CONG NGHE

XAY DUNG MO HINH MO PHONG VA KHAO SAT THONG SO
TRANG THAI LAM VIEC CUA HE THONG PHANH THUY LUC
O TRO' LUC CHAN KHONG BANG PHAN MEM ANSYS

WORKBENCH

BUILD A SIMULATION MODEL AND SURVEY THE WORKING STATUS PARAMETERS OF HYDRAULIC BRAKE
SYSTEMS WITH VACUUM SUPPORT WITH ANSYS WORKBENCH SOFTWARE

TOM TAT

Xay dung m hinh md phdng va khao sat cac thdng s trang thdi lam viéc cla
hé thong phanh thay luc la van dé nghién ctiu khdng con xa la doi véi cac hoat dong
nghién c(tu, phét trién 0 t6 ndi riéng va nganh dng nghé 0 to néi chung. Nghién citu
xdy dung md hinh m phong va khao sét thdng s6 trang thdi lam viéc ca hé théng
phanh thuy luc c6 trg luc chén khdng bang phan mém ANSYS WORKBENCH trén xe
tham khéo la Toyota Vios 2010, nhom nghién cGu dua ra cdi nhin chung nhét vé céc
thdng s6 trang thai lam viéc cla mgt hé thong phanh thiy luc cd trg luc chan khong
bang céch ting dung cac phan mém dugc chon st dung, tir d6 ¢6 thé 1am nén méng
cho nhiing budc tiép theo; két qud md phdng d6i chiéu vdi két qua thuc nghiém,
dua ra cac khuyén nghi vé ki thudt va cong nghé cho linh vuic ché tao phu tlng va
khai thac ky thuat hé thong phanh dau.

Tirkhda: Phanh thiy luc, chdn khdng, ché tao.

Building a model to simulate and survey the working status parameters of
the hydraulic braking system is a research issue that is no stranger to automotive
research and development activities in particular and the automotive industry in
general. Research on building simulation models and surveying the working
status parameters of hydraulic braking system with vacuum power by ANSYS
WORKBENCH software on the reference vehicle is Toyota Vios 2010, the team
gives the most general view of the working status parameters of a vacuum-
assisted hydraulic braking system by applying the software selected for use,
which in turn can serve as the foundation for the next steps; the simulation
results are compared with the experimental results, making technical and
technological recommendations for the field of parts manufacturing and
technical exploitation of oil brake systems.

Keywords: Hydraulic brakes, vacuum, fabrication.
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1.GIGI THIEU

Phan mém ANSYS WORKBENCH la phan mém da dugc
st dung kha nhiéu trong linh vuc tinh todn va mé phdng
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cac théng s6, trang thai trong nganh O t6. Ansys chinh Ia
mot cong cu dac luc cho qua trinh nghién cdu gidp du
doan dugc chinh xac hién tugng sé xady ra véi nhing gid
thiét c6 trudc va khao sat nhimng van dé ton tai ma khong
can phai xay dung moé hinh thuc té. Viéc nay gitp tiét kiém
dugc rat nhiéu thai gian va chi phi. Chinh vi vay nghién ctu
Iua chon ting dung ANSYS WORKBENCH 13 c6ng cu dé thuc
hién nghién ctu cac théng s6 trang thai lam viéc ctia hé
thong phanh thuy luc c6 trg luc chan khong véi xe dugc
chon la TOYOTA VIOS 2010.

2.COSOLY THUYET

Nghién ctu dua trén cg s@ ly thuyét vé hé thong phanh
thay luc trén xe 6 t6 du lich bao gém cau tao, théng sé kich
thudc cac két cau, chi tiét, nguyén ly hoat déng va cac
thong s6 trang thai trong qua trinh hoat déng clia hé
théng, ti d6 xdy dung phuong phap nghién ciu dya trén
thiét 1ap bai toan mé hinh tinh toan dong luc hoc dan déng
thay luc cum t8ng phanh trén xe dugc chon la Toyota Vios
2010. Tinh toan két qua cac thong sé trang thai lam viéc
cla hé théng dua trén phan mém Ansys Workbench va
cudi cung 1a kiém nghiém, so sanh két qua tinh toan vdi
diéu kién, két qua thong sé trang thai lam viéc thuc té trén
mo6 hinh thi nghiém hé théng phanh thuy luc c6 trg luc
chan khéng tai phong thi nghiém.

