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toan cau (GCI)

Vietnam investment environment - View from global competitiveness indicator
GCI

Nguyén Thity Quynh, Ha Thi Kim Dung

Nghién ctru nhan tf:) énh huong dén hiéu qua 1am viéc ciia cong nhan gia cong
co khi & Cong ty C6 phan co khi k¥ thuat T&H Viét Nam
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Dang Thu Ha
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Dao Thu Ha, Nguyén Thi Kim Dung
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Using Google translate in teaching and learing activites for English-medium-
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khia canh tai chinh tai cdc doanh nghi¢p trén dia ban Tinh Nam Dinh
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Trdn Thi Nga
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BAN CONG NGHE MAY & THIET KE THOI TRANG
Xéc dinh sy thay ddi mtre do quan trong cua cac budc trong qui trinh lya chon
nha cung cap vai cia doanh nghi¢p may hang FOB
Determination changes in the importance of steps in the process to choose
fabric suppliers of FOB garment enterprises
Dé Thi Thiiy, Nguyén Vin Anh
Nghién ctru anh hudng cia thanh phan nguyén liéu téi ¢ am ctia vai dét thoi
van chéo
Study on the effects of material on the humidity of twill woven fabrics
Luwu Thi Tho, Nguyén Thi Mai
Anh hudng cia kiéu dét tGi mot sb tinh chat co 1y ctia vai dét kim dan ngang
tur sgi PA/Spandex
Effects of textile type on some physical properties of PA/Spandex fiber textile fabrics
Luu Thi Tho, Nguyén Thi Mai
Nghién ctru dinh mtrc chi trong may cong nghi¢p
Investigation on determination of the sewing thread consumption in garment industry
Nguyén Thi L¢, Pham Thi Huyén, Nguyén Thi Y Ngoc,
Nguyén Thi Mai Hoa, Nguyén Trong Tudn
Nghién ctru ddc diém nhén tric phan nguc nit sinh mién Bic Viét Nam
Investigation on anthropometric characteristics of girl-students breast in the
North of Vietnam
Lwu Thi Hong Nhung, Nguyén Nhit Trinh,
Ha Cong Minh Hoang, Nguyén Thi L¢
Nghién ctru thiét ké san pham 4o 16t nguc danh cho nit sinh vién do tudi 18 - 25
DPai hoc Cong nghi¢p Ha Noi
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Nghién ctru bd diéu khién truot cho hé thong lai Steer by wire
dién tir - thuy lue

Sliding mode control for electro - hydraulic Steer by wire system

TOM TAT

T khoa:

ABSTRACT
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Nguyén Xudn Tudn®*, Dinh Thi Thanh Huyén?, Nguyén Viin Bang?
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Véi su phat trién cia nganh cong nghiép 6 t6 va nganh cong nghiép dién tu,
hé thdng 1ai Steer by wire (SBW) 14 su thay thé cho hé thdng 1ai truyén thdng
trén xe 6 t6. Hé thong 1ai SBW dugc hiéu 1a hé thdng lai khong co truyén
dong co khi tir vanh tay lai dén banh xe dan huéng. Vanh tay lai chi dong vai
trd tao tin hiéu doi huéng chuyén dong. Viéc dan dong banh xe dan hudng
thuc hién ddi hudng chuyén dong do b phan chép hanh 1a dong co dién DC
thyc hién. Bai bao nghién ciru vé hé thong 1ai SBW véi hé thong lai tro luc
thuy luc trén xe 6 t6. M6 hinh dong luc hoc dugc xay dung cho bd chép hanh
dan hudng. Trong nghién ctru st dung bd diéu khién truot (SMC) cho bo chip
hanh dan hudng, két qua mé phong sir dung phin mém Matlab/Simulink cho
théy su chinh xdc ciia mo hinh dong lyc hoc voi sai s6 cua diu ra mo hinh va
mong mudn rat nho va su 6n dinh cta bd diéu khién nghién ctru.

Heé théng lai Steer by wire, hé théng ldi tro lyc thuy lyc, mo hinh dong luc
hoc hé théng steer by wire, diéu khién truot, Matlab/Simulink.

