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THIET KE, CHE TAO THIET BI XAC PINH QUANG PUONG VA
TINH ON PINH HUONG KHI PHANH
Design and Manufacture of Equipment for Determining Distance and

Directional Stability During Braking

Phung Pirc Hai Anh'", Pham Dinh Manh?

Tom tit:

Cung v6i sy phét trién nén kinh té, 6t0 ngay cang
c¢6 vai trd quan trong trong van chuyén trén toan
cau. Céac nha ché tao 6 t6 ngy cang chi trong dén
tinh ning an toan trong luu thong, van chuyén va
do d6 hiéu qua phanh 13 yéu t6 quan trong dugc cac
nha nghién ciru quan tdm nhét. Trong bai viét nay
tac gia nghién ciru, ché tao va xay dung quy trinh
thir nghiém thiét bj nham danh gia hiéu qua phanh
va do 1éch hudéng khi phanh 6 t6 trén duong. Bai
viét co ¥ nghia khoa hoc va thyuc tién ddi véi viée
nghién ctru ché tao mot thiét bi dé do quing duong
phanh va danh gia tinh 6n dinh hudng cia xe 6 t6
khi phanh nhim x4c dinh hiu qua phanh va dam
bao an toan chuyén dong ciia xe 6 to trén duong.
Tir khoa: Hi¢u qua phanh, Thiét bi thi nghi¢m, HE
thong phanh.

Abstract:

Along with economic development, cars play an
increasingly important role in global transportation.
Automobile manufacturers are  increasingly
focusing on safety features in traffic and
transportation, and therefore braking efficiency is
the important factor that researchers are most
concerned about. In this article, the author develops
a testing process and designs and manufactures
equipment to evaluate the effectiveness of car
brakes on the road. The article has scientific and
practical significance for the research and
development of braking systems for domestic
automobile = manufacturing and  assembling
enterprises to determine braking effectiveness and

Article history:
Received: 24/6/2024
Accepted: 20/9/2024
Published: 01/10/2024

Authors’ affiliations:

! Truong Dai hoc Sao Do, Hai Duong, Viét Nam

2 Trudng Dai hoc Thanh Pong, Hai Duong, Viét Nam

* Dia chi e-mail tac gia lién hé: haianh66666@gmail.com
* 86 dién thoai tac gia lién hé: +84 904188183

ensure safe movement of cars. on the road.
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Traffic safety.

I. PAT VANDE

Trong nhimg nim gan dy, do nhu cau xi hoi
ngay cang tang cao, kéo theo moi hoat dong trong
doi song xa hoi déu phét trién theo xu hudng hién
dai hoéa nén doi hdi phai cd nhitng phuong tién
hién dai phuc vu cho con ngudi. Do d6 song song
v6i sy phat trién cua moi nganh nghé thi cong
nghé 6to ciing c6 sy thay doi kha 16n. Otd dan dan
dap tng duogc vé cac mat tién nghi, kinh té, giam
thiéu 6 nhiém moéi trudng, ... trong d6 van dé an
toan dugc dat 1én hang dau.

Cung v&i sy phat trién cta nganh cong nghiép
6t0 va k¥ thuat dién tr thi tit ca cac hé thong trén
6td noi chung va hé théng phanh néi riéng ngay
dugc hoan thién hon, chit lugng hon va téi wu
hon.

Trén cac xe 0td tai hién nay thuong dung hé
thong phanh khi dan dong nhiéu dong nham ting
mtrc d6 an toan hi€u qua cho xe. Cac hé théng
phanh c6 trang bi bo chdng him cimg banh xe khi
phanh dugc sir dung rong ri. Viéc thiét ké ché tao
mot thiét bi kiém tra quing dudng phanh va 6n
dinh huéng nham danh gia hiéu suit cua hé thong
phanh va gop phin vao viéc cai thién cac tiéu
chudn an toan, giam thiéu nguy co tai nan giao
thong.

II. POITUONG VA PHUONG PHAP NGHIEN
cuu

A.  Doi twong nghién ciru

- P6i tugng nghién ciru: Tac dong cua hé thong
phanh va tinh 6n dinh huéng ciia xe 6 t6 khi
phanh trén duong.

- X4y dung quy trinh sit dung thiét bi thu
nghiém hiéu qua phanh va 6n dinh huéng ciia xe 6
to [1], [2].
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B. Phwong phap danh gia qudang duong phanh

Quing duong phanh 13 quing duong 6t6 chuyén
dong ké tir khi nguoi 14i bat dau dap 1én ban dap
chan phanh cho dén khi 6t6 ding han. Dé xac
dinh duoc quing dudng phanh nay can phai danh
dau duoc vi tri cia 6t6 Gmg voi luc nguoi 14i bét
dau dap chan 1én ban dap phanh [4].

