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Toém tat:

Hé théng hé tro khoi hanh ngang doc gép phan hé tro nguoi ldi diéu khién xe thudn loi hon khi khoi
hanh xe trén doc. Bai bdo tién hanh dé xudt cau triic hé thong khoi hanh ngang doc dwa trén hé thong phanh
khi nén c¢6 ABS va xdy dung mé hinh mé phong bang Matlab / Simulink. Két qua khao sdt hoat djng ciia hé
théng ¢ xe tdi thir nghiém cé céng thirc banh xe 4x2 trén doc 10 % cho thdy sw bién thién dp sudt khi nén
tai bau phanh banh xe phit hop véi quy ludt vét Iy, hé thong da dé xudt c6 thé sir dung dé diéu khién ho tro

khoi hanh ngang doc givip cho nguoi ldi diéu khién xe dé dang.
Tir khéa: Hé thong hé tro khoi hanh ngang doc, hé thong phanh ABS, TCS, Phanh dimg do.

1. Pit van dé

Hién nay, s6 luong 6 t6 & Viét Nam dang gia
tang, dac biét xe tai voi nhiéu chung loai khac nhau
va dugc trang bi nhidu hé thdng tién ich trong khi
diéu kién duong giao thong chua dap tng theo nhu
cau st dung. Pudng giao thong thudc cép tinh va
khu vye nong thon con nhiéu khu vuc c6 do bam bé
mat thip va nhiéu chd co do dbc 16n gay kho khan
cho qua trinh khdéi hanh trén dbc. Bén canh do, cac
nha may 6 t6 hién nay tap trung nhap khau va lip
rap xe tai chua dugc trang bi nhiéu cac thiét bi co
diéu khién hd tro khoi hanh ngang doc do kinh phi
ché tao cao. Trong qua trinh leo ddc, xe bi chét may
hoic gip phai tinh hudng can dimg xe trén ddc thi
nguoi lai budc phai dirg xe va tiép theo 1a thuc hién
qué trinh khoi hanh ngang déc. Cho nén, can thiét
nghién ctru cac giai phap vé két céu cua 6 to dé sir
dung hi¢u qua, an toan cho cac xe loai nay khi luu
hanh.

Heé théng hd trg khai hanh ngang dbc gitip 6 to
dimg d6 ngang doc va can phai khoi hanh lai ngay
sau d6 giup cho nhiéu ngudi cam thay bot ap luc,
nhét 1a d6i v6i cac 1ai xe méi, hay nhiing trudng
hop dot xuat ngoai mong mudn. Hién tugng xe bi
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tr6i xudng doc 1a do tu trong ciia 6 to khi sy thay
d6i chan phanh sang chan ga ctia nguoi lai dién ra
rat nhanh (c6 thé trong khoang vai gidy). Dé diéu
khién ty dong chdng tréi xuéng dbc cia 6 to co
rat nhiéu bién phap khac nhau nhu tic dong ngudn
dong luc cua 6 t6, tac dong vao ly hop (loai truyén
luc thuong), tac dong vao hé théng phanh va ciing
lac tac dong mot s6 hé théng. Dbi véi phuong phap
tac dong qua hé thong phanh dang duoc cac hing
xe ap dung[1].

Bai bao nay trinh bay ndi dung nghién ciru
dé xuét cdu trac hé thong hd trg khoi hanh ngang
ddctrén co sé hé thong phanh khi nén c6 ABS (Anti-
lock Brake System) va mo phong nham danh gia
kha nang trng dung cua md hinh.

2. D& xuit cdu tric hé thong

Hé thdng hd tro khoi hanh ngang déc duoc
nghién ctru dé xuét trén co so hé théng phanh khi
nén c6 ABS gdm nhitng thanh phan co ban nhu trén
Hinh 1[1,2,3.8].
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Hinh 1. So' do cdu triic hé thong chong trieot quay banh xe bang phanh khi nén