With the continuous development of vehicle and electronic industry, Steering
by Wire (SBW) is replacing the traditional steering device of vehicle. The Steer
By Wire system is a drive system with non - mechanical linkages between the
steering wheel and font wheel. The steering wheel rim only creates a signal to
change the direction of motion. The change direction of motion of font wheel
by DC electric motor. This paper aims to present of the SBW with integrated
hydraulic power steering (HPS) in commercial vehicle. Dynamic models are
built including for font wheel model. This study uses the sliding mode
controller (SMC) for the actuator, the simulation result using Matlab/Simulink
software shows the accuracy of the dynamic model with errors output and
desires of model is very small, and stability of the research controller.

Steer - by - wire, hydraulic power steering, SBW dynamic model, Sliding
mode control, Matlab/Simulink.
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1. TONG QUAN

Hé théng 1ai SBW duoc hiéu 1a hé thong lai khong cé truyén dong co khi tir vanh tay lai
dén banh xe dan huéng. Vanh tay lai chi dong vai trod tao tin hiéu doi hudng chuyén dong. Viéc
dan dong banh xe dan hudng thuc hién d6i huéng chuyén dong do bd phan chap hanh 1a dong co
dién DC thyc hién. Bai bao trinh bay phuong phap diéu khién trugt dé thiét ké bo didu khién cho
bd chip hanh din hudng trong hé théng 1ai SBW dién tir - thuy luc.

So @6 khéi hé théng 14i SBW dién tir - thity lyc nhu hinh 1 gdm c6: Cum vanh lai: Vanh
14i, cam bién gbdc, mo men lai, dong co dién DCM1; Bo phan chép hanh: Pong co dién DCM2,
co cau lai, tro luc thuy luc, hinh thang 14i va banh xe dan huéng; Bo diéu khién dién tr SBW: bd
diéu khién cam giac l4i va bo diéu khién chap hanh din hudng.

TT——7  vanhlai
tin higu vao ;
cam bién|
B

tin higu didu khidn |

didgu =
khién I

SBW tin hiéu vao \nach 0l
: Boéng co
khién BC M i"g

cam bién |

tin higu
diéu

khién

Bdng co

Mach diéul B
khién BC M2

Trg e
thiy e

Banh xe

banh xe

o

Cor céu lai

Hinh 1. So do khoi hé thong ldi steer by wire dién tir - thiy luc

Thay vi sir dung truc l4i dé truyén dong dén co ciu 1ai (hé thong 14i truyén théng), khi lai
xe quay vanh 1ai, hé théng sé& thiét 1ap tin hiéu goc danh lai, mé men danh 1ai lam tin hiéu dau
vao bo diéu khién, bo diéu khién sé& tinh toan cung cép dién &p cho dong co DCM2 va dugc tin
hiéu ra 1a géc quay dong co dién DCM2 va md men lam quay truc co cau lai qua co cau thanh
dan dong 1am quay banh xe dan hudng.

2. MO HINH PONG LUC HQC HE THONG LAI SBW PIEN TU - THUY LUC

Phuong phap xay dung mé hinh dong luc hoc hé théng 1ai SBW dién tir - thuy luc[1]:

- Trong nghién ciru trinh bay hai phuong phap phd bién dé xay dung mé hinh toan cho hé
dong luc hoc d6 1a phuong phuong trinh Lagrange loai 2 va nguyén 1y Dalambe dé chuyén bai
toan dong luc hoc vé bai toan tinh hoc br:ing cach dua cdc m6é men quan tinh khéi luong, khéi
lwong quan tinh vao co hé, khi d6 phwong trinh chuyén dong s& duogc thiét lap trén co so 1dy tong
cac mo men, lyc tdc dung 1én co hé.
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- M6 hinh nghién ctru c6 xét dén sy anh hudng cia cac luc ma sat trong hé thdng bao gém:
ma sat trong tru 1ai, ma sat trong co ciu lai, ma sat cum pit tong - xi lanh thuy lyc, ma sat truc
quay banh xe dan huéng, ma sat giita 16p voi duong..

- Céc lién két vanh lai va dong co dién (M1); thanh x04n; co ciu li, thanh dan dong; lién
két banh xe din huéng v6i hé thong treo; lién két co ciu lai voi than xe duoc mé hinh héa thanh
cac hé 10 xo va giam chin, goc chuyén vi cta thanh xoén diéu khién van thay lyc 1a lién két giira
hé co khi va hé thay luc.