Voi phun dién tir lam viéc trén nguyén ly phun
chat long (dau diesel). Nguyén 1y phun bing chat
16ng c6 ap sudt phun cao va quan tinh cta co ciu
16n cho nén dd chinh xac cao. Diém danh diu trén
dudng 1a dau diesel tuong ddi rd nét.

Thing
nhién liéu

Hinh 1. So d0 téng quan hé théng phun diu danh gi4 hidu qua phanh

Khi nguoi 1ai tac dong vao ban dap phanh tin
hiéu dién tir ban dap chan phanh gt t&i voi phun,
dong dién di vao dau cdm day cua voi phun, tir
hoa cudn day role, 161 tir d-ugc hat [én mé b¢ van,
dau dugc bom tir thung qua dudng 6ng dan tdi cac
voi phun di vao ctra nap qua I—uéi loc chui vao bé
van va phun ra 6 miéng phun. Miéng phun dugc
thiét ké rat dac biét, dau phai thoat ra qua 15 tiép
tuyén nho tao thanh chuyén dong phun xubng
duong. Nho thé danh diu duoc chinh xé4c vi tri
phun ( tirc 1 cua xe) & thoi diém bit dau phanh.
Khoang cach do6 duogc tir vi tri danh diu trén mat
duong dén vi tri cia voi phun & cudi qua trinh
phanh lac xe dyng han s& cho ta quing dudng
phanh. Viéc lip ddt voi phun phai chic chén,
chinh xéc, dau voi phun cang sat mat duong thi do
chinh x4c cang cao [3], [5].

C. Nghién ciru va lap dat thiét bi

Lap dit voi phun dién ti: Dé xac dinh dugc
quing dudng phanh va do léch hudng chuyén
dong co nhiéu cach bd tri vi tri lép dat voi phun,
lap dit 2 voi phun chéo nhau & phia trudc va sau
xe nhu hinh v¢.

Vi phun
trudc

Vi phun o ®
sau -

Hinh 2. Vi tri lip dt voi phun

Viée bb tri voi phun theo hinh 2 cic dudng dng
s& bat chéo qua gm xe c6 thé bi anh hudng boi
truc cac dang va vét dau c6 thé bi banh xe d¢ 1én
lam dnh hudng dén qua trinh do va kiém tra quing
dudng phanh xe ciing nhu d6 1éch huéng chuyén
dong cua xe khi phanh.

Néu b tri lap ddt 2 voi phun cung phia trugc
dau xe hay cung phia sau xe nhu hinh v& 3 thi
khong xac dinh dugc goc xoay than xe 16n nhit
cua xe.

w Al

phun
\Q

Hinh 3. Vi tri ldp dat voi phun

Sau khi nghién ctru tién hanh lp dat voi phun
nhu hinh vé.

Hinh 4. Vi tri ldp d4t voi phun phia trudc va sau xe.

Bo diéu ap: Co tac dung duy tri va diéu chinh
4p xuét dén cac voi phun, khi bom nhién liéu lam
vi€c tao mot ap sudt trong hé théng, khi ap Sudt
vuot qua ap sudt tiéu chuén thi 10 xo (6) bi ép lai
mang van (3) m& nhién liéu qua dudng (2) vé
thung 1am cho ap suat ludn 6n dinh trén duong
ong.

Khi bom nhién liéu khong lam viéc, ap Sudt
trong mach giam 16 xo ép mang van doéng duong
vé giit ap sut trong dudng 6ng gitip voi phun ludén
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c6 mot &p suat 6n dinh khi phun.
Buomg hoi

}

\

Pudng nhién lidu vao
Hinh 5. B6 diéu 4p

Bom nhién li¢u: Bom dat trong thung nhién
liéu, thung nhién liéu duwoc dat chic chin trong
cabin cta ngudi 1a. Khi ngudi lai chuén bi dap
phanh & téc d6 can thir thi s& bat cong tac dong
dién tir 4c quy dén bom lam cho bom hoat dong
nhién li€u dugc hut tir thung nhién li€u qua cac
dudng ong toi truc sin ¢ voi phun. Khi 6 tin hiéu
dién tir ban dap chan phanh tin hi€u g téi voi
phun s€ nang kim, phun nhién li¢u dugc phun ra &
dau voi phun danh dau quang duong phanh xe.

