CONG NGHE

MO PHONG THANH ON DINH NGANG

SU DUNG DAU TU TRUONG MR

SIMULATE THE ANTI-ROLL BAR USING MAGNETORHEOLOGICAL FLUID

TOM TAT

Béo bdo dé cap tdi vén dé thiét ké thanh 6n dinh ngang st dung déu tit
truong MR va md phong cum dau tir trung MR véi viéc ting dung nguyén Iy hoat
dong ciing nhu cac tinh chét cda thiét bi phanh dau tir trugng MR. Thanh 6n dinh
ngang st dung dau tir truong MR mdi nay dugc thiét ké bang viéc thay thé hai
cum 6 d& cao su thanh hai cum dau tir trudng d€ ting mé men chdng lat trong
cac truong hop xe quay vong hay trudng hgp khan cdp. Do d6, nhém téc gia da
phén tich d& lua chon kich thudc va vét liéu ché tao cho cum dau tir trugng mét
cach t6i uu nhat phu hgp cho viéc gia cong va lap dat. Két qud md phong cho
thdy véi kich thudc gidi han, md men dugc b sung thém cho thanh 6n dinh budc
dau ciing da gidp gidm géc nghiéng than xe va ddm béo dugc tinh chuyén dong
clia xe.

Tir khéa: Thanh on dinh ngang, ddu tir trudng.

ABSTRACT

This paper deals with the issue of horizontal stability bar design using MR
magnetic field oil and simulating the MR magnetic field oil cluster with the
application of the operating principle as well as the properties of the MR
magnetic field oil brake device. magnetic field oil cluster to increase anti-tipping
torque in cases of car rotation or emergency. Therefore, the authors analyzed to
select the size and material for the magnetic field oil cluster in the most optimal
way suitable for machining and installation. The simulation results showed that
with the limited size, the extra torque for the initial stability bar also helped
reduce the angle of tilting the body and ensured the movement of the car.

Keywords: Anti-roll Bar, Magnetorheological Fluid.
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1. TONG QUAN NGHIEN CUU
1.1. Thanh én dinh ngang

Khi 6 t6 chuyén dong trén dudng khéng bang phéng
hay khi xe di vao nhiing doan dudng cua, xe thudng phai
chiu tai trong dao déng tU phia mat duong sinh ra. Nhiing
dao déng nay anh hudng xadu dén tudi tho cla xe va gay
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cam giac khong thoai mai cho ngudi ngéi trén xe. Cac két
qua nghién ctu cho thay néu con ngudi phai chiu dung lau
trong moi truding dao ddng thi s& mac nhiing can bénh vé
than kinh va nao.

Thanh 6n dinh ngang la mét bé phan trong hé théng
treo. Thanh 6n dinh ngang cé kha nang van xodn, gitp két
néi hai banh xe va phudc trén cuing mot truc. Néu moét bén
banh xe bi nén khi vao cua trong dé banh con lai gian ra
khoi than xe, thanh 8n dinh sé gitip phan bé luc tac ddng
va gidm dé nghiéng culia than xe theo phuong ngang.

C6 hai loai thanh 6n dinh ngang dang dugc st dung
trén cac dong xe la:

e Thanh &n dinh ngang bi déng.

e Thanh &n dinh ngang ch( déng.

Hinh 1. Thanh 6n dinh ngang bi déng

Hinh 2. Thanh 6n dinh ngang chii dong
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1.2. Dau tir trudng

D4u tU trudng 1a moét loai vat liéu théng minh véi su
thay déi do I6n ung sudt tir khéng dén cuc dai chi trong
mot vong vai phan nghin gidy 0 dudi tac dong cua tu
trudng bén ngoai. Bén canh dé, phanh dau ti trudng la
mot trong nhing thiét bi dang dugc nghién ctu va lng
dung réng rai nhat trong cac linh vuc nhu xe hoi, r6 bot
céng nghiép cling nhu trang thiét by té.

D4au tu trudng bao gom: cac hat tu tinh (chiém mét
phan nhé khéi lugng ti 20 - 45%) chat 1dng nén va cac chéat
phu gia. Téng hap cac thanh phan nay tao thanh mot hén
hgp dong nhat ma né quyét dinh dén (ng suat chdy déo
I6n nhat, pham vi nhiét d6 hoat déng, do ti tham... diéu
nay giai thich cho viéc c6 nhiéu loai luu chat MR khac nhau.