Tu céc gia thiét trén, mo hinh dong luc hoc cua h¢ théng 141 nghién ctru dugc trinh bay nhu
hinh 2.

Hép giam téc
02

elb
thanh xoan

Jrwr OFwr

Hinh 2. M6 hinh dong luc hoc bo chdp hanh lai

Phuong trinh vi phan chuyén dong cta tryuc dong co DCM2 biéu dién boi phwong trinh 1
nhu sau:

]mzémz = _Bmzémz = Cm2 (9m2 - imzétb) — K2 (9m2 - ingtb)

K
Tm Vi(t)—Trr m2

V6i: 0,5, 040 g0C quay cia dong co dién DCM2, goc quay thanh xodn, J,,: md men
quan tinh ctia dong co DCM2; B,,,,: hé s6 ma sat nhdt trong dong co DCM2; ipy,: ty s6 truyén bd
giam tdc; K,,,: hé s6 mdé men dong co DCM2(Nm/A); R: dién trd phan tmg; V,(t): dién ap phan
ung; Trr mz: MmO men ma sat cua dong co di¢n DCM2. Phuong trinh vi phan chuyén dong cua
banh rang duoc biéu dién boi phuong trinh (2):

Jpb, = —=NC,(N6, — %) — NK,(N6, — x,) + C (65 — 6,) 2)
+ Ky (0 — 6)—Trr—p

Voi: Jip: mO men qudn tinh cua truc xoan; Cyp, Kop: hé sO can, cing cua thanh xoan;
8,: goc quay cua banh rang; Trg ¢p: MO men ma sat cua thanh xoan. Phuong trinh vi phan
chuyén dong cia thanh rang dugc bi€u dien bdi phuong trinh (3):

N (1)
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ijéR = NCp(NQP — xr) + NKp(NHP — x.,-) — CTR—L(X'T — léFW—L) (3)

— Crp—g (?Zr - léFW—R) — Krp—1 (X — 1Opy_1)
— Krp_p (X — 10pw_g) + Fgp — Frr_g

Véi: mg: khdi lwong thanh rang, Krp_1,Crr—1 » Krr—r» Crr—g: hé s6 cting va can cta khép
ndi dan dong 14i bén trai va bén phai, 1: chiéu dai cua don quay lai, Oy —p, Opw_g: gOC quay cla
tryc banh xe dan hudng trai va phai, Frp_g: luc ma sat trong thanh ring. Phuong trinh vi phan
chuyén dong quay cua truc banh xe dan hudng trai va phai duoc biéu dién bsi phuong trinh (4)
va (5):

]FW—LéFW—L - lCTR—L(xr - léFW—L) + CTi—L(éFW—L - éCP—L) “4)
— IKgp—p,(xr — Bpw—1) + Kri—(Opw—1, — Ocp-1) = —Trr—x
]FW—RéFW—R - lCTR—R(xr - léFW—R) + CTi—R(éFW—R - QCP—R) (5)

- lKTR—R (xr - lHFW—R) + KTi—R(BFW—R - QCP—R) = _TFR—K

Voi: Jrw—1, Jrw—gr: MmO men quan tinh cua banh xe trai va phai, Kr;_;, Cri_1, Kri_r, Cri_g:
hé sd ctng va can nhét cua 16p xe bén trai va bén phai (coi 16p xe dan hdi duge mé hinh hoa bai
mot hé 10 xo va giam chén), Tr;_g, Trr—x: MO men ma sat khop quay tru ding cta banh xe trai
va phai, Ocp_;, Ocp_gr: goc quay phan tiép xuc cua 16p trai, phai véi mat dudng so voi phuong
thang dimg (gdc chuyén hudng xe).

