich thudc so bo cua hé thong phanh dan dong thay luc
duogc xac dinh thong qua tan s6 dao dong riéng w.

2.3. M6 hinh bién thién &p sudt ciia hé thong ABS

Hién nay, véi sy phat trién ctia khoa hoc cong nghé
trong linh vuc diéu khién dién tir, viéc diéu khién dong mo
céc van dién tir dé thay doi 4p suat trong hé thong phanh c6
diéu khién dién tir ABS dién ra kha nhanh véi chu ky 3 pha
d6i v6i dan dong dau thay luc [2, 4].

Chu ky thay dbi ap suét 3 pha ap dyng hi¢u qua déi voi
h¢ thong ABS bao gom: Pha duy tri 4p sudt max sau khi
dap phanh dat gia tri dinh mic pmax; pha giam ap suét tir
max v& min; pha tang &p suét tir min 1én max.

Quy luat bién d6i &p sudt px € [Pmin, Pmax] ctia hé théng
ABS ciing kha da dang, phu thudc quy luat dong mo céac
van thuy luc diéu khién dién tir ciing nhu murc d9 tiét luu
dong chét long di qua van thay luc.

Trong thuc té, quy luat dich chuyén m¢ van X, diéu
khién dién tir c6 thé duoc xac dinh theo dic tinh déc theo
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hang sb &p dién cua van dién tir kiéu “Piezo Lift Function”
[6] (Hinh 2).
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Hinh 2. Quy ludt déng mé van thiyy liec diéu khién dién tir
Phuong trinh dc tinh dong m¢ van thuy lyc diéu khién
boi dién tir c6 thé dugc xéc dinh béi hé phuong trinh [6].

. 1 -t
Khit, <t<t +t : x(t)==X__|1-cos 1
L St<t 4t 0 x (1) > max[ {” t J] (8)

Khi t+t, <t<t, :x,(t)= X
t, +t-t,
th

Khit, <t<t, +t,: &(t):ixmax[l—cos(;z

Quy luat ddc tinh dong mé van dién tir ndy anh huong
quyet dinh quy luat bién thién &p suit trong xy lanh phanh
diéu khién dién Jat chéng ham cing banh xe khi phanh
ABS. Do viéc cip va xa dong chit long khi phanh diéu
khién ABS dugc thuc hién boi hai van doc 1ap (van xd va
van cdp) nén c6 thé cho phép diéu khién t6i wu bién thién
ap suit theo mong mudn sao cho qué trinh tang hodc giam
p suit phanh véi thoi gian nhanh nhat c6 thé. Pac biét,
cho phép kéo dai thoi gian pha duy tri 4p sudt max theo
mong mudn va han ché thoi gian tring diép cua giai doan
&p suat min nham nang cao hiéu qua phanh.

Hinh 3 minh hoa mét quy luat diéu khién &p suét phanh
trong mot chu ky bién thién ap suat 3 pha (trong xy-lanh
phanh dau hay hau phanh phanh khi nén); theo d6 giai
doan duy tri &p suit max kéo dai mot nira chu ky, giai doan
giam &p sudt mét ¥4 chu ky va giai doan ting 4p suét cling
chiém % chu ky.
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Hinh 3. Dién bién &p sudt dau phanh c6 diéu khién ABS

Theo Hinh 3, sau giai doan qué d¢ cua qua trinh phanh,
&p suét phanh tang tir zero dén gia tri pmax trong khoéng 0,2s,
roi duy tri gia tri max (nho déng van cap) cho dén khi mé
van xa ciia hé thong ABS dé giam &p sut do phat hién 6 su
ham cimg banh xe. Qua trinh bién doi &p suat ciia hé thong
ABS dién ra voi chu trinh 3 pha theo quy luat da néu trén
cho dén khi xe dimg han hoac dén khi khéng con sy truot
gitta 16p voi mat duong (duwoc kiém soat théng qua cam bién

toc d6 banh xe). Sau giai doan tang 4p suat tir zero 1én max
va duy tri &p suat max cho dén khi ¢ dau hiéu banh xe bi b6
ctg thi quy luat bién d6i &p sudt 3 pha cta h¢ thong diéu
khién phanh ABS dugc thyc thi. Trude hét, dé tranh bé cimg
banh xe thi hé thong ABS diéu khién mé van xa, giam &p
suat xudng Qi tri pmin VA sau d6 hé thong ABS dugc dicu
khién ap suat tang tro lai (diéu khién déng ngay van xd va
mé van cdp). Khi ap suat ting dat gia tri pmax tro lai thi van
cép ciing dong dé duy tri pha 4p suét Pmax.

