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THIET KE THUC NGHIEM MO HINH HE THONG PHANH KHAN CAP
PHUC VU GIANG DAY

Lé Minh Thuén, Nguyén Pham Huynh Anh
Truomg Cao ding nghé Can Tho

Tém tit: Hé théng hé tro luc phanh khan cdp BA la viét tdt cuia cum tir “Brake Assist”. Hé théng co chikc nang nhiém
vu diing theo tén goi ciia né la hé tro lwc phanh trong tinh huong xday ra can phanh khéan cdp nhing nguwoi ldi xe khong
cung cép lwe du. Hé théng nay dang dwoc s dungphcf bién trén cdc logi xe hién dai. Viéc nghién ciru thiét ké mé hinh hé
thdngphanh khan ca'p la vin d@é can thiét véi nguoi hoc va lam viée trong Nganh ky thudt o to hién nay. Mot trong nhwng
cong viéc can lam doi véi cong tac glang day tai mot truong Cao Dang Nghé la phai thuwong xuyén cap nhdt nhiing kién
thire ky thudt méi, dau tw cdi tién cdc thiét bi dé phuc vu cho cong tac giang day dwoc thudn loi nhdt. Véi muc tiéu dé tac
gid da thuee hién “Thiét ké ché tao mot mé hinh hé thong phanh khéan cdp phuc vu giang day” phit hop va dap img yéu cau
giang day tai truong cao dang nghé Can Tho.

Tir khéa: Hé thong phanh khan cap; mé hinh thuc nghiém

EXPERIMENTAL DESIGN OF AN EMERGENCY BRAKING SYSTEM MODEL
FOR TEACHING PURPOSES

Abstract: The BA emergency brake assist system is an abbreviation of the term “Brake Assist.” As its name suggests,
the system is designed to provide additional braking force in emergency situations when the driver does not apply sufficient
pressure to the brake pedal. This system is widely used in modern vehicles to enhance braking performance and improve
driving safety. The study and design of an emergency braking system model is essential for students and professionals
currently working in the field of Automotive Engineering. One of the important tasks in teaching at a vocational college
is to continuously update new technical knowledge and invest in improving training equipment to facilitate effective
instruction. With this objective, the author conducted the project titled “Design and Fabrication of an Emergency Brake
Assist System Model for Teaching Purposes,” which is suitable for and meets the instructional requirements at Can Tho
Vocational College.

Keywords: Brake Assist System, experimental model.
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I. DAT VAN PE
He thong hd trg lyc phanh khan cap BA 1a viét tat
ctia cum tir “Brake Assist”. H¢ théng cé chuc nang
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nhiém vu dung theo tén g01 ctiané 1a ho tro hrc phanh VeMice Cooe i
trong tinh hudng xay ra can phanh khan cap nhung
nguoi 1ai xe khong cung cap luc du. Hé thong nay Broke Acuator Hodel @m oy
dang duoc st dung pho bién trén cac loai xe hién dai. -
Trong Truong Cao déing Nghé dao tao nghé —— -
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cong nghé ky thuat 6 t6 v6i nhieu mo dun trong
d6 mo dun bao dudng va stra chira hé théng phanh
ABS va mot s6 co cdu hd tro khi phanh 1a mot
trong nhimg md dun quan trong va can thiét cho
hoc vién. Pugc sy dau tu phat trién cia trudong
vé nganh véi mong mudn trau dodi kién thirc moi
hién dai hon trong linh vy 6 t6. Vi thé nén tac gia
da chon dé tai: “Thiét ké thuc nghiém mo hinh hé

“ Simple ABS Conroller Madel

T‘me (sec)
Hinh 1 Thiét lap hé thong phanh ABS trén Simulink

Khi tai xé dap phanh, ap suit phanh ting dot

thdng phanh khan cap phuc vu giang day”.