Trén so do, hé thong phanh khi nén c6 ABS
bao gdm: may nén khi; cac binh khi nén; van phan
phdi; bo diéu khién; & mdi banh xe c6 van ABS,
bau phanh va cic co cdu phanh, c6 thé co thém van
xa nhanh va van gia toc. O trang thai phanh thong
thuong, ngudi 14i tac dong mé van phan phdi cip
khi nén dén van ABS thuc hién chiic ning phanh 6
t6 va chdng bo clmg banh xe & truong hop phanh
gap. Truong hop chdng truot quay banh xe thi hé
thong phanh khi nén c6 ABS di bd sung van chia
3/2, diéu khién doc 1ap chdng truot quay banh xe tu
dong va duong khi nén cip riéng cho hé théng. Dbi
voi hé théng trén thi vin dé hd trg khoi hanh trén
dbc cua 6 to chua duoc dé cap, nén bai bao trinh
bay nghién ctru phat trién nham bd sung tinh ning
nay cho 6 to.

V6i ECU da tich hop hé thong ABS s& bd sung
thém chuong trinh diéu khién khi nhan céc tin hiéu
vé tir cam bién dé gitip phat hién ra goc nghiéng ciia
xe, tinh toAn mé men phanh can thiét tir d6 dua ra
céac tin hiéu diéu khién riéng r& dén cac co céu chp
hanh (van chia 3/2, bau phanh) bén céc banh xe chii
dong, tac dong diéu khién moé men phanh cuc bd
bén banh xe chi dong dé duy tri dimg xe trén dudng
dée 17, [2].

D6i v6i hé thong da d& xuét co thé hoat dong
doc lap voi dan dong phanh khi nén thong thudng,
khong 1am viéc khi diéu khién truot quay va trugt
1ét banh xe. Truong hopnay hé thong kich hoat van
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chia 3/2 ndi théng dudng khi tir binh khi nén qua
van ABS dén bau phanh, dong thoi dong kin dudng
khi tir van phan phdi xudng van ABS, thyc hién
qua trinh tdc dong phanh banh xe. Truong hop 6 t6
chuyén dong trén duong bang phing, van chia 3/2
& trang thai ban dau (khong kich hoat) ndi thong
duong khi tir van phéan phdi qua van ABS dén bau
phanh, dong thoi dong kin duong khi tir binh khi
nén dén van ABS, luc nay hé thong phanh khi nén
lam viéc nhu hé thong phanh khi thong thudng co
ABS.

Dé kiém chimg hé théng di xay dung, cin
nghién ctru mé hinh mé phong véi 6 t6 cu thé ciing
nhu mé phong hoat dong cua cac cum chi tiét trong
hé thong.

3. M hinh mé phéng h¢ théng

M@ hinh mé phéong bau phanh

M6 hinh mé phong van bau phanh di duoc
nghién ctru xdy dung va cong bd [6] va dugc thé
hién bang phuong trinh x4c dinh ap suat khi nén
trong bau phanh theo cong thirc:

ap... k.RT 3
dt - g(yF+I/0)(Qm Qaut) (1)

Trong do:

F: Dién tich mang piston trong bau phanh [m?];

y: Dich chuyén ctia mang bau phanh va can day [m];
V) Thé tich ban dau ciia bau phanh [m?];

k: nhiét tri riéng (voi khong khi, k= 1,4);
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R: hing s6 chat khi [Jmol'K"'];
T- nhiét do cua chét khi [K].

M6 hinh mé phéng dén dong khi nén qua
van chia 3/2

Trong hé thdng st dung van chia 3/2 loai
KTA317 véi pham vi ap suat khi cho phép tir 0,1
dén 1Mpa, tin hiéu diéu khién van 1 tin hiéu dién
ap véi muc dién ap 24V. Cira cap khi 3(R) ndi véi
tong van phanh, cira van 2(A) ndi thong sang van
ABS va dau con lai néi thong véi binh khi nén nhu
Hinh 2.