Chu ky giam ap suét tir pha gia tri Pmax xudng gia tri Pmin
(van cdp van déng, van xd mo), roi pha tang tir gia tri Pmin
1én gia tri pmax (van cap md, van xa déng) va duy tri pha gia
tri Pmax (nho diéu khién déng van xda va mao van cdp) ctr thé
lap di ldp lai nhiéu 1an cho dén khi téc d6 6 t6 giam nhanh
vé zero dé dimg han.

Quy luét bién di &p suat trong gioihan px e [pm.n, Pmax]
theo ché do 3 pha néu trén c6 thé duoc biéu dién boi hé
phuong trinh ¢6 diéu kién nhu sau:

P(t) = Prax = Prin ) (1—COS(@1) )+ Py, khi cOs(wt)20  (9)

P(t)= Ppax khi cos(wt)<0

Trong do, p(t) 1a &p suat dong phanh bién ddi theo thoi
gian; Pmax, Pmin 12 &p suat phanh 16n nhat va nho nhét khi cé
su diéu khién chéng b6 cing banh xe ABS; t 1a thoi gian
thuc, w 1a tan s6 goc dugc xé&c 1ap bai sy tuan hoan véi chu
ky 2m; tac 1a w = 2n/t voi T 1a thoi gian ctia mét chu ky
bién dbi &p suét.

Tir céc phuong trinh biéu thi cho &p suat phanh trong
qua trinh phanh c6 diéu khién ABS, thi chi tiéu gia tc
phanh cua xe dugc X4c dinh bang:

dv [a by (k.A.vzéKc.px)Jg (10)

dt

Trong do, v la toc do tinh tién ciia xe trong qué trinh
phanh; a, b Ia céc hé s can lan cua cac banh xe; k, A 1a h¢
sO can va dién tich can khong khi cua xe; . Px la ap suat
phanh; K. 1a hing s dic trung cho ket céu clia co ciu
phanh; G 4 trong luong xe va g 1a gia toc trong truong.

Dién bién toc do xe va do d6 chi tiéu quing dudng
phanh trong qua trinh phanh dugc xac dinh tir phuong trinh
gia tc (10). Tuy nhién, do dién bién &p suat phanh trong
qua trinh phanh c6 diéu khién ABS Ia ham khong lién tuc
nén dién bién tbc d6 phanh duogc xac dinh bang phuong
phap s6 cho bai cong thire Euler 4p dung cho phuong trinh
vi phén (10) nhu sau [7].

Vi, =V, —At[aer.vi + 11)

(k.AVZ +K..p,) g
G
O day &p suét p; bién thién theo quy ludt da néu trén
tuong tng véi thoi gian ti; duge xac dinh dong thoi cung
v6i toe do vi tai thoi diém ti; con At 12 gia s6 thoi gian.
Chi tiéu quang dudng phanh vi vay ciing dugc Xac dinh
theo phuong phap so cho béi cdng thire Simpson [7].

S —AtL +Z|n ,j

Trong do, Vo Va vy la gia tri toc do xe khi bt dau phanh
va luc két thac phanh.

(12)
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2.4. Nghién ciru thwe nghiém

pé phuc vu cho viéc nghién ciru thuc nghiém, bai béo
chon d6i tugng nghién ctiru thuc nghiém 14 xe géan méy co
nhén hiéu Honda Lead 110cc kém theo céac théng s6 ky
thuét co ban duge minh hoa trén Hinh 4 [8].

Fi
L/ ‘
h
D ’
Fo
a
l

o, ‘
-

L

Hinh 4. Xe Honda Lead 110cc ap dung nghién ciru

Mot sb thong sé ky thuat chung cia xe Honda Lead
110cc cuing véi cac thdng sb ki thuat dic trung twong tng
ctia hé thdng phanh ciia xe dugc cho trén cac Bang 1 va
Béng 2 [8]. Cac thong sb k¥ thuat nay s& 1am co sé cho viée
tinh todn md phong céc chi ti€u phanh cho xe khi cé sy
tham gia diéu khién &p suat phanh cua hé thong phanh
chdng b6 ctng banh xe ABS.