IL. NOI DUNG NGHIEN CUU

2.1. Khio sat cac phan mém lién quan dén
lwe phanh trén 6 to

2.1.1. M6 hinh hé thong ABS trén Simulink

B diéu khién nhan 3 tin hiéu 1a tbc d6 chuyén
dong cua 6 t6, toc dd goc cla cac banh xe va ap
suat phanh tai xy lanh.

ngot khién cai banh xe bi bo cimg, dong thoi 6 t6
di chuyén vao dudng cong, tron, thi banh xe s& bi
truot ngang. Nhd vao cam bién vén tdc goc banh
xe, cam bién gia tdc do tde do cuia cac banh xe, toc
d6 chuyén dong cta 6 to giri vao bo diéu khién hé
thong ABS. Luc nay, bo diéu khién hé théng ABS
s& xir Iy thong tin tir tin hiéu truyén dén roi gui tin
hiéu dén bo chap hanh phanh.
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Hinh 2 So d6 b diéu khién trong hé théng ABS
Hé théng ABS nhan tin hiéu toc do chuyén
dong cua 6 to thong qua cam bién gia toc va toc do
clia cac banh xe thong qua cam bién van tdc goc
banh xe. Khi d6, hé théng sé& xir Iy do truot twong
dbi cua 4 banh xe theo cong thuc:
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r0i truyén tin hi¢u do truot twong ddi vao bo
diéu khién. Tuy thudc vao bd diéu khién dé 1a
Bang-Bang hodc PID Controller... s€ c6 tin hiéu
dau ra khac nhau, va tin hi¢u dau ra d6 sé truyén
dén bo chap hanh phanh.
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Hinh 3 So d6 chap hanh phanh

Bo diéu khién xir Iy théng tin va truyén dén bo
chap hanh phanh, di qua Demux chia tin hiéu ra
cho mdi banh xe theo tht ty 1an luot 12 banh xe
trudc — trai, trude phai, sau — trai va sau — phai. Dé
ri, tin hiéu 4y nhan véi ap suit phanh tai xylanh
chinh, truyén qua Transfer Fen r6i truyén ra va
diéu khién ap suét phanh tai mdi banh xe dé thuc
hién phanh. Transfer Fcn 1a ham tmyén, thé hién
do tré cua hé théng thuy luc khi phanh hoac do la
d6 tré co khi cua solenoid trong hé thong phanh.

2.1.2. M6 phong hé thong ABS trén Carsim

Chon loai xe dé m6 phong 1a B-Class Hatchback
¢6 cau trude chi dong véi thong sé xe duoc diéu
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chinh lai thanh thong s6 ciia xe Toyota Vios 2016
1.5E (MT) khdi luong than xe 1a 1068 kg, chiéu
dai co so 1a 2500 mm, chiéu rong co so 1a 1700
mm. Cong suét, cép $6, ti sb truyén, loai lép,...
da diéu chinh x4p xi theo thong sb ciia xe Toyota
Vios 2016 1.5E (MT) véi sai s6 khong qua 16n.
Tac gia chon ra 3 trudng hop thuong gip nhat dé
mo phong.

2.1.2.1 Truong hop xe chay trén dwong thang
hé sé6 bam cao
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Hinh 4 Thiét lap ap suét Rhanh xe chay
trén duong thang hé s6 bam cao

2.1.2.2 Truong hop xe chay trén dwong thang
hé s6 bam thap

Twong tu nhu truong hop trén, thiét 1ap 6 to
chuyén dong trén dudng véi van toc ban dau 13 65
km/h va thiét 1ap tai xé dap phanh & gidy thir 5 dén
gidy thr 5.1 thi 4p suat xylanh chinh 13 15 Mpa.

Loai duong tuong ty nhu truong hop trén
nhung hé sé bam & trudng hop nay 1 0.5.

2.1.2.3 Truong hop xe vdo cua 6 toc dg cao

Thiét 1ap 6 t6 chuyén dong trén duong véi van
téc ban dau 1a 120 km/h, 6 t6 da di dugc quing
duong 150m trude khi ta bat dau video va thiét 1ap
tai xé dap phanh & gidy thir 5 dén gidy tha 5.1 thi
ap suat xylanh chinh 1a 15 Mpa.