2N .
WAL -
LD

1

KTA317

Hinh 2. Két cau van chia 3/2 loai KTA317

Khi hé théng truot quay hoat dong, luu luong
khi nén tir binh chra qua van chia 3/2, qua van
ABS dén bau phanh bén banh xe bi trugt quay. Luu
lwong khi nén qua van chia 3/2 dén banh xe bén trai
va phai lan luot 1a Q,, Q, [m¥/s] va dugc xac dinh

[71[6]:

QlZKg'Cv' (pbinh -p21)'(p21 +pa).DK_RL
GT, @)

QzZKg-CV'\/(pbmh _p22).(p22+pa).DK_RR
G1, 3)

Trong do:
Do Pap Doy lan luot 14 4p sudt khi nén trong binh
chira, 4p suét khi nén tai ctra ra ctia van bén tréi, ap
sudt khi nén tai cira ra ctia van bén phai.
DK RL, DK_RR - 1an luot 1a bién diéu khién dong
khi nén di vao van chia bén trai va bén phai. O trang
thai binh thuong cac bién diéu khién nay c6 gié tr
bang 0, khi ECU cép tin hiéu diéu khién dén van
chia 3/2, tin hi¢u diéu khién cho van tuong tng
bang 1.
M@ hinh mé phéng co ciu phanh binh xe
So d6 lyc tac dung trong co cdu phanh tang
tréng nhu trén Hinh 3.
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Hinh 3. So do lyec tac dong trong co cdu phanh tang
tréng

Trong do: F,, F,, F,F,F,, F,_-1an luot 1a lyc phap
tuyén va tiép tuyen cua tang trong tac dung Ién guoc
phanh, lyc tac dung cua cam quay, luc tac dung cua
gbc twa gude tac dung 1én gudc phanh, lyc can day
trong bau phanh [N]; a, h, r- lan luot 1a khoang cach
tir tam chdt cb dinh dén tdm truc banh xe, khoang
cach tir tam chdt ¢6 dinh dén tim cam quay, khoang
cach tir tim chdt ¢ dinh dén vét tiép xtc cua tréng
phanh va mé phanh, p — hé s ma sat; ¢ — canh tay
don lyc F_ dén tam cam din dong co cdu phanh
(m); n, — hiéu suat truyén dong cam (n, =0,93);

Theo Hinh 3 ¢6 thé xac dinh phuong trinh cin
bang lyc va md men nhu sau [4],[5]:

F+F -F,=0 “4)
x V4
Fp.h + UF,r~F,.a=0 %)
F +F, = FCCP-C-TLT/d =Fp,cn; (6)

Fpt, Fps- 1an lugt 13 Iyc tac dong tir tim cam

quay véi gudc phanh trudce va sau dugce xac dinh:
2

7.D
F _ 4 ‘pbau 'c‘nc
& 3,258,
Fps =2,258 Fpt @)

Nhu vay, xac dinh dugc moé men co cAu phanh
wa [N.m][4]:
Mcup = ( h’ Fpt + h5
a, = pr, a,+ pur,

Nhu véy, cong thic (8) cb thé xac dinh mo

F,ur, (8)

men phanh theo lyc tic dung trong co céu phanh tirc
1a theo 4p sut trong bau phanh.
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4. Két qua md phéng

bé danh gia so by hoat dong cua hé théng
da d& xudt, bai bao tién hanh mé phong hé thong,
khao sat 4p sudt khi nén trong bau phanh va mé
men phanh banh xe bi trugt quay theo céc tin hi¢u
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Két qua mod phong & cac truong hop 6 to trén
dudng c6 hé sé bam hai bén banh xe bang bang 0,6
va xe ¢ trang thai toan tai, dugc thé hién trén Hinh 4.

Bdng 1. Théng s6 mé phong

NG . L ANy HREO © Cdc thong sé Gid trj
dieu kh{en van chia 3/2 voi thong s6 dau vao nhu Trong lugng bén than (m,) 33850 N
trong Bang . Trong lugng toan bo 67800 N

Mo phong qué trinh tic dong phanh dbi véi fong wong oarn ¢ (m)
banh xe chii dong ciu sau 6 t6 voi gia thiét ap suat 3{10 me)n 16n nhat ctia dong co (M- 320N
. . iezen m
khi nén trong binh chira 1a khong doi va bang 0.8 ” ¥ ] "
Mpa, sau khi xe 6 t6 ding lai trong trang thai van T ing 50 16p (B- A) 7,5-16
dang nd may va & khu vuce ddc cao tir 50 tro 1én, luc Chiéu cao tr(_)ng‘ tam hg (mm) 980
nay cac cam bién s& c6 thé phat hién ra do nghieng | Khoang sang gam xe (mm) 215
r0i giri lai tin hiéu dén ECU. Dan dong 4x2
0.8% T T T T b T T T T o
08 g
07 4
06 i
T
% 05 i
- [ a
0| ]
2
03 _
02 -
01 4
o¢ | | i I & | i i L L
0 05 1 15 2 25 3 35 4 45 5
Thoi gian (s}