2. THIET KE THANH ON PINH NGANG SU DUNG DAU TU
TRUOGNG MR

L

Hinh 3. Thanh 6n dinh ngang st dung déu tir trung MR

Trong nghién cdu nay, nhém tac gid tap trung nghién
cliu co cdu phanh MR. Co cdu phanh MR véi kich thudc RxL
13 30x60mm dugc thiét ké vai bon cuc nam cham dién va
mot I16p dau dugc dat gilra cum rd to va stator dé tao ra mo
men I6n han. Trong thiét ké nay, stator dugc dat bén ngoai
va cum rd to dugc dat bén trong gobm cé cuc tlr, cudn day,
dém chaén tl, ranh then. M6 hinh 3D dugc thiét ké vai kich
thudc lua chon dé ti€n hanh mé phdng tir va danh gia két
qua.

Bang 1. Thong so thiét ké cum dau tir truong MR

Thiét ké Gia tri Donvi

Dong dién NI, i 100 A

Ban kinh stator 30 mm
DY day stator 2 mm
Chiéu dai clia phanh 60 mm
Do day I6p dau 0.5 mm
Do day clia ring 1 mm
Do day vong ngoai clia cuc 1.5 mm
Do day vong trong clia cuc 1.5 mm
Chiéu day cta cyc tir 10 mm
D4 day coil 4 mm
Chiéu dai coil 65 mm
D4 day ranh then 7.5 mm

Stator
Cufn day
Ranh then

Thanh 6n dinh ngang

Cuye nam cham dién

Diu tir trudmg MRF-140CG
Thanh chin tir

Vong chin diu

#0im

Hinh 4. M hinh 3D co cdu cum phanh dau MR

Pé dat dugc md men ham 18n nhét loai dau ti trudng
MRF-140CG v@i Uing suat chay déo I6n. Ca cau cum MR nay
dé xuat theo dang giéng co cdu phanh tang tréng do dé
mo men sinh ra do I6p dau tu trudng dugc tinh bang cong
thuc 0:

Tur = RlzvmfA tdA,, (M

Trong d6:

Rur la ban kinh trung binh cta 1&p dau

Theo mé hinh ly thuyét dan héi ctia Bingham, ting suat
trong 16p dau tu trudng ti trudng T dugc tinh theo céng
thuc:
du) du

T = Tysign (dy + nd—y ()

Trong d6:

T, la Uing sudt chay déo

3—; la ti s6 dong chay tuong déi

n la d6 nhaét déng hoc clia dau trong trudng hgp chua
chiu tdc dung cua tu trudng bén ngoai.

Véi khe chua dau c6 kich thudce tuong déi nho (g) téng
Uing sudt cat sinh ra bén trong I6p dau dugc tinh theo cong
thuc:

Rmrw
g

3)

T=T1T,+tT7

Trong d6:

w la van t6c gbc cla ro to trong co cau phanh

V6i két qua thuc nghiém cla Ung suat chady dau MRF-
140CG. Ta ¢6 thé tinh Ung sudt chdy cda chat 16ng bang
phuong phép lap dudng cong vuéng nho nhat.

T, = f(Hwr) = ko + kiHyr + ko Hipg + k3Hirg + koHyg
+ ksHyr

Trong do:

Hygr: Bugc tinh toan dua trén phan mém Ansoft
Maxwell

k;: Dugc tinh todn véi cac hé hé sau
k=119 0,61 -0,002 2,6%e-6 -7,52e-9 1,76e-11]
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Nhu vady m6 men dugc xac dinh bang cong thuc:

) 2oz _,
TMR = RMR TydAw + TRMR

(4)

VGi z la chiéu dai ctia I6p dau MRF, 4,, la tiét dién lam
viéc clia I6p dau
3. KET QUA MO PHONG TU TRUONG