D. Xdy dung quy trinh thir nghiém

Muc dich:

Thi nghiém do qua trinh phanh cua xe dugc
thuc hién dé danh gia chat luong phanh cia xe
thong qua quang dudng phanh va 6n dinh sau khi
phanh.

Piéu kién thi nghiém:

Thi nghiém do qua trinh phanh cua xe dugc
thue hién dé danh gia chét lugng phanh cua xe
trong bai toan kiém nghiém khi thiét ké, cai tién
thay thé hé théng hodc mot trong cac cum cua hé
thng phanh xe hoic trong khuon khd ndi dung thi
nghiém mén hoc 1y thuyét xe.

Co cdu phanh cac banh xe dugc can chinh sao
cho dat hiéu qua nhu nhau dé xe it anh hudng boi
do truot, quay ngang.

Thi nghiém do qua trinh phanh ctia xe phai thuc
hién nhiéu 1an (khéng nhé hon 03 1an), sau d6 liy
két qua trung binh.

Thi nghiém duoc tién hanh trong diéu kién thoi
tiét khong mua, khong c6 gid hodc gio nhe, thuc
hién trén dudng t6t, thang, duong dong nhit, bang
phang va nam ngang. Xe thi nghiém phai & trong
tinh trang k¥ thuat t6t.

Lai xe phai 1a nguoi co trinh do tay nghé cao,
nhiéu kinh nghiém.

Trong qua trinh thi nghiém phai c6 02 thanh
vién 1am cong tac bao vé (dau va cudi hanh trinh
thir nghiém).

Céc phwong tién va thiét bi do:

Phuong tién va thiét bi thi nghiém do qué trinh
phanh ctia xe 6 to bao gom:

+ Puong nhua hodc bé tong khd c6 hé s6 bam
0,6 phing dai 1000m.

+ 01 xe 6 t6 tai st dung phanh khi (khong c6 tai
trong hang hoa trén xe).

+ 01 thudc day do chiéu dai (loai 100 m).

+ 01 Thudc do goc.

+ 02 voi phun nhién ligu.

+ 01 bom nhién liéu (bom dién).

+01 dc qui 12V.

+ Van diéu ap.

+ Cac duong 6ng 16i.

Céac phuong tién va thiét bj do phai & trong
trang thai ky thuat tot, duoc hiéu chinh theo ding
yéu cau ky thuat.

Noi dung thi nghiém:

- Xac dinh quang duong phanh.

- Xac dinh d¢ 1éch quy dao chuyén dong cua xe
6 t6 khi phanh.

Quy trinh do:

Trong khi thuc hién thi nghiém ngoai 02 nhan
vién bao vé va cac thanh vién quan sat can 01 can
bd do, 01 trg 1y do va 01 14i xe, cac thanh vién nay
thuc hién theo qui trinh do sau:

Buge 1: Chuén bi, khao sat duong thi nghiém.
Pua xe vao vi tri xuat phat.

Nguoi thuc hién: Lai xe, can bd do.

Yéu céu thuc hién: Poan dudng théng, chét
lugng bam tot, dai khoang 1000m, mit duong
phing, dong nhét, khéng co véat can, khong
nghiéng ngang.

Budc 2: Lip dat thiét bi do

Nguoi thuc hién: Lai xe, trg Iy do, can bd do.

Yéu cau thuc hién: Lip voi phun phia dau va
cubi xe qua bo dd ga, 1ap voi phun vudng goc so
v6i mat duong voi chiéu cao cho phép 30 mm.
Hiéu chinh vuéng goc bang thudc do goc. Lip
dung cac day ngudn va day tin hiéu vao voi phun

Nbi 4c qui v6i bom nhién liéu theo dung cuc
tinh. N6i dung so d6 huéng dan.

Budc 3: Hudéng dan 14i xe thuc hién cong viéc
trong qua trinh do

Nguoi thuc hién: Lai xe, can bd do.

Yéu cau thuc hién: Lai xe phai tudn thu dung
dong tac do can by do hudng dan néu ra.

Budc 4: Khéi dong dong co

Yéu cu thyc hién: Pong co hoat dong on dinh.

Budc 5: Tién hanh thi nghiém khoi hanh va
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tang toc xe.

Nguoi thuc hién: Lai xe, can bd do.

Yéu cau thyc hién: Lai xe nhanh chéng ting toc
sao cho nhanh nhét dé dat toc do yéu cau.