Bdng 1. Thdng s6 ky thudt xe Honda Lead 110cc

3. Két qua va ban luin
3.1. Két qua tinh toan chi tiéu phanh thuc té ¢6 diéu
khién chong ham cikng bdnh xe ABS

C4c chi tiéu phanh thyc té cua hé thong phanh xe Honda
Lead 110cc cd trang bi hé thong chong hdm ctiing banh xe
ABS dugc xac dinh theo cac phuong trinh co ban da dugc
trinh bay ¢ trén va chidng dugc giai bang phuong phap so6
cho bai cong thire Euler va céng thae Simpson.
3.1.1. Két qud do C&c thdng sé can ciia Xe gdn may

Tuy nhién, dé tinh todn cac chi tiéu phanh thyc té clia xe
doi hoi phai biet cac thong so can chuyén dong ctia xe. DE ¢0
dugc dieu nay, can thict phai thir nghiém Xe trén duong nho
phuong phép 1an tron thé hién qua phwong trinh dic trung:

0=G.(a+b.v)+k.A.v2—m.% (13)

Nghia 13, c4c dic trung V& luc can cd thé dugc xéc dinh
qua lyc quan tinh chuyén dong cham dan khi xe lan tron.
Viéc do dai lugng luc quén tinh chuyén dong cham dan
(m. %) khi xe 1an tron dugc thuc hién thuén lgi nho cbng
cu “SpeedTest” trén dién thoai thong minh mang theo xe
khi thir nghiém xe gan may chuyén dong lan tron trén
duong. Két qua thir nghiém dién bién toc d6 giam theo thoi
gian khi thir nghiém xe Honda Lead 110cc trén duong duoc
thé hién trén Hinh 5.

Nho ly thuyét xap xi ham thuc nghiém, quan hé toe do
v=f(t) hoan toan duogc xac 1ap, va theo do gia toc tinh tién
khi xe lan tron hoan toan dugc x&c dinh theo thoi gian thuc

T Tén thdng so Ki hi¢u (don vi)| Gia tri va tc d6 chuyén dong ciia xe; Vi vay luc quén tinh chuyén
1 |Trong lugng khong tai Go (N) 1098,72 dong cham dan khi xe lan tron ciling dugc xac dinh. Mot
2 |Trong luong toan bo Ga(N) 2354 4 lan nira ly thuyét xap xi ham thuc nghiém duoc ap dung dé
3 |Phan bé I6n banh trude G (N) 941,76 Xac lap quan~h¢ luc \quan\tlnh theo toc df') chuyen d(.zng cua

— xe F=f(v) ciing hoan toan dugc xac lap khi xe lan tron
4 |Phén b6 1én banh sau G2 (N) 1412,64 (Hinh 5)
5 |Chiéu dai toan bd Lo (m) 1,842 ~ o
— v =f(t) Thoi gian t(s) Luc can F(N)
6 |Chiéu dai co s& L (m) 1,273 35 210
7 |Chiéu rong toan b R (m) 0,665 230 180
8 |Chidu cao toan b6 H (m) 113 § 25 F =0,3709v2 + 0,8423v + 27,703 150 é
9 |Chiéu cao trong tm hg (M) 0,76 8 50 120 %
o o
Khoang céch tir trong tdm 215 % 5
101 4én truc banh trude a(m) 0,764 = 3
Khoang céch tir trong thm 510 0 g
. ; = i

1 dén truc banh sau b (m) 0,51 =5 30

12 |Kich thudc banh trude 90/90-12 0 0
. . 1z 6 11, 16 21

13 |Kich thude banh sau 100/90-10 Toc do xe v(m/s)

14 |Ban kinh banh xe truée bt (M) 0,23 Hinh 5. Dién bién tée d theo thoi gian Khi xe lan tron
15 |Ban 'k'nh banP,\ Xe sau Mixz (M) 021 Bing cach ddng nhat ham xap xi F=f(v) v&i céc s6 hang
16 |Khoi lugng banh xe trude Moxt (kg) 4 cling bac cua téc do v trong luc can G (a + b.v) + k. A. v?,
17 |Khéi lwong banh xe sau Mox2 (Kg) 2,8 cho ta xac dinh dugc cac hé sb a, b va nhén t6 can khong

Bing 2. Thong s6 kp thudt ciia hé théng phanh khi W = k.A ctia xe gan may va duoc cho trén Bang 3.