Hé thdng thuy luc duoc mé hinh hoa nhu hinh 3 [1 = 5]:

Hinh 3. Mo hinh dong luc hoc hé théng thuy lyc

- Bom thuy lyc duoc dan dong béi dong co; van thuy luc diéu khién dong thuy luc vao/ra
cac bén cia xi lanh: Trong cum van c6 thanh xoén, dng van trong, vo ngoai van. Khi nguoi lai
quay vanh 1i, thanh xodn bi xoén lai, ng van trong quay tuong d6i véi vo ngoai, s& md cac cira
van lam tang ap suat thuy luc tac dong 1én mot phia pit tdng dong thoi han ché dong thuy luc di
vao phia bén kia; trong cum xy lanh - pit tong: Su chénh 1éch vé ap suét thiy luc giita hai phia
clia pit tong s& tao ra luc day lam pit tong dich chuyén x thong qua co cau don quay lam quay
banh xe dan huéng.
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Ap suit tai P, va ap sudt hé thdng P, duoc biéu dién bang cac phwong trinh (6) va (7).

6)
B P, —P P, + P, (
m=szwﬂlsp — C44, Sp

7
B P —P, P +P, (
), = —(C,A —C;A —A.x

pL Vo(dl P) ai2 p prw)

Luec tac dung 1én pit tong lam pit tong dich chuyén dugc tinh theo phwong trinh (8).
FB = ApPL (8)

Mo hinh cua phﬁn ung dong co dién mot chiéu DC dugc mé ta nhu hinh 4.

Hinh 4. M6 hinh phan vmg dong co dién mét chiéu DC
Trong d6: V(t), L, R: dién ap, dién cam, dién trd phﬁn ung; V,,: stuc phan dién dong, i,:
cuong d6 dong dién phan tng, 8,,: goc quay cua roto (rad), T,,,: m6é men cip boi dong co, @: tir
thong cua stato. Phuong trinh vi phan cho cudng d6 dong dién phan Gng:

Bién ddi theo thoi gian thuc ta ¢ phuong trinh vi phan bac hai nhu sau:
JimBm () + (B + KpKin/R)Om (£) = (K /RIV (£) — T (D) /7 ©)

Phuong trinh (9) 1a phuong trinh toan cia dong co dugc stir dung trong tinh toan dong luc
hoc cho hé thdng 14i SBW nghién ctru.

3. THIET KE BQ PIEU KHIEN TRUQT

ArAz e
thay lwc
Fs
Tmi,e ®
W, Diéu khién ong co : B6 chap hanh Ll
9 T 3 V2 Pong lp e
N r Im2 - B >
% [iong co DCMJ DC M2 . dan huéng
| |
[
e 0, . ]

Hinh 5. So d6 diéu khién bg chap hanh dan hwéng
Hinh 5 biéu dién so d6 diéu khién bd chip hanh dan hudng bao gdm: Bo diéu khién dong
co DCM2, dong co DCM2, mé hinh thity lwc, mé hinh bo chip hanh din hudng. DPau vao bo
diéu khién gdém tin hiéu gbc quay vanh lai 6, tin hiéu goc quay dau vao truc co cau lai 8;;,, bd

172



HOI NGH| KHOA HOC HaUl LAN THU' V - TRUONG DAl HOC CONG NGHIEP HA NOI

diéu khién s tinh toan sai 1éch e = 65, — 8,;, dé diéu khién dién ap V,,,, cho dong co DCM2 qua
hop giam tdc c6 ti sd truyén i,,, lac nay dau ra bo diéu khién 1a goc quay 6, va md men T,
twrong tng sao cho e — 0. Khi ddu vao co cdu lai quay goc 0, 1am thay d6i dién tich van thuy
luc Al, A2 & diéu khién bo thay luc cung cép luc Fz cho mé hinh bd chip hanh din hudng.

Mb hinh dong Iy hoc b chip hanh da dugce trinh bay trong muc 2. 1a hé phuong trinh vi
phan bac 2 nén ham trugt dugc thiét ké nhu sau:

e Xay dung h¢ phuong trinh trang thai

Chuyén phuong trinh dong luc hoc hé thdng chip hanh 1ai vé hé phuong trinh trang thai c6
dang: x = Ax + Bu + Cw

Ta dugc phu:orng trinh trang thai:

[ Cin2Xe @(E_%)_E(E_%)"‘_Vz(t)] (10
Jm2 2 \1 2 \I2

Khi d6 ta thdy rang phwong trinh 10 14 phuong trinh trang thai diéu khién cho dong co

