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XAY DUNG MO HINH DONG LUC HOC HE THONG PHANH
DAN DONG THUY LUC CO TRQ LU’C CHAN KHONG

BUILDING THE MODEL OF A HYDRAULIC BRAKE SYSTEM WITH A
VACUUM AMPLIFIER

ThS. Hoang Anh Diing
Vién Ky thudt Co gidi Quan su

TOM TAT

Bai béo nay trinh bay vé mé hinh mé phong dong lwc hoc hé thong phanh dan déng thiy hee
6 tro- liee chan khéng trén xe GAZ66, theo mé hinh dan hoi véi sur tro gitip clia phdan mém Matlab-
Simulink. Trén co so'mo hinh da xay dung, khao sat sw anh hwong cua trang thai ky thudt cac phd‘n
tir hé rh(fng phanh (la(fu tro luc) doi véi chat luong lam viéc cua no, dira ra két ludn vé hir hong cua

hé thong, phuc vu cong tac chan doan ky thuat.

Tiur khéa: Chan doan; Mo hinh mo phong; Hé thong phanh dong thiy lhee ¢o tro liee chan

| khong.
ABSTRACT

This paper presents the model of dynamics simulation of the hvdraulic brake system with a
vacuum amplifier on the automobile Gaz-66 by an elastic model with the help of Matlab-Simulink
software. Based on the model developed, investigate the influence of the technical state of the

braking system components on the working quality, conclude on the failure of the system, serving

technical diagnostics.

Keywords: Technical diagnostics, the model of dvnamics simulation, the hvdraulic brake
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system with a vacuum amplifier.
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1. PAT VAN PE

Nghién ctru dong luc hoc hé théng
phanh dan dong thuy luc va khi nén da dugc
nghién ctru rong rai v4i nhiéu céng trinh khoa
hoc duoc cong bo. Tuy nhién, chua cé cong
trinh nao nghién ctru mot cach day du hé théng
phanh dan dong thuy luc trg luc chan khéng
didu khién bang 4p suat dau phanh trong xy
lanh phanh chinh. Vi thé, tac gia chon van dé
nghién ctru la “Nghién ctru xdy dung mé hinh
md phong dong luc hoc hé thong phanh din
dong thuy luc c6 trg luc chan khéng”. Poi
tuong nghién ciu cu thé duoc chon la xe 6 to
quan sy Gaz 66, mot loai xe 56 luong tuong
d6i 16n va duoc sir dung rong rdi trong quén
doi ta hién nay, st dung loai bau tro luc chéan
khong dang nghién ciru.

2. XAY DUNG MO HINH

M0 hinh hai phan tir dan hoi duoc chon
dé mo phong hé thong phanh thuy Iyc tro luc
chan khong. Trén hinh 1, thé hién mo hinh hai
phén tir dan hoi mé phong hé théng phanh din
dong thuy luc trg luc chin khong trén xe Gaz
66.

Trong khu6n kho bai bao nay chi thuc
hién mo phong véi dan dong phanh ra cau
trwde. Voi mé hinh vat 1y trén, ta nhan dugc
mo hmh toan hoc cua hé thong dan dong phanh
ra cau trude nhu sau:

* Dan dong ra cau trude [1;2];
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o 2
a, :ZpIL;—;a: = 55,09/%;

Trong do:

Hinh 1. M6 hinh hai phan tr dan hoi mo phong
dan dong phanh thiy lic tro lue chan khong trén
xe Gaz 66.

kopl 2F, Y
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* M6 phong cum trg luc chan khong:

Hinh 2. M6 hinh bau loc chan khong trén xe
Gaz 66 [3].

Tur so do trén ta thiét 1ap duoe mo hinh
toan hoc moé phong hoat dong cua bau tro luc
chan khong nhu sau:

- Khi luc tac dung trong xy lanh chinh
kyh
fo2

D1 < P1g = —— thi bau trg luc chua lam viée:

p:I:O
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0,5.105.fp, _ kqh
=2 2P0 T

fm1 Jp2
thi bau trg lye lam viée o ché d¢ tuy dong:
Fy1 _ PiJpz-fmz
o1  Jmihn

- Khi

Pr =

0,5.10%.fp2
fm1

luc dat gid tri cuc dai va khong tang thém ntra

Foa _ O,S.J.Clsfm:

Pt — E = ia

-Khi p, 2p,;, = thi luc trg

— Patpul

- H¢ s0 tro luc: Ky,
251

Mo phong bing Matlab — Simulink ta
thu duoc cac mo hinh sau:
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Hinh 3. M6 hinh mé phong dan déng phanh cau
triede trong Matlab-Simulink.
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Hinh 4. Mo hinh mé phong bau tro luc dan dong
phanh cau truée trong Matlab-Simulink.

Trén hinh 5, dua ra két qua so :%zinh
trong truong hop bau trg lyc hoat dong tot va
khi bau trg luc khong [am viée.

Hinh 5. Két qua tinh toan trong truong hop bau tro hue
lam viéc va khong lam viée trong Matlab-Simulink.

3. KET LUAN

T cac d thi két qua ta nhan thay, khi tac
dung mét lye 700N Ién ban dap phanh ap sudt
trong Xy lanh chinh tang dan Ién gi tri p. =710
N/, Khi do, ap suat 16n nhat trong xy Janh tang
Ién ap suat 1on nhat p,=14.25.10° N/m’. Hé s0 trg
luc dat gia tri cuc dai trong giai doan tuy dong
cua van dleu khién bau tro luc k,=5.37, 101 sau
do giam dan khi P, ‘*p =7,25. 10“ N/m?. Quang
ducmg phanh cua xe 6 to Gaz 66 1a 6,74 m, dam
bao cac yéu cau thir nghi¢m h¢ thong phanh theo
QCVNO09: 201 ]f'BGTVT vé loai xe ¢o trong tai
toan bo trén 3,5 tan (Sl<1 0 m).

Khi bau tro luc hong thi quang dudng
phanh cua xe 6 16 Gaz 66 1a 13,65 m, khong dam
bao dam bao cac yéu cau thir nghiém hé thono
phanh.

Tir nhimg két qua trén, ta thay rang hé
théng phanh thuy luc tro luc chan khong trén xe
Gaz 66 dam bao cho xe c6 thé hoat dong an toan
trén duong, giam duoc lue tac dung Ién ban dap
phanh, tao dugc su thudn tién va tin cdy khi su
dung. <
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