T Tén thong sb Ki higu (don vi)| Gia tri Bidng 3. Keét quad do Cac ddc trung can cua Xe gan may
1 |Ban kinh ngoai dia phanh Rz (m) 0,095 TT Tén thong so Ki hi¢u (don vi) | Gia tri
2 |Ban kinh trong dia phanh R1 (m) 0,065 1 |H¢so cana a() 0,01177
3 |Pudng kinh xy lanh dau Dxi (M) 0,027 Hé b can b b (s/m) 0,00035
4 |Bén kinh tréng phanh sau Rt (m) 0,065 3 |Nhan tb can khdng khi W (N.s¥m?) 0,3709




ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 21, NO. 5, 2023 17

Két qua dit liéu thir nghiém cho thay, kha phi hop vai
céc sb liéu da cho theo kinh nghiém [1].

3.1.2. Két qua tinh todn chi tiéu phanh thuc té

Két qua tinh céc chi tiéu phanh cho hé thong phanh xe
Honda Lead 110cc bao gom quang duong phanh S(m) va
thoi gian phanh t(s) khi c¢é sy tham gia diéu khién ap suét
p(t) cia hé thdng ABS duoc biéu dién nhu trén Hinh 6; theo
d6 dién bién toc d6 chuyén dong cham dan khi phanh dugc
thue hién véi toc do bat dau phanh 60km/h.

Két qua trén Hinh 6 cho thay, thoi gian phanh hiéu qua
kh& nho; chi xap xi 1,98(s) nho &p suat phanh do bom tao
ra kha 16n (gia i I6m nhat dat 15,3MN/m?) trong khi ap
suat min dugc Xac lap bang 80% ap suat max. V&i qua trinh
phanh d6 thi chi tiéu vé quing duong phanh tmg véi ché
d6 phanh c6 diéu khién &p suat phanh chdng bé ctimg banh
xe ABS dat duoc trén mat dwong nhya khoé 1a 16,92m sau
khoang thoi gian phanh hi¢u qua 14 1,98(s).

Téc do Ap suat Quéng duwéng phanh
18 20 &
= 16 lg _
En 152 £
> 12 —_
< (o =
§ 10 £&
s 10 Z§
s 8 S w
i) S €
T 6 kS
- = S
(0 0 o
o 4 5 3
<O Q
g 2 =
0 0

00 02 04 06 08 10 12 14 16 18 20
Thoi gian phanh, t (s)

Hinh 6. 6 thi céc chi tiéu phanh khi c6 diéu chinh ABS
3.2. Két qud thuwe nghi¢m céc chi tiéu phanh trén dwong

Sau khi hé thong phanh thong thuong cia xe Honda
Lead 110cc dugce cai tao lap dat boi cac chi tiét cua hé
thong phanh chong ham cimg banh xe ABS [9] (Hinh 7)
theo so d6 nguyén ly Hinh 8.

Viéc thir nghiém duoc tién hanh trén duong nhua kho.
Cac thtr nghiém duoc thyc hién vai hai che do van hanh la
c6 bat cdng tac ABS va khong bat cong tac ABS. Qua trinh
phanh dugc thyc hién voi ché dd phanh khan cap Gng véi
luc phanh t6i da.

Khi khong bat cong tic ABS, banh xe luon c6 hién
tuong bi truot tron va dé mat kha nang diéu khién xe.
Nguogc lai, khi bat cong tac cho hé thong ABS san sang lam
viéc, banh xe khong con bi trugt tron va diéu khién xe on
dinh nho hé théng phanh chong bd cung banh xe ABS da
dicu khién chong truot.

Hinh 7. Hinh dnh céc chi tiét ciia hé théng ABS Lip cho
Xe gan may

Van 1 chidu s6 3

Lo xo hdi vi

CiraC

Cang phanh di d6ng
(Xilanh banh xe)

Van1
chiéu s6 2

=

Cam bién

{ :/ téc do

Rotor
" Cam bién

Hinh 8. Sod6 nguyén Iy hoat déng ciia hé théng phanh ABS
Mot sb két qua thir nghiém phanh xe Honda Lead 110cc
trén duong nhya khd duoc cho ¢ cac Bang 4 va dién bién
cta chiing (bao gém quang dudng phanh, thoi gian phanh
theo toc do bat dau phanh) duge minh hoa tuong tmg trén
Hinh 9 va Hinh 10.

”s ® CO6ABS A Khong ABS
~ 20
£ .
&
2 15
5 A i
| 10 :
g > ...-::23'-"‘ ....
1§ 0
o4 15 20 25 30 35 40 45 50 55 60 65

Téc d6 bét dau phanh, v (km/h)

Hinh 9. Quang duong phanh trén duong nhia kho cia
xe Honda Lead 110cc khi c6/khdng co diéu khién ABS

20 ® CO6ABS A Khong ABS

25 LA

2.0 e

15 . .

