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1. Tém tat ndi dung luiin an

Trong luan 4n ndy, tic gia tap trung phat trién cac thiét bi méi st dung luu chat tir
bién (MRF) nhu phanh MRF, co ciu quay 2 chiéu MRF dé ap dung cho cac hé thong phan
héi xtc gi4c. Bén canh d6, mot s6 co cdu phan hdi xtic giac dung phanh va co cdu quay hai
chiéu MRF duoc phat trién nhu co ciu phan hdi luc joystick, tay may phan hoi luc 3 bac
tir do. Mic du dd c6 mot sé nghién ciru vé phanh va co cdu quay hai chiéu MRF, tuy nhién
cac co cau quay hai chiéu va phanh MRF ma tac gia dé xudt trong luan vin nay co két cdu
duoc cai tién nham khéc phuc céc nhugc diém cua céc co clu trude day. Hon nira, thiét ké
t6i ctia cac co cdu ndy duoc thyc hién bang ca thuat toan tbi vu truyén théng nhu phuong
phap dao ham béc nhit (First Order) cho bai toan tdi uvu don muyc tiéu va thuit toan di
truyén (NSGA-11) cho bai toan téi uu hoa da muc tiéu. Déi v6i cac co ciu phan hoi luc
dugc dé xuit trong nghién ctru ndy, tac gia da dé xuat cac ciu hinh méi, xay duyng mé hinh

toan hoc, thiét ké bo diéu khién va kiém ching béng thuc nghiém.
2. Nhirng dong gép méi ctia ludn an

® Phat trién co cau quay hai chiéu MRF loai méi khic phuc dugc mot s6 nhugc diém
ctia cac co cau hai chiéu trude ddy nhu: hién tuong that c6 chai cua dudng strc tir;
khir md-men ma sat ban dau; thoi gian dap (mg nhanh phi hop cho 4p dung trong
hé théng phan hoi luc.

® Két hop cac phuong phap t6i wu hién dai NSGA-II v6i cong cu cia ANSYS dé
giai quyét bai tdi uu da muyc tiéu do6 1a khdi lwong cyc tiéu va mo-men cyc dai ctia
co céu hai chiéu 4p dung cho hé phan héi lyc.

® Phat trién co cdu phanh MRF véi roto hinh ring lugc nham ting mo men phanh,



giam khéi luong va kich thudc dé ap dung trén cac tay may phan hoi luc.

Thiét ké, ché tao, xay dung mo hinh toan hoc, diéu khién va thyc nghiém hé thong
tay may toa d6 cau phan hdi lyc ding hai phanh quay MRF va mot phanh tinh tién
MRF

Thiét ké, ché tao, xay dung mo hinh toan hoc, diéu khién va thuc nghiém hé thong
joystick phan héi luc 2D va 3D dung hai co cdu quay hai chiéu MRF va mot phanh
tinh tién MRF

Mot déng gop nita ciia dé tai tuy khong c6 nhiéu y nghia khoa hoc nhung rt cé y
nghia thyc tién d6 13 viéc xdy dung mo hinh thi nghiém. Hé thong thi nghiém do
tac gia xay dung co6 thé dugc str dung cho cac nghién ctru tiép theo vé hé thong

phan hoéi lyc.
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1. Summary of thesis content

In this study, the author focuses on developing new magneto-rheological fluid (MRF)
based devices such as MRF based bidirectional actuator (BMRA), MRF based brake
(MRB) for application in force feedback systems. In addition, some force feedback
mechanisms featuring MRBs and BMRAs such as MR haptic joysticks, MR haptic
manipulators. Although there have been some studies on MRBs and BMRAs, the MRBs
and BMRAs proposed by the author in this thesis have improved structures to overcome
existing disadvantages of the previous ones. Moreover, the optimal design of these
mechanisms is performed using both traditional optimization algorithms such as First
Order method for single-objective optimization problems and genetic algorithms (NSGA-
I1) for multi-objective optimization problems. For the force feedback mechanisms
proposed in this study, the author has proposed new configurations, built mathematical

models, designed controllers and experimentally tested.

2. New contributions of the thesis.

e Develop a new type of BMRASs that overcomes some disadvantages of previous
twones such as bottleneck of magnetic flux; eliminate initial frictional torque; Fast
response time suitable for application in force feedback systems.

e Implement modern optimization method NSGA-I1 with ANSY S tools to solve the
multi-objective optimization problem to maximize the mass and minimize the
torque of the BMRAs used in haptic joysticks.

e Develop a new type of MRBs with tooth-shaped rotor to increase braking torque,

reduce mass and size for application on force-feedback manipulators.



Conduct design, manufacture, mathematical modeling, controller design and
experimental test of 3D-force feedback manipulator system using two MRF
BMRAs and one linear MRB

Conduct design, manufacture, mathematical modeling, controller design and
experimental test of 2D and 3D-force feedback joysticks using two MRF BMRAS
and one linear MRB

Another contribution of the topic, although not of much scientific significance, but
of practical significance, is the construction of the experimental system. The
experimental system built by the author can be used for further studies on force

feedback systems.