Dé& bét dau bat ci mét bai toan nao cling phai trdi qua
cac budc nhap dir lieu dau vao, bat dau tinh toan va két
xuat di lieu dau ra. DG liéu dau vao & day ma Ansys
Workbench cu thé Ia méi truding tinh toan Ansys Fluent yéu
cau chinh la cac théong s6 nhu:

e M6 hinh 3D dugc chon dé tinh toan;

e Loai dong chay, cac luc, 4p suat tac dong vao dong
chay chat long (dau phanh);

e Thong s6 loai vat liéu clia chat long la dau phanh;
¢ Phucng phéap dugc chon dé tinh toan trong phan mém.
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Tat ca cac diéu kién dau vao da dugc thuc hién tinh toan
va giai thich chi tiét, budc kho khan nhat chinh 1a tao mé
hinh 3D véi d6 chinh xac vé cac thong so kich thudc, vi do
sai s6 trong khau thiét 1ap moé hinh 3D sé anh hudng rat 16n
dén d6 chinh xac ctia két qua bai toan dua ra.

Xay dung phuong phap nghién ctu dua trén thiét lap
bai toan mé hinh tinh toan déng luc hoc dan dong thuy luc
cum téng phanh.
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Hinh 1. M6 hinh mot phan t& dan hdi tinh toan DLHDD hé thdng phanh thay
luc trén xe Toyota Vios 2010

M6 hinh mét phan td dan hoéi tinh toan dong luc hoc
dan déng thuy luc hé théng phanh thay luc trén xe 6 té
dugc xay dung dua trén cau tao clia hé théng phanh dan
déng thay luc nhu trén s6 d6 mo hinh, véi diém xuat phat
cla dong chay dau la ti xylanh phanh chinh cho dén cac
xylanh phanh tai banh xe.

Trén sg do, xét doan mach Y,-Y,;:
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VGi: {;: Hé s6 can cuc bo;

k.: H& s6 ma sat dudng 6ng dan;

Khéi lugng riéng cla chat 1dng cong tac, [kg/m?]
v: D6 nhét dong hoc clia chat 16ng céng tac, [m/s?]
+ Phuong trinh can bang luu lugng:

Q,=Q,+Qyy

Hay con dugc viét:
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+ Phuong trinh chuyén déng cla piston xylanh chap
hanh:

d’z dz

dz
mtdFJrkb p +P, +P., sgna—sz2 =0

Véi:

m.g: khéi lugng cla cac phan ti chuyén dong quy vé
piston xylanh phanh banh xe

k,: Hé s6 ma sat nhét

P..: Luc ma sat kho

Bo qua quan tinh clia céc chi ti€t ddng va luc ma sat, khi
dé biéu thic c6 dang:

P, =p.F, 3)

Tuang tu véi dong dan déng ra cac co cdu phanh banh
xe sau, doan Y';- Y',:

+Phuang trinh vi phan mé ta chuyén dong dong chat
l1dng:
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+ Phuong trinh can bang luu lugng:

Q,=Q,+Qyq
Hay con dugc viét:
dy’ dz, . dp'
Fl.d—tIZFZ.E +V l'q)(P'l)'d_tl (5)

+ Phuong trinh chuyén dong cla piston xylanh chap
hanh:
d’z' | dz' dz' |
tdF+kbE+PZ. +Pmssgna—p ,F,=0
Bo qua quan tinh clia céac chi tiét ddng va luc ma sat, khi
d6 biéu thic c6 dang:

P, =p%F (6)

Vay hé phuong trinh vi phan mé ta DLHDD hé théng
phanh thuiy luc trén xe Toyota Vios 2010 bao gém céac
phuong trinh (1),(2),(3),(4),(5),(6).

Gidi cac phuaong trinh vi phan nay dé cé thé xac dinh
cac thong s6 su thay d6i ap suat, van téc chat 1dng trong
dan déng.

3. KET QUA NGHIEN CUU - MO PHONG - TiNH TOAN

Coéng viéc md phdng 3D cum xylanh phanh chinh thay
luc trén xe Toyota Vios 2010 dugc thuc hién bang trén phan
mém SolidWork, va duéi day la mét s6 md hinh 3D dugc
néu ra vi dugc st dung truc tiép trong qua trinh tinh toan:

m
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(a) M6 phéng 3D cum tong phanh va xylanh phanh chinh

¢) phanh trudc
Hinh 2. Hinh nh 3D ctia mdt s6 bo phan

Hinh 1a la két qua mo phong 3D xylanh phanh chinh va
phan dau chiém thé tich trong than xylanh phanh chinh
bao gém phan thé tich dau dén phanh phia trudc va phan
dau dén phanh phia sau dugc mé phdng & trang thai dap
phanh vira dat muc t6i da.