DCM2 dé dan dong hé thdng va diéu khién van thiy luc,

Xe =

e Chon mat truot:
s=¢é+ ke (11)
Trong do
e =0y, — 0y (12)
V61 0,4: 1a goc quay mong mudn 8, = 6y, (tin hi€u ngd vao), va 0, 1a gbc quay dong co
dién DCM2 sau hop giam tdc (tin hi€u ngd ra). Thay e = O, — 6,3, vao phuong trinh s, ham
truot duoc vict lai nhu sau:
§= ésw - 9tb + k1 (Osw — O1p) (13)
Hay
S = Ogy — Xg + k1 (6, — x5) (14)
Theo 1y thuyét 6n dinh Lyapunov:
Chon mot ham x4c dinh duong V = ~s2, Khidé V = 5.5
DPé V xac dinh Am, chon
s = —k.sign(s) (15)
Khi d6: V = —s. k. sign(s) véi k 1a hang s6 duong chon trudc.
Nhén xét: néus > 0thi V < 0;néus < 0thi V < 0;néus = 0thiV = 0.
Tir nhan xét trén cho thdy hé thong s& 6n dinh theo phwong phap cia Lyapunov.
e Luét diéu khién:
Tur phuong trinh trang thai 10 va ham truot 13 ta c¢6 phuong trinh:

. 1 Ky ke k Ko 16
$ =0, —]— (Bmz + —l;; mz) Xg — cm2 (x5 — x7) + ———V(p (16)
m2

m2 ) ]mZ ]mZRmZ
+ kl(QSW - x6)

Mit khac, phuong trinh diéu khién nhu sau:
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(17)

V(t) =

R .. 1 ko k k
m2]m2 (95w+_(Bm2 + b2 mz)x6+ cm2 (xs _x7)

kmz ) ]mz Rmz ]mz
+ k1(95w - x6) + ksign(s))

Phuong trinh vi phan 17 13 phuong trinh diéu khién dong co DCM2 dé dan dong hé thong
lai bam theo goc quay vanh lai.
4. MO PHONG HE THONG

Str dung phan mém Matlab/Simulink dé mé phong hé thong

e Thong s6 md phong: f = 8,7Kgf/m?,V,=2.10*m’, q,, =9 I/min, C; =0,61, p = 850kg/m’,
A, = 8,26.10% L = 0,4m, J,,, = 0,0004Kgm?, C,,,, = 0,19N.m/(rad/s), k;, = 0,0521V/rad/s,
kmz = 0,052N.m/A, Ry, =039, ], = 0,0344Nm.s?/rad , C,,, = 0,36042N.m/(rad/s) ,
kcmz = 42057N.m/rad, k, = 14878N.m/rad, C, = 0,36042 N.m(rad/s), r, = 0,0073m,
m, = 2,5kg, k,, = 42057N.m/rad, C, = 0,36042N.m/(rad/s),l = 0,2m,

o Két qua mé phong:

Hinh 6 biéu dién dau vao va dau ra diéu khién 1a goc quay dong co DCM2; hinh 7 biéu
dién sai 1éch diéu khién: sai léch 16n nhit = 0,0273 (rad), sai léch trung binh RMS = 0,0105
(rad); hinh 8 biéu dién diép 4p cép cho dong co DCM2: dién ap diéu khién 16n nhat 1a 9,8 (V),
dién ap diéu khién trung binh RMS = 5,7225 (V).
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Hinh 8. Pién dp cdp cho dong co DCM2 (V)
5. KET LUAN

Tac gia xdy dung md hinh dong lyc hoc cho mé hinh chép hanh din huéng; nghién ctru sir
dung phuong phap diéu khién trugt (SMC) cho bd diéu khién chap hanh dan hudng. Két qua
diéu khién cho thay sai 1éch diéu khién nho: sai 1éch 16n nhat = 0,0273 (rad), sai 1éch trung binh
RMS = 0,0105 (rad; dién ap diéu khién phu hop véi dién 4p dinh mirc (12V): dién ap diéu khién
16n nhét 14 9,8 (V), dién ap diéu khién trung binh RMS = 5,7225 (V). Diéu nay cho thiy bo diéu
khién SMC 1a bo diéu khién phi tuyén manh, phil hop cho bo diéu khién hé thdng lai trén 6 t6.
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