M6 hinh mé phong dugc thiét lap va chay mé phong ti
trudng dé 18y két qua phuc vu cho viéc phan tich. Mat d6
dién trudng dugc cho trén hinh 5. Luc dién trudng cung
cap cho mé hinh la 100 vong-ampe va chiéu ctia dong dién
dugc cap khong giong nhau & hai coc nam cham dién lién
ké. K&t qua mat do dién trudng & dang vecto dugc cho
trong hinh Ung véi cac dudng suc tu tao thanh cac vong kin
va di vuéng géc vai cac I6p dau. Mau doé ung véi mat do
dién trudng cuc dai véi gia tri vao khodng 73,9kA/m

HIkA_per_meter]

7. 3920e+801
. 3. 9522e+001
. 2. 11514001
. 1. 125Be+B01
5. 2UEYE +DE0

3. 229504000
1.7267e+000

9. 2518=-881

| 4.9359e-801

2. 63590001

1. 411de-Ba1
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Hinh 5. Mt do dién truong ctia cum phanh dau tir truong MR

Hinh 6 thé hién gia tri két qud mdé phéng clia co cau
cum dau MR dudi dang d6 16n ctia mat dé dién trudng B
véi gia tri cuc dai la 2,13 tesla. Khu vuc mau dé la khu ma do
[6n mat dé dién truong dat cuc dai cing chinh [a khe hé
gilra cdc ma cuc.

Blteslal

2.1%87e
. : :
1
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3. DIDDe-2DY

Hinh 6. Cutng do tir trudng clia cum dau tir trudng MR
4. PHAN TiCH VA DANH GIA KET QUA

Vi kich thudc giGi han thi m6 men xoéan cuc dai sinh ra
clia cd cdu phanh méi nay dugc thé hién trong hinh 7. Véi
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nhing gia tri khac nhau cta lyc dién tu, mé men sinh ra tai
gia tri ca luc dién ti I6n nhat la 200 ampere-vong thi mé
men sinh ra 3 4,13Nm. D& danh giad mé men sinh ra két qua
sé dugc dua vao phan mém Matlab Simulink dé danh gia
gbc nghiéng than xe khi st dung thanh én dinh ngang s
dung dau tir trudng véi thanh 6n dinh ngang bi déng dang
dugc st dung.
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Hinh 7. Gid tri md men tai cac luc dién tir

Pé danh gia gia tri mé men sinh ra nhém nghién clu da
thié€t lap mot vai théng sé trén phan mém Matlab Simulink
dé tién hanh mé phéng. Gia st xe dang di trén dudng bang
phang véi van téc 60km/h thi gdp map mo banh bén trai
map md cao 5cm, banh bén phai cao 10cm. M6 men lua
chon cho qua trinh mo6 phong la 2,78 Nm tai luc dién tu la
100 ampere-vong. K&t qua mé phong nhu hinh 8.

Do thi mé phong goc nghiéng thin xe

Khang oo thanh on dinh
Co thanh an dinh

Thanh on dinh duoc cap momen | |

Goc nghiéng than xe (rad)

1.2 1.25 1‘:! 1"'.: ll'. 145 1.5
Théi giann(s)

Hinh 8. D4 thi md phdng gdc nghiéng than xe

Nhu vay ta cé thé thdy véi cac thong sé dau vao thi goc
nghiéng than xe P da gidm dugc 2,72% so véi thanh én
dinh ngang thong thudng. Tuong ducong géc nghiéng than
xe P gidm 0,04° so vGi géc nghiéng than xe ban dau
P = 1,7°. Ta c6 thé thay thanh én dinh ngang mdi nay da
gilp gidm dugc goc nghiéng than xe nhiéu han thanh én
dinh ngang bi déng.
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5.KET LUAN

Nghién cltu nay da dé ra mot thiét ké thanh 6n dinh
ngang mdi véi viéc Ung dung phanh tiU truong st dung
trén hé théng phanh vao thanh én dinh ngang trén xe.
Nghién ctu da chi ra kich thudc cum phanh dau tu trudng
phu hgp dé ung dung trén thanh. BDé dé dang trong viéc
bdo dudng cum phanh mét thanh 6n dinh ngang mdi véi
thiét ké 1ap rap lai bang bu I6ng dugc dé xuat.

Vi két qua mé phong thi goc nghiéng than xe giam di
2,72% so véi thanh 8n dinh ngang bi déng. Thi thanh 6n
dinh ngang mdéi cla nhém duaoc danh gia la cé tinh ng
dung dé 13p dat trén xe.
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