Hinh 4. Bién thién dp sudt bau phanh khi hé thong hé tro khéi hanh ngang doc hoat déng

Tir két qua mod phong cé thé thdy bing
cachphdi hop céc tin hiéu diéu khién van chia 3/2
trong hé théng phanh c6 diéu khién c6 thé thay dbi
ap sudt (do do thay ddi md men phanh) tiy theo
trang thai thuc cua 6 t6 voi mat duong.

Céc tin hi¢u diéu khién ctua ECU t6i van 3/2
twong Ung voi cac trang thai didu khién ting, gii
va giam ap sudt khi nén trong bau phanh banh xe.
Tin hiéu diéu khién DK_R = 1; DK_R = 0 tng véi
truong hop mo van va dong van 3/2.

Su bién thién ctia mo men phanh banh xe
tuong tmg véi bién thién ap sudt khi nén trong bau
phanhva tin hiéu dong mé cac van 3/2. Ap suét khi
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nén trong bau phanh ¢ muc 0.8 Mpa khi dang phanh
dirng dd xe trén ddc doc, nguoi i chuyén doi trang
thai nha phanh sang ting ga dé di chuyén, ap suit
khi nén trong bau phanh nhanh chéng giam xudng
0,62 Mpa va duogc tang tro lai trong khoang 0,25 s
(qua trinh giam 4p suét va ting 4p suét khoang 0,5
s 1a do ban dAu phai khéc phuc khe hé méa phanh va
hiéu suét truyén dong co khi) sau d6 ap suat khi nén
duoc gitru khong ddi trong bau phanh theo thoi gian
da dinh ciia chuong trinh diéu khién.

5. Két luan
Bai bao dd dé xuét cdu trac hé thdnghd tro
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khoi hanh ngang dbc trén co so hé thong phanh khi
nén c6 ABS, TCS trong chuyén dong thing cta 6 to
tai 4x2 trén duong c6 do déc.

Két qua mo phong hé thong phu hop vai didu
kién thuc té va quy luat bién thién 4p suit bau
phanh, mémen phanh banh xe. M6 hinh mé phong
d3 mo ta dugc ban chit hoat dong cua hé thong hd
trg xe khi khoi hanh trén déc.

Vi viée lua chon didu khién co cdu chép hanh
va ciu tric hé thong di xdy dung c6 thé tin cdy

toan diéu khién cho ECU hd trg khoi hanh ngang
débc, x4c dinh gi trj thoi gian gitt phanh phu hop.
Nghién ctru tiép theo 1a hoan thién thuat toan va
ngudng diéu khién cho ECU nay c6 thé tich hop
v6i ABS-TCS ECU thanh mét hé théng didu khién
cua 0 to tai 4x2.

Loi cam on
Noi dung nghién ctru cta bai bado dugc thuc
hién v6i sy hd tro cua dé tai B2020-SKH-01.

va ¢ thé sir dung dé nghién ctru xdy dung thuat
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STUDY PROPOSED MODEL HILL-START ASSIST SYSTEM
ON ABS PNEUMATIC BRAKING SYSTEM

Abstract:

The slope departure system contributes to helping the driver to control the vehicle more smoothly
when starting the car on the slope. The paper proposes a structure of a horizontal departure system based
on ABS air brakes and The model was built with Matlab/Simulink. Survey results of the system performance
in a test truck with a 4x2 wheel formula on a 10% slope show that the variation in pneumatic pressure at
the wheel brake bulb is consistent with the physical laws, the proposed system can be used to control the
support for starting a steep slope to help the driver adjust easy to control.

Keywords: Hill-Start Assist System, Anti-Lock Brake System, Traction control, electronic parking brake.
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