Sau khi da thiét lap cac diéu kién dau vao cho bai toan
thay luc trong moi trudng Ansys Fluent yéu cau thi ta thu
dugc cac két qua nhu sau:

¢ Dong dich chuyén ciia cac phan tit chat 1éng:
Hinh 2, 3 thé hién dong dich chuyén cla cac phan tu
chat long.

wnm
ATADEMIC

Hinh 3. Dong dich chuyén céc phan tit dau trong than xilanh dén phanh phia
trudc
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Hinh 4. Dong dich chuyén cac phan ti dau trong than xilanh dén phanh phia
sau

Hinh 2, 3 cho ta thdy su dich chuyén dong clia cac phan
t&r dau phanh trong xylanh phanh chinh ctia qua trinh dap
phanh, cac dong dau dich chuyén dugc miéu ta dudi dang
dai mau nhu trén biéu d6 dac trung cho mat d6 cac phan ti
dau dich chuyén, tu hai bi€u dé trén c6 thé giup ta c6 cai
nhin tryc quan nhat vé dau da dich chuyén nhu thé nao
trong qua trinh tac dung luc vao ban dap phanh.

e Dién bién ap suat:

Hinh 5. TruGng dp sudt phén bd tai cac vi tri trong dong chat Iong dén phanh
trudc

TU biéu d6 cho thdy ap sudt phan dau trong xylanh
phanh chinh dén xylanh phanh banh trudc dugc phan bé
dai tUr Max = 7,082e+06 Pa dén Min = 6,979e+06 Pa, dién
bién &p suat trong long chat 16ng dugc biéu thi béi ddi mau
tuang Ung v6i moi gia tri 4p sudt nhu trén hinh cho thay
trén thuc té van c6 hao hut gidm &p suat nhat dinh do tinh
chat dong chay khi &p suat dau dén xylanh phanh & banh
xe, cu thé & clia ra thi d6 hao hut bang:

PP
APM — tr.max tr.min ><1OO
Ptr.max
_ (7,082e+06)—(6,97%+06) «100~1,45%
7,082e+06

Vay c6 thé thay thuc té van c6 d6 hao hut ap suat va cu
thé trong bai toan 1a AP, ~1,45%. Tuy nhién, do chinh

ruoc
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xac cta AP nay con phu thudc vao rat nhiéu yéu té6 nhu:
diéu kién lam viéc, cac sai s6 mo6 hinh khi thiét lap mé
phdng mé phéng 3D cum téng phanh, cac théng s6 dau
vao trong qua trinh thiét lap trén phan phém tinh toén.

Hit

2aaSEERal
8

= rﬂ:".“"?‘;:":":“:"‘:‘*
g
3

z

% X
[ s 0e im E
w0 e0sm

Hinh 6. Trudng dp sudt phan b tai cac vi tri trong dong chat Ing dén phanh
sau

Tuong tuy ta cling cé dai ap suat phan bé clia phan dau
trong xylanh phanh chinh dén xylanh phanh béanh sau tu
Max = 7,217e+06 Pa cho dén Min = 7,100e+06 Pa va do hao
hut ap suat dau ti xylanh phanh chinh dén xylanh phanh
banh sau bang:

P —P

Apsau — _s.max s.min %100

s.max

_ (7,21 7e+06)-(7,100€+06)><1 00~1,62%
7,217e+06
Vay c6 thé thdy thuc té€ van cé do hao hut &p suat va cu

thé trong bai toan 1a AP_, ~1,62%.

4. KET LUAN

Bai bao trinh bay két qua mo6 phdng ciing nhu tinh toan
thong s6 trang thai lam viéc ctia hé théng phanh thay luc
¢6 trg lyc chan khong trén phan mém Ansys Workbench, ti
cac két qua tinh toan vé d6 hao hut ap suat sé dé xuat cac
giadi phap t6i uu han vé b tri cac co cau trong hé théng,
vat liéu,... dé lam gidm doé hao hut gitp hé thdng phanh cé
thé dat hiéu suat [am viéc t6t nhat.

Ansys Workbench la phan mém moé phong phan tich
thuc té&, vi vay dé phat huy dugc hét tinh nang cda phan
mém va ap dung dugc nhiéu vao thuc tién, thi can phai cé
nhiing trai nghiém ngoai thuc té, dé ti d6 c6 thé két noi
gilia thuc té va phan mém va két qua dua ra méi c6 do tin
cay cao.
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