2.1.2.4 Dénh gid két qua mé phong hé thong ABS

Sau khi cho xe chay véi b diéu khién ABS va
xe phanh khong c6 ABS, ta c6 dugc su so sanh:
Quing duong phanh, ap suat phanh, toc d6 xe va
banh xe trong qué trinh phanh.

Ta so sanh trong cung mdt diéu kién 1am viéc
thi khi xe khong sir dung hé thong ABS voi xe sir
dung hé thong ABS. Vi ta xem khi phanh nhu vay
thi trudng hop nao tot hon.

Quang duong phanh

Trudong hop xe chay trén duong thang véi hé
sO bam cao
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Hinh 5 D6 thi quang duong phanh truong hop
hé s bam cao

Duya vao do thi thé hién quing duong phanh,
ta thiy xe khong c6 ABS ¢ quing dudong phanh
dai hon xe c6 trang bi hé théng ABS. Xe c6 su
dung ABS dimg tai thoi diém 7.2 gidy trong khi
xe khong c6 ABS thi tai thoi diém 7.4 gidy. Do xe
khong c6 hé théng ABS khi phanh dot ngot s& bi
b6 cting phanh dan dén xe bi truot 1ét.

Truong hop xe chay trén duong thang véi hé
s6 bam thap
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Hinh 6 Do thi quang duong phanh
truong hop hé s6 bam thap

2.2. Thue nghiém va danh gia két qua

Sau khi lap dit hoan thanh mé hinh dé danh
gia duoc hiéu qua va giao tiép véi cac thiét bi do
kiém d3 tién hanh cac thuc nghi¢m. N§i dung thuc
nghi¢m da do dugc xung va di¢n trd cuia cac cam
bién banh xe, kich hoat dugc motor bom dau, kich
hoat dugc cac van dién tir dong mo, bat tat cac dén
bao, doc dugc cac ma 10i.

* Két qua thuc nghiém do bang may do xung
va may G- Scan2 ctia cac cam bién trén mé hinh:

Thuc nghiém do tin hidu cam bién toc do cac
banh xe trén may tinh co cai dit phan mém do
xung OSILLOSCOPE.

- Man hinh may do xung thé hién xung AC ciia
cam bién toc do cac banh xe. Tin hi€¢u cho thay cam
bién toc dd hoat dong t6t, xung déu khong bi 10i.
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Hinh 7. Xung AC cua cam bién toc d¢ banh xe
phia trudc bén phai
- Chiéu cao xung thay doi tuong tng theo tdc
dd banh, xung cang cao thi dién ap phat ra cang
16n tuong tmg méat do xung cang day.
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Hinh 8. Xung AC cua cam bién toc d6 banh xe
phia sau bén trai
- Dir liéu ctia hé thong khi két ndi voi may G- Scan2:
Thong tin dit liéu cta hé thong hién thi khi két
nbi véi may G-Scan2. Sir dung thiét bi nay gitp
ngudi hoc co thé kiém tra, doc 15i hé théng, 6 thé
xem duogc dir li¢u dong cua hé¢ théng, kich hoat co
ciu chép hanh, ...
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Hinh 9. Dt liéu ctia hé thong khi két ndi véi G- Scan2
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1. KET LUAN

Bai viét da thé hién su nghién ctru vé ciu tao,
nguyén 1y hoat dong ciia hé théng phanh khan
cip. Trong qué trinh nghién ctru va thuc nghiém
cho thay hé théng hoan toan phu hop dé phuc vu
cho vi¢c giang day tai nha truong, moé hinh truc
quan sinh dong gitp ngudi hoc dé tiép thu hon.

M5 hinh da két ndi duoc véi may tinh 6 cai dat

phan mém do xung OSILLOSCOPE va may G-
Scan2

Thuc hién do kiém, xem duoc tin hiéu cac cam
bién bang may tinh co cai dit phan mém do xung
OSILLOSCORPE, kich hoat duoc cac van dién tir cia
b6 chép hanh, tit- md dugce céc dén béo bang may G
-Scan 2. Nhu vy, thue nghiém chinh xac vé mat ky
thuat, tinh thuc tién va pham vi str dung cia mo hinh.
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