1.0 ‘122'.'.'. .........

0.5

Thoi gian phanh t (s)
[
@

0.0
15 20 25 30 35 40 45 50 55 60 65
Téc d6 bét dau phanh, v (km/h)

Hinh 10. Thoi gian phanh trén duong nhia kho cuia
xe Honda Lead 110cc khi c6/khdng co diéu khién ABS

Bing 4. Két qua thir nghiém phanh xe Honda Lead 110cc trén
dwong nhya kho [9]

Tbc do Quéng duong phanh (m) | Thoi gian phanh ()
phanh (km/h) C6 ABS | Khong ABS | Cé ABS |Khéng ABS
20 2,27 2,81 0,74 0,91
30 4,77 5,99 1,07 1,33
40 8,25 10,48 14 1,75
50 12,6 15,84 1,72 2,16
60 17,94 22,75 2,05 2,59
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Két qua thir nghiém cho théy, khi ¢6 lip hé thong chong
b6 climg banh xe ABS thi hiéu qua phanh ting I&n so véi
truong hop khong co6 ABS (khong bat ABS). Vé quing
duong phanh S(m) c6 thé giam tir 19,22% xudng 21,14%
khi toc do bat dau phanh thay déi tir 20km/h dén 60km/h
véi bude gia tang 10km/h; trong khi thoi gian phanh tuong
g ¢6 thé giam tir 18,68% dén 20,85%.

Két qua thir nghiém phanh xe Honda Lead 110cc trén
duodng ciing cho thiy, khong c6 su sai 1éch qué 16n giira
thuc nghiém so véi tinh toan ly thuyét (Bang 5): Sai léch
vé quing duong phanh vao khoang 3,96% dén 5,69%;
trong khi vé thoi gian phanh sai 1éch chi vao khoang 2,70%
dén 3,41% tmg voi cac toc do bat dau phanh tir 20km/h dén
60km/h véi bude gia sb toc d6 10km/h

Bing 5. Két qua so sanh quang duwong phanh va thoi gian

phanh giita thuc nghiém va tinh toan ly thuyéet

Téc do | Quéng duong phanh (m)| Thoi gian phanh (m)
phanh (km/h)  Tinh todn (Thir nghiém| Tinh toan | Thir nghiém
20 2,18 2,27 0,72 0,74
30 4,61 4,77 1,04 1,07
40 7,89 8,25 1,36 1,40
50 12,00 12,60 1,67 1,72
60 16,92 17,94 1,98 2,05

4. Két luan

- Két qua dit liéu thir nghiém vé lyc can cta xe gin méay
da dugc xac dinh thuén lgi nho phuong phap va dung cu
tién tién, vi vay s6 liéu thi nghiém tin cay.

- Két qua tinh toan ly thl}yét va thir nghiém vé céc chi
tiéu phanh &p dung cho xe gan may Honda Lead 110cc doi
véi hé thong phanh chong bé cung banh xe ABS trén
duong nhya kho la kha tuong dong, sai léch khong déng
ké. Piéu d6 chiing to sy dung dan cta phuong phép tinh
toan 1y thuyet ciing nhu thyc tién thir nghiém trén duong;
két qua so liéu tin cay.

- Két qua thir nghiém khi phanh véi céc téc do xe khi

bat dau phanh khac nhau déu cho thiy, quang duong phanh
khi c6 diéu khién ABS nhé hon rd rét khi khéng cé diéu
khién ABS. Quang duong phanh khi phanh trén duong
nhya kho giam tir 19,22% dén 21,14%; trong khi thoi gian
phanh giam tir 18,68% dén 20,85% g véi cac toc do bat
dau phanh tir 20(km/h) dén 60(km/h). Didu d6 mot lan
chirng t6 hé thong phanh ABS khong chi ap dung c6 hiéu
qua, an toan dbi véi 6 td ma con hiéu qua voi xe gan may.

- Hi¢u qua phanh dbi véi hé thong phanh ABS Cang
tang khi téc do phanh cang 16n, so di nhu vay 1a vi voi toc
d6 cang cao thi voi hé thdng phanh khéng c6 ABS kha ning
trugt cuc bo giira 16p véi mat duong cang ting do né khong
¢6 kha niang chdng trugt.

Loi cdm on: Nghién ctru nay duoc tai trg kinh phi boi
Truong Pai h(_)p Su pham Ky thuat - Pai hoc Pa Nang trong
dé tai co Ma so6 T2022-06-009.
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