Budc 6: Tién hanh thi nghiém Phanh xe cép toc

Nguoi thuc hién: Lai xe, can bd do.

Yéu cdu thyc hién: Khi can bo do thong bao
phanh, l4i xe nhanh chong phanh xe dut khoat,
cht y céc biéu hién mét an toan.

Budc 7: Ghi két qua thi nghiém

Nguoi thuc hién: Lai xe, can bd do.

Yéu cau thuc hién: Khi xe dung hén tién hanh
kiém tra quing duong phanh va do léch. CB bao
hiéu cho 14i xe dwa xe vé vi tri xuat phat dé do
tiép hodc két thuc thi nghiém.

Budc 8: Két thic thi nghiém.

Ngudi thue hién: Lai xe, trg 1y do, can b do.

Yéu cau thuc hién: Sau khi dua xe vao vi tri an
toan, tit dong co va kéo phanh tay.

Ghi chu: Cac 1an do sau s& 1ap lai cac budce 5, 6,
7vas.

[II. KET QUA VA THAO LUAN

Thiét bi kiém tra quing dudng phanh va do léch
huéng chuyén dong khi phanh dugc lip dat trén
xe tai ben 3,5 tdn nhan hiéu Chién Thing bién sd
34L 8500 vao ngay 15/03/2024 va dugc lip dit
trén xe tai Ctru Long 3,5 tin mang bién s 34L
1428 vao ngay 18/03/2024 tai khu d6 thi H5 mat
Son dé thir nghiém danh ddu xac dinh quing
duong phanh va do 1éch hudng chuyén dong cua
xe khi phanh. Xe thtr & ché do thir “O” khi cac co
céu phanh con ngudi [6].

Trén hinh 6 thé hién vét dau danh déu quing
dudng phanh cua thiét bi ¢ téc d6 10km/h, do thir
& tbe do cao hon vét dau dai khong thé hién hét
duogc trong hinh anh.

R

A
P

ﬂr‘#’“‘w

cgf

Hinh 6. Vach diu danh déu quing dudng phanh cta xe & tbc do
10km/h

Thyc nghiém dugce thye hién 03 lan trén xe tai
Ctru Long bién s6 34L 1428 véi toc do 30 km/h,
40 km/h, 50 km/h & ché d¢ thir “O”, tmg véi két
qua ghi ¢ bang 1.

Qua cac lan thi nghiém thr phanh & cac téc do
khac nhau céac voi phun déu tao ra cac vét danh
dau quing duong phanh r& nét, khong dit doan,
khong bi nhoe, khong bi md hay bay hoi sau 10
phut. Khi tbc do cao thi quing duong phanh s&
16n, cu thé khi & van téc 30 km/h thi quing duong
phanh trung binh 1a 8,4 m, & 40 km/h thi quang
duong phanh trung binh 1a 16,3 m va 50 km.h thi
quing duong phanh 1a 22,2 m. Thong qua két qua
thi nghiém nay s& gitp nguoi lai xe ¢6 thé hinh
dung ra quang dudng ma xe s€ dung lai sau khi
phanh, giit khoang cach an toan gilra cac xe trong
qua trinh di chuyén.

Bing 1. Két qua thi nghiém & vin téc thir 30km/h.

Lin | Lin | Lan | Giatri
1 2 3 TB
Van tbc thir & 30km/h
Quéng dudng phanh (m) 8,0 8,5 8,8 8,4
D6 léch bén 5 6 6 5,6
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Van tbc thir & 40km/h
Quang duong phanh (m) 16,5 16,2 16,3 16,3
Do léch bén 6 5,5 6 5,8

Van tbc thir & 50km/h

Quéng duong phanh (m) 22,5 | 218 | 223 222
D6 léch bén 7 6 6,5 7
IV. KET LUAN

Nhu vay nhom tac gia da thiét ké ché tao duogc
thiét bi do quing duong phanh va do léch hudng
chuyén dong cua xe khi phanh, xdy dung duoc
quy trinh do tir d6 da tién hanh cac thi nghiém xac
dinh quang duong phanh va dd léch hudng khi
phanh cua xe 6t6 tai. Thong qua két qua cua thi
nghiém s& gitp thu thap dir liu chi tiét vé hiéu
suat phanh va tinh 6n dinh huéng, tir 46 gop phan
vao viéc t6i wu hoéa hé thdng phanh va ning cao
c4c tiéu chuén an toan giao thong thiét bi nay giup
xac dinh hiéu qua phanh xe 6 t6 va 6n dinh huéng
& céc toc d6 30, 40, 50